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A STUDY OF THE GEOGRAPHIC VARIATION IN 

TEENAGE CONCEPTION RATES AND 

TEENAGE CONCEPTION OUTCOMES IN GREAT BRITAIN 

By Stephen Roy Clements 

This thesis aims to investigate the factors associated with the geographic variation in 

teenage conception rates and outcomes in Great Britain. Sub-nationally, there is wide 

variation in both measures, to the extent that there is now a Government target to reduce 

the variation in under 18 conception rates. There has been limited research on this subject. 

Previous studies have typically used simple statistical techniques, regional data and have 

not considered a range of potential explanatory factors. 

In this thesis, there is a review of evidence from other literature of potential explanatory 

factors for the variation in teenage conception rates and outcomes throughout Great 

Britain. Then multilevel statistical models are used to analyse the variation between 

Census wards in South and West England. The analyses are performed separately for 

urban and rural areas, and for different age groups of teenagers. A survey is also 

conducted of young people's knowledge, use and opinions of sexual health services, their 

sexual knowledge, sexual behaviour and opinions of sex education. 

The literature reviews and the analyses confirm that socio-economic deprivation is the 

key factor associated with both the variation in teenage conception rates and teenage 

conception outcomes. However, the analyses also find evidence that the variation in both 

family planning, and termination, services and policies contribute too. Furthermore, the 

composition of the teenage population in an area can greatly affect the variation, 

particularly of teenage conception rates. Overall, these factors are shown to vary in their 

impact between urban and rural areas, and between those aged under 16 and aged 16 and 

over. 
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CHAPTER 1 

INinRfMDlJCTlCMS 

1.1 Teenage Conceptions in Great Britain 

At the latest estimate, in 1999 there were at least 108,628 teenage conceptions in Great 

Britain (National Statistics 2001; Information and Statistics Division (ISD) 2001). This 

represented a rate of 62.8 conceptions per 1000 women aged 15-19 in England & Wales 

(National Statistics 2001), and 44.5 conceptions per 1000 women aged 13-19 in 

Scotland, where these statistics are compiled separately (ISD 2001). Of these 

conceptions, around 39% were terminated in England and Wales and 40% in Scotland. 

Furthermore, interviews with young mothers suggest that many of those continued to 

maternity are also unintended pregnancies (for example: Lo et al. 1994; Pearson et al. 

1995). 

The high numbers of unintended teenage conceptions are one reason why there is 

concern regarding the number of teenage conceptions in Great Britain. Other key issues 

are that these figures are high when compared with the rest of Western Europe, and that 

the current rate of teenage conceptions has persisted throughout Great Britain at a 

similar level for the past twenty-five years despite attempts to reduce it (Social 

Exclusion Unit (SEU) 1999). 

The comparison with Western Europe relies on differences in teenage birth rates as 

other European countries do not calculate conception figures. Differences in abortion 

laws and provision also make any births plus abortions comparison unreliable. Using 

the number of live births per 1000 women aged 15-19 in 1996, the UK, with a rate of 

30.0 per 1000, was the highest in the European Union. It was twice as high as in the 

Republic of Ireland (16.1 per 1000), three times higher than in Germany (9.4) and seven 

times the Netherlands rate of 4.1 per 1000 (Council of Europe 1997). 

The recent British Government's Social Exclusion Unit report on teenage pregnancy 

highlighted the social and health costs of teenage parenthood. Teenage parents are more 

likely to be poor and become trapped in poverty through lack of education, childcare 

and encouragement. Such families may become or feel socially excluded from society, 

with consequent social and health costs passed onto their children. Even under ideal 
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conditions, obstetric risks are greater for teenage pregnant women (SEU, 1999). In 

particular, prematurity, neonatal death and low birth weight are more likely to occur to 

babies bom to mothers aged under 16 (Cunningham 2001). Moreover, the poor 

circumstances in which certain teenage pregnant women find themselves increases the 

obstetric risks. 

Teenage pregnancy has been the focus of Government attention, particularly over the 

past decade. The previous British Government administration, as part of its 1990 

'Health of the Nation' initiative, set a target to reduce the national rate of conceptions 

amongst the under 16s by at least 50 percent by the year 2000 (from 9.5 per 1000 

women aged 13-15 in 1989 to no more than 4.8 per 1000) (Department of Health 1992). 

The current Government is similarly concerned and has proposed an action plan to 

reduce teenage conceptions (SEU 1999). In fact, the Social Exclusion Unit's report now 

specifically targets reducing the under 18 conception rate by half by 2010. This target 

applies only to England, separate targets and initiatives exist for Scotland and Wales. 

Such targets have led particularly to an increase in the provision of family planning for 

young people. 

The SEU's report concludes that there are three main reasons to account for the high 

teenage conception rates in Great Britain. These are poor life expectations with no 

major incentive to avoid becoming pregnant; ignorance about contraception, sexual 

health, relationships and parenting; and confusing mixed messages regarding sex and 

contraception from the media, society, and within the family. 

1.2 Geographic Variation in Teenage Conceptions 

The concentration on the overall teenage pregnancy issue tends to overshadow the fact 

that teenage conception rates and outcomes vary greatly across Great Britain. For 

example, 1999 teenage conception rates for Health Authorities (HAs) in England & 

Wales ranged from 113.5 conceptions per 1000 women aged 15-19 in Lambeth, 

Southwark and Lewisham HA to 34.6 per 1000 in Kingston & Richmond HA (National 

Statistics 2001). 

Health Authority boundaries tend to represent quite large populations, and as one might 

expect, there are much wider variations at smaller levels of aggregations. For example, 
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under 18 conception rates for local authority areas in Great Britain in 1992-97 varied 

from 85 per 1000 women aged 15-17 in Southwark, London to 15 per 1000 in Chiltem, 

Buckinghamshire (Griffiths and Kirby 2000). The same paper also found considerable 

variation for the outcomes of under 18 conceptions. For maternity and termination 

conception outcomes, these varied from 67% that were terminated in Ryedale, North 

Yorkshire to 21% in Merthyr Tydfil, Wales. 

The need to understand more about the variation in teenage conception rates and 

outcomes is emphasised by a recent updating of the Government's teenage pregnancy 

targets to include a target to reduce the variation too: 

By achieving agreed local conception reduction targets, to reduce the national 

under 18 conception rate by 15% by 2004 and 50% by 2010, while reducing the 

gap in rates between the worst fifth of wards and the average by at least a quarter. 

(Department of Health 2001, p. 16) 

Furthermore, a Teenage Pregnancy Unit has been established which aims to tackle 

issues at a local as well as national level. This includes the appointment of teenage 

pregnancy coordinators for each local authority area in England to develop local 

strategies to achieve local targets (British Journal of Family Planning 2000). It is thus 

an issue in itself why such disparity exists, and also the consequent understanding of it 

is likely to assist in achieving the overall aim of reducing teenage conceptions 

nationwide. The variation in conception outcomes is also important, as a motivating 

aim in the Government's strategy is to reduce teenage motherhood in order to break the 

cycle of teenage motherhood and social exclusion. 

Explanations have been proposed for the international variation in teenage birth rates 

(Jones et al. 1986; Kane & Wellings 1999; Alan Guttamacher Institute 2001). These 

tend to focus on national-level indicators such as teenage marriage rates, the strength of 

religion, the overall wealth of a country, maternity leaves and benefits, the proportion 

of the labour force in agriculture, the policy on reproduction and the level of 

contraceptive use. Other factors the SEU report (1999) also highlights as important 

predictors of teenage pregnancy within Great Britain, such as poverty, income 

distribution, time spent in education and sexual openness in society. 
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Overall, the SEU report doesn't address the variation in teenage conception rates or 

outcomes in great detail. It points out that such variation is related to the accumulation 

of multiple risk factors, such as being a daughter of a teenage mother, poverty and 

educational difficulties, which are concentrated in certain areas. This tends to lead to 

highly deprived local authorities having high under 18 conception rates. However, the 

report also highlights that seemingly similar areas can have markedly different rates, 

and that affluent areas have rates higher than the national average for some European 

countries (e.g. France, Netherlands). 

Whilst there has been research into factors associated with teenage conceptions across 

Britain, the literature review {Chapter 2) finds there has been limited direct explanation 

of the geographic variation. There has been even less investigation of factors 

accounting for the variation in teenage conception outcomes (see Chapter 3). It is 

important to realise that factors that may predict teenage conception and teenage 

conception outcomes may not be important for explaining their variation. Typically, 

research conducted on the geographic variation of teenage conceptions in Britain has 

concentrated on examining the association, as highlighted in the SEU report, with 

socio-economic deprivation. These studies also show that deprived areas have higher 

teenage conception rates and a lower proportion of these conceptions are terminated 

(Wood 1996; Garlick et al. 1993; Smith 1993). 

The concentration on socio-economic deprivation often ignores other potentially 

important explanatory factors. The variation in rates could be due to variation in the 

provision of family planning services, knowledge and acceptability of contraceptive 

use, in particular, and sexual health issues in general. Ultimately, the variation must be 

related somehow to variation in sexual activity and / or effective contraceptive use. 

These issues are discussed at length in Chapter 2. The variation in teenage conception 

outcomes could be related to variation in the provision of, and information regarding, 

termination services, including referral services. The variation is somehow related to a 

variation in the decision-making process between continuing the pregnancy to maternity 

or terminating it. These issues are also discussed further in Chapter 3. 

Studies that have examined the relationship between teenage conception rates, teenage 

conception outcomes and the provision of contraception or termination services tend to 

18 



use regional data, simple statistical measures and do not account for other factors such 

as deprivation. The evidence found is conflicting and, in most cases, relies upon the use 

of family planning services as an indicator of provision, whereas provision may be 

related to the local demand for services. Wilson et al. (1992) was unable to find any 

association with family planning service use or termination provision, whilst Allaby 

(1995) found an association between lower teenage conception rates and a greater 

uptake of specialist family planning services. The correlation was greater for women 

aged under 16 than for those aged 16-19. Recently, a more sophisticated regional 

analysis found no evidence that family planning attendance was associated with lower 

under 16 conception rates or abortion rates (Paton 2002). In light of these findings, the 

current targets to reduce under 18 conceptions and the increase in youth-oriented 

services during the 1990's, there is clearly a need to investigate further, and in more 

depth, any impact of the provision of family planning or termination services. 

The literature reviews highlight that socio-economic and demographic factors as well as 

services may vary in their contribution to the variation, in conception rates and 

outcomes, depending upon the age of the teenager. However, there has been little 

investigation of this issue, or whether the factors accounting for the variation differ 

between urban and rural areas. This may occur because, firstly, variation in access to 

and supply of family planning and termination services is apparent within urban and 

rural areas, with the majority of services aimed at young people being located in urban 

areas. Secondly, the influence of socio-economic factors on teenage conceptions and 

whether these pregnancies are terminated, are also likely to differ between urban and 

rural areas. This is because the notion of deprivation may be very different in a rural 

area (Martin et al. 2000). Both socio-economic factors and service provision can vary 

widely across small geographic areas. This implies that when exploring the factors 

accounting for variations in teenage pregnancy, a small area analysis would be 

appropriate. Most previous studies are limited by using data for large areas of 

aggregation (e.g. health authorities) (for example Garlick et al. 1993; Allaby 1995). 

Internationally, there is also evidence for large sub-national variations in teenage birth 

rates in countries such as the United States, Canada and Australia (Cheesborough et al. 

1999). The United States has higher rates than the UK, whilst Canada and Australia's 

are slightly lower. The variation has been attributed to socio-economic differentials, 
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ethnicity, and in the case of Canada, inconsistent access to youth education and 

contraceptive advice. However, there are few studies directly examining what factors 

are associated with the geographic variation in teenage birth rates, let alone teenage 

conception rates or outcomes. One study, in California, found the variation in teenage 

birth rates was related to a number of socio-economic factors, whilst ethnicity was 

much less important (Kirby et al. 2001). 

In general, a simple conceptual framework can be proposed relating to the determinants 

of a teenage conception and its outcome. It can be viewed that the 'demand' for family 

planning and termination services is initially influenced by demographic and socio-

economic factors. Counteracting these are the 'supply' of such services and sexual 

health information. Both 'demand' and 'supply' factors will exert influence on a young 

woman's sexual knowledge, attitude and behaviour and therefore contribute towards 

determining if she experiences a teenage conception and the decision regarding the 

eventual outcome of this pregnancy. 

1.3 Study Setting 

Although the literature review (Chapters 2 and 3) focuses upon the variation in Britain 

as a whole, the analysis uses data from South and West England. Specifically, the 

region studied is that defined by the former boundaries of the South & West RHA. This 

region and its 12 constituent health authorities are displayed in Figure 1.1. During the 

course of this thesis there were a number of boundary changes to regional and local 

health authorities across Great Britain. The boundaries used for the health authorities 

are those predominately in force during the period analysed in Chapters 5 and 6. 

It was necessary to choose one part of the country, as it would have been too time 

consuming to collect the relevant data for the whole country. South and West England 

is the local region for the University of Southampton. There was interest in 

understanding the variation in teenage conception rates and outcomes in this area and 

any effcct of an increase in youth family planning provision, known to have occurred 

locally throughout the 1990s in response to the Health of the Nation initiative. 

Funding was also provided to investigate this issue by the South & West RHA and the 

former Wessex RHA. 
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Figure 1.1; Health Authorities in South and West England 
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The South & West region has a lower teenage conception rate than for the country as a 

whole (52.2 conceptions per 1000 women aged 15-19) (ONS 1999 - last available 

figures prior to reorganisation). However, within the region there are variations in 

teenage pregnancy, deprivation and access to services across urban and rural areas that 

are similar to the rest of the country. Urban areas range from deprived inner cities, such 

as parts of Bristol and Portsmouth to affluent towns. Rural areas also vary markedly 

from prosperous villages situated within the London commuter belt to remoter areas of 

Cornwall. The region has a large number of National Health Service family planning 

services, including some specifically for young people. The provision of the latter 

varies by health authority. There are also private charitable family planning services, 

including Brook Advisory Centres, and a private termination centre is located in 

Bournemouth, Dorset. 

Table 1.1: South and West conception rates 

Health Authority Under 16 Teenage 

Portsmouth & SE Hampshire 8.3 65T 

Isle of Wight 7.1 5%9 

South & West Devon 8.0 5&8 

Cornwall & Isles of Scilly 6.9 55 j 

Southampton & SW Hampshire 7.4 5Z9 

Somerset 7.7 528 

Avon 7.6 52.2 

Wiltshire 7.5 520 

Dorset 6.6 5L6 

Gloucestershire 8.1 493 

North & East Devon 6.4 44.5 

North & Mid Hampshire 5.0 428 

Teenage rate per 1000 females aged 15-19 in 1999 
Under 16 rate per 1000 females aged 13-15 in 1997-99 
Source: National Statistics, 2001 

The conception rates for the constituent health authorities of the region are shown in 

Table 1.1. In 1999, teenage conception rates varied from 65.1 per 1000 in Portsmouth 

& SE Hampshire HA to 42.8 per 1000 in North & Mid Hampshire HA. Meanwhile, 
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under 16 conception rates for 1997-99 varied from 8.3 per 1000 women aged 13-15 in 

Portsmouth & SE Hampshire HA to 5.0 per 1000 for North & Mid Hampshire HA. 

Greater variation is found amongst the smaller constituent local and unitary authorities 

(UAs) of the region. The under 18 conception rate in 1997-99 varied from 60 per 1000 

women aged 15-17 in Southampton UA to 21 per 1000 in North Dorset and South 

Hams, Devon. There was also marked variation in the percentage of under 18 

pregnancies that were terminated in 1997-99. They were highest in West Somerset 

(66%) and lowest in Southampton UA (33%) (National Statistics 2001). 

1.4 Aims of the Thesis 

This thesis aims to investigate the factors associated with the geographic variation in 

teenage conception rates and outcomes in Britain. This is performed through a review 

of relevant literature and an analysis of conception and sexual health data in South and 

West England. In contrast to many previous studies, an objective of the conception data 

analysis is to consider a range of risk factors. In particular, the relative importance of 

the socio-economic and demographic correlates of teenage pregnancy as well as 

different types of family planning and termination referral services. The impact of the 

increase in these services for young people is assessed. 

A second objective is to analyse the factors associated with the variation in teenage 

conceptions rates and outcomes separately for urban and rural areas. This is justified 

earlier by the potential variation in service access and the influence of deprivation 

between urban and rural areas. For similar reasons, this thesis also considers whether 

factors accounting for the variation in conception rates and outcomes vary by the age of 

the teenage women. 

A further objective, given the wide variation that exists in teenage pregnancy, 

deprivation and service provision at low levels of aggregation, is to analyse data where 

possible at the Census ward level. This minimises any ecological fallacy, where areal 

associations are implied as individual level associations. It also allows for a much more 

detailed investigation of deprivation and service accessibility than has been achieved in 

previous studies. In particular, the analysis aims to use specific deprivation profiles 

related to teenage pregnancy, road travel time accessibility measures and multilevel 

models to determine the factors associated with the variation. 
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Due to the nature of the data set utilised, few individual explanatory variables are 

available to use in the multilevel models. To compensate, the literature review and a 

questionnaire survey are conducted with the aim of examining the other individual 

factors at work and to aid interpretation of the statistical associations. The questionnaire 

survey investigates evidence for the variation in young people's use of sexual health 

services, their sexual knowledge and behaviour. 

1.5 Structure of the Thesis 

Firstly, there is a review of the literature to determine the evidence for the full range of 

potential explanatory factors for the geographic variation in rates and outcomes 

throughout Great Britain. Chapter 2 reviews the literature surrounding teenage 

conception rates in Britain. Using the basic conceptual framework, evidence for the 

demographic, socio-economic, supply of information and contraception, knowledge and 

behavioural factors that may be associated with the sub-national variation are discussed. 

This is followed by a similar discussion in Chapter 3, which examines the evidence for 

factors associated with the variation in teenage conception outcomes. This discussion 

concentrates solely on the variation in the proportion of conceptions that result in either 

a maternity or a termination. 

The second stage of the thesis is to use multilevel statistical models to account for the 

variation in teenage conception rates and outcomes between Census wards in South and 

West England. In Chapter 4 the data and methodology for determining the conception 

rates and outcomes, and in producing the potential socio-demographic and service 

related explanatory factors used in the analysis are presented and justified. The urban-

rural classification chosen is explained, and the Poisson and logistic multilevel 

modelling methodology used for the analysis is described. 

Chapter 5 presents findings fi-om the analysis of the factors associated with variation in 

ward teenage conception rates in South and West England. Chapter 6 presents findings 

fi-om a similar analysis of the factors associated with variation in teenage conception 

outcomes. The occurrence of maternities versus terminations is compared. The analyses 

are performed separately for urban and rural areas and separate age groups of teenagers. 
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The findings and the differences, found between the areas and age groups, in the results 

are discussed. 

In Chapter 7 the methodology and relevant results from a survey of young people's 

knowledge, use and opinions of sexual health services, their sexual knowledge, 

attitudes, behaviour and opinions of sex education are presented. The survey was 

conducted in South-east Hampshire, which is part of the region analysed in Chapters 5 

and 6. The findings are discussed in relation to the geographic variation in teenage 

conception rates. 

Finally, Chapter 8 summarises the evidence for the various explanatory factors that 

may account for the variation in teenage conception rates and outcomes. In each case 

the knowledge gained from the literature review is discussed in combination with 

knowledge gained from Chapters 5,6 and 7. The conclusions are drawn and topics for 

future research are outlined. 
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2.1 Introduction 

This chapter reviews the evidence for factors that may explain the variation in teenage 

conception rates across Great Britain. Its structure is based upon the conceptual 

framework presented in Chapter 1. Initially, any association between the variation in 

conception rates and demographic, socio-economic, contraceptive provision and sex 

education factors is investigated. Knowledge, attitudinal and behavioural factors are 

then discussed, including how they may be influenced by the above factors. 

Where only limited conception literature exists, evidence is instead presented for 

factors associated with teenage motherhood. Such research evidence is included as a 

potential indicator of association with the variation in teenage conception rates. 

However, such associations need to be treated with caution. They may instead reflect 

associations between choosing to continue the pregnancy or terminating it. 

2.2 Demographic Factors 

Conception rates increase dramatically with the age of the teenager (Table 2.1), 

reflecting the increase in sexual activity and regular sexual activity with age (Johnson 

et al. 1994). Additionally, older teenage women are more likely to plan their 

pregnancies (Social Exclusion Unit (SEU) 1999). However, any effect of age on the 

geographic variation in rates will only occur because of variation in the population age 

structure of female teenagers. This could occur, for instance, in locations where there is 

a concentration of teenagers in educational establishments, such as universities or 

boarding schools. 

Few teenagers in Britain today are married. Consequently, few teenage conceptions 

occur within marriage. In England & Wales in 1999, only 6% of all teenage 

conceptions were conceived inside marriage (My analysis of Table A, National 

Statistics 2001). Elsewhere, in Scotland, the percentage of teenage conceptions to 
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women who were married at the time of conception outcome has fallen from 42% 

(1981-85) to 10% (1991-95) (McLeod 2001). Many teenagers are, however, cohabiting 

or in 'steady' relationships. To illustrate this, in 1999 in England & Wales, 72% of 

maternities resulting from conceptions conceived outside marriage occur to those that 

are registered by both parents (either inside or outside marriage) (My analysis of 

National Statistics 2001). Thus, the 'relationship status' of teenage women is likely to 

contribute to whether a conception occurs, particularly for older teenagers, but this isn't 

as easy to define or measure. Indeed, no figures are published regarding teenage 

conceptions and relationship status. 

Table 2.1 Age specific teenage conception rates (England & Wales) 

Age Rate 

14 5.8 

15 183 

16 42.8 

17 66.7 

18 83.8 

19 94.0 

Rate per 1000 women for each age 
Source: National Statistics (2001) 

There is evidence that the percentage of teenage conceptions occurring within marriage 

varies sub-nationally and that this can contribute to the variation in teenage conception 

rates. McLeod (2001) has found that variation in teenage women who were married 

accounted for some of the variation in teenage conception rates between postcode 

sectors in Scotland. However, the decline in marriage by teenage women meant that 

marital status was less important in accounting for the variation in the early 1990's than 

in the early 1980's. The percentage of teenage conceptions occurring within marriage 

has also been found to vary from 5.3% in 'Coalfield' health authorities (HAs) up to 

19.3% in 'Inner London' health authorities (Wood 1996). However, it is not known 

whether part of the variation is due to differences in the occurrence of conceptions 

within unions outside marriage. Given that sexual behaviour and intended pregnancies 

are more likely to occur within relationships, any geographic variation in the proportion 
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of teenage women in unions could contribute to the variation in teenage conception 

rates. 

There are no data regarding ethnic differences in teenage conception rates nationally, 

let alone at a local level. Neither official birth, nor termination, records contain 

information on ethnic origin. However, there is evidence of variation in teenage birth 

rates by ethnic group. In 1996, women bom in Pakistan (86 births per 1000 women 

aged 15-19), Bangladesh (90 per 1000) and the Caribbean Commonwealth (62 per 

1000) had much higher teenage birth rates than the UK as a whole (30 per 1000) 

(Botting et al. 1998). These figures can be calculated as the mother's country of birth is 

recorded in the birth registration process, but there is no record of the ethnic 

background of women who were bom in the UK. 

Teenage birth rates by ethnic group have also been estimated using data from the 

Government's Labour Force Survey (Berthoud 2001). This was a retrospective analysis 

in which the majority of births occurred in the 1980's. It found that Bangladeshi 

women had higher teenage birth rates (75 per 1000 women aged 15-19) than the White 

population (29 per 1000). Birth rates for Caribbeans (44 per 1000) and Pakistanis (41 

per 1000) were also higher than those for Whites, whilst Indian women were the least 

likely to give birth in their teens (17 per 1000). Analysis of the data through the 1980's 

and early 1990's indicated that teenage birth rates had fallen for all South Asian ethnic 

groups but not Whites or Caribbeans. One reason for the differences could be a 

tradition of early age at marriage for Pakistani and Bangladeshi women (SEU 1999), 

which would specifically affect rates for women aged 16 or over. This would also 

suggest that the proportion of teenage conceptions that are terminated may vary by 

ethnic group and therefore the above figures may not reflect ethnic variation in teenage 

conception rates. 

Ethnic groups are not dispersed equally across the United Kingdom. In fact, a number 

of minority groups are concentrated in deprived inner-city areas (Rees & Phillips 

1996). If the ethnic differences in teenage birth rates are also reflected in some way in 

ethnic-specific teenage conception rates, then such concentrations would contribute to 

the variation in the overall rates. However, the fact that ethnic minority populations 
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tend to live in more deprived areas could also influence or explain any variation in their 

conception rates (see Section 2.3). 

2.3 Socio-economic Factors 

Socio-economic deprivation is a key factor associated with the variation in teenage 

conception rates. Evidence has tended to be based upon simple statistical measures 

such as correlation. For instance, Standardised Mortality Ratios have been shown to be 

correlated with teenage conception rates across the then 14 Regional Health Authorities 

(RHAs) in England (Wilson 1992). RHAs high in mortality were also high in teenage 

conceptions. 

Using deprivation indicators, wide variations in teenage conception rates exist even at 

fairly large levels of aggregation. Further details regarding deprivation indices are given 

in Chapter 4 Section 4.4. Using the 1991 Office for National Statistics (ONS) area 

classification of health authorities in England and Wales (Wallace et al. 1995 - see 

Chapter 4 Section 4.5 for further details of this classification), teenage conception rates 

in 1993 were found to vary from 36.2 per 1000 women aged 15-19 in the 'Most 

Prosperous' health authorities up to 94.3 per 1000 in the 'Inner London' health 

authorities. The 'Most Prosperous' health authorities also had the lowest under 16 

conception rates, averaging five per thousand 13-15 year olds during the period 1983-

93. Though the paper does not give the actual rates, the highest under 16 rates were 

found in the health authorities classified as 'Mixed Economies', 'Manufacturing', 

'Ports & Industry', 'Coalfields' and 'Inner London' (Wood 1996). Similar variation 

has been shown, using the ONS classification, between under 18 conception rates for 

local authorities in Great Britain (Griffiths and Kirby 2000). High health authority 

teenage conception rates have also been found to be associated with high Jarman 

deprivation index values in the former North-east Thames RHA. There was a three-fold 

difference in rates across the constituent health authorities (Garlick et al. 1993). 

More specific deprivation indicators, derived from the 1991 Census, are significantly 

correlated, to different degrees, with the distribution of under 16 conception rates in the 

ONS areas. The four with the highest correlation coefficients were; the standardised 

rate of limiting long-term illness; the proportion of households with less than 7 rooms; 

the proportion of economically active people of working age who are unemployed and 
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the proportion of households with fewer than 2 cars available (Wood 1996). The 

deprivation indices are based upon a combination of these specific indicators. The 

combination chosen to reflect associations between socio-economic disadvantage and 

general health outcomes. Thus, although such a combination of indicators may show a 

high degree of association between teenage conception and deprivation, they may not 

be the best combination of indicators to measure the amount of association. The use of 

a customised set of indicators, specific to teenage conception, could more accurately 

describe the relationship between deprivation and teenage conception rates. This has 

been shown previously for other health data, such as acceptance onto renal replacement 

therapy (Martin et al. 1998). It is also important to adequately account for deprivation 

when examining any affect of other potential explanatory factors. 

Few studies have examined variation at a small area level. Those that have typically 

show even wider variations in teenage conception rates between affluent and deprived 

areas. Across postcode sectors in Tayside from 1980-90, it was found that teenage 

conception rates in the most deprived areas (Carstairs index) were six times higher than 

those in the most affluent areas (Smith 1993). Again using the Carstairs index, across 

postcode sectors throughout Scotland in 1995 the teenage conception rate in the most 

deprived areas was 74 per 1000 women aged 13-19 compared with 14.5 per 1000 in the 

most affluent areas (Information & Statistics Division 1997). There is also evidence 

that variation in postcode sector teenage conception rates by deprivation has widened 

over time (McLeod 2001). hi fact, deprivation was found to account for 50-60% of the 

variation in rates in Scotland in 1991-95 compared with 20-30% of the variation in 

1981-85. It is not clear why this might be, though the author does point to possible 

increased inequalities in educational and employment opportunities. As this analysis 

accounted for whether the women were married, and this was more likely in deprived 

areas, for older teenagers the change could also be due to less marriage and more 

cohabitation. 

As mentioned in Chapter 4 the residence of the women in all official statistics is 

recorded, not at the time of conception, but at the time of the conception outcome. 

However, some women may move during pregnancy, perhaps from affluent to deprived 

areas. Thus, perceived associations with deprivation may be a result rather than a cause 

of teenage conception. However, in the Tayside study, a small sample of those teenage 
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mothers in the most deprived area showed that all either lived there before being 

pregnant (23/31) or had moved from other deprived areas (Smith 1993). 

All the above studies have examined the relationship between teenage pregnancy and 

deprivation at the area rather than individual level. Thus there is potential for ecological 

fallacy in the results in extrapolating associations found at an area level to an individual 

level, although this is minimised by some of the small area studies. However, there 

have been studies of individuals, using ONS Longitudinal Study data, which showed a 

significant association between teenage motherhood and specific deprivation measures. 

Specifically, higher teenage birth rates were found to be associated with lower social 

class, living in non-owner occupied housing and no household car access (Babb 1993; 

Dotting et al. 1998; Harding et al. 1999). Because teenage pregnancy may in part 

influence an individual's socio-economic position, these studies used parental socio-

economic status in their analyses. 

Some of the small area variation in teenage conception rates could be due to 

community deprivation effects as well as reflecting the deprivation of its residents. 

However, there is conflicting evidence regarding the importance of community and 

individual deprivation factors in determining the variation in teenage conceptions. In an 

analysis of the first National Survey of Sexual Attitudes and Lifestyles (Natsal 1990) 

data both the social class of the woman and her area of residence were found to be 

strongly associated with teenage motherhood (Wellings et al. 1999). However, as the 

article points out, these two factors are linked, and furthermore social class was taken at 

the time of interview and so could be determined by past events such as early 

motherhood, especially if this is not the first pregnancy. The area of residence 

classification, also taken at time of interview, was fairly broad (ONS area classification, 

Wallace et al. 1995). The authors found, after controlling for parity and area of 

residence, no differences in teenage motherhood by social class, thus indicating that 

residence is more important than economic status. 

Using the ONS Longitudinal Study, Sloggett and Joshi (1998) find that the association 

between teenage births and deprivation at a Census ward level are greatly reduced after 

individual circumstances are accounted for. There was also little evidence that living in 

a deprived area increases any effects of individual deprivation. In this case, the results 
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should be more reliable, as deprivation was measured prior to pregnancy using data 

from the previous Census. However, the study is unable to account for any change in 

personal circumstances and residence between then and conception. In general, socio-

economic data tend to be cross-sectional rather than represent life-course experiences. 

The latter may prove more informative in understanding how the conception occurred. 

Studies in the UK analysing the association between teenage conceptions and family 

circumstances have largely concentrated on teenage motherhood. Using longitudinal 

data, studies in Great Britain have shown, once socio-economic characteristics have 

been accounted for, that those experiencing teenage motherhood are significantly more 

likely to exhibit certain family or childhood background characteristics. These include: 

their father being absent from the household; having three or more siblings (Dotting et 

al. 1998); having two or more siblings (Harding et al. 1999); being a child of a teenage 

mother (Harding et al. 1999; Manlove 1997) and suffering emotional problems in 

childhood (Kieman 1997). There is also evidence that teenage pregnancy is more likely 

to occur where parents are divorced (Curtis et al. 1988), if the young woman has been 

adopted, fostered or taken into care and where there was poor communication with 

parents about sexual matters (Wellings et al. 1999). However, it is only the variation in 

such factors geographically which may influence area to area rates of conceptions. The 

SEU report (1999) states that such risk factors are correlated and occur in more 

deprived areas, and this will contribute to the variation in teenage conception rates. 

Poor educational attainment may reflect individual or areal deprivation as the two 

factors are typically related. Indeed, education is strongly associated with lower rates of 

teenage motherhood in Great Britain. There is evidence from the second National 

Survey of Sexual Attitudes and Lifestyles (Natsal 2000) that becoming a mother prior 

to the age of 18 is much more likely for those with lower educational attainment 

(Wellings et al. 2001). The odds of a maternity were 41 times greater for women who 

left school at 16 with no qualifications as compared to those who left at age 17 or older. 

The same analysis also finds, after accounting for other factors such as educational 

attainment, that there is no significant differences in having a child prior to age 18 and 

how many of her parents a woman lived with up to age 16. This suggests that 

educational attainment may be more influential than family structure for determining 

teenage pregnancy. 
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There is also evidence &om the General Household Survey (GHS) data that lower 

educational attainment is related to having more children by the age of 20 (Babb 1993). 

As the paper states, early motherhood can be a consequence of poor educational 

attainment, but it may also affect educational attainment. However, in a multivariate 

analysis of longitudinal data, education attainment scores were found to be the 

strongest correlates of teenage motherhood (Kieman 1997). Those women whose 

scores deteriorated during childhood were the most likely to become teenage mothers. 

Furthermore, the SEU report (1999) found evidence of an association between teenage 

motherhood for women aged 16-17 and not being in education, training or work. As 

educational attainment and participation will vary from school to school, and area to 

area, it may well be associated with the variation in teenage conception rates. However, 

there are no data available to support this assertion. 

2.4 Variation within Urban and Rural Areas 

Urban-rural variation in teenage conception rates has been observed. Babb (1993) 

examined regional urban-rural differences in under 16 and teenage conceptions in 

England and Wales for 1991 using the ONS area classification. It was found in both 

cases that rates did not decrease with increasing rurality. Urban areas had the highest 

rates, whilst mixed urban-rural areas had the lowest rates, followed by the remoter 

largely rural areas. In a similar analysis of local authority under 18 conception rates for 

1991-97, lower rates were also found in rural areas as opposed to urban areas (Griffiths 

and Kirby 2000). 

There is little research into why such variation exists and whether there are differences 

in the factors that account for the variation in urban and rural areas. Using multilevel 

modelling techniques proposed in this thesis (see Chapter 4), McLeod (2001) found 

that urban-rural differences in teenage conception rates between postcode sectors in 

Scotland were greatly reduced after accounting for deprivation and marital status. 

Overall, urban-rural residence accounted for little of the variation in rates between the 

postcode sectors. Any independent urban-rural effects would contribute to the variation 

in teenage conception rates because of geographical differences in the incidence of 

rural areas across Great Britain. 
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There is evidence that there are urban-rural differences in deprivation, though culture 

and access to family planning are also likely to vary and impact differently on 

conception rates within urban and rural settings. Using the Carstairs index, McLeod 

(2001) found that the effect of deprivation on the conception rates was significantly 

greater in urban as opposed to rural areas. However, as Martin et al. (2000) point out, 

measures of rurality differ and rural deprivation is not adequately measured by standard 

measures, as they are urban-biased. In urban areas the deprived are concentrated in 

overcrowded areas such as housing estates, whilst socially excluded households tend to 

be found in the more geographically dispersed rural areas. Also, car ownership, 

typically used in deprivation indices, is a necessity in rural areas and not a sign of 

affluence. Furthermore, affluence and deprivation may be more inter-mixed within 

rural areas (Countryside Agency 2000). This implies that when assessing the impact of 

deprivation on teenage conceptions (or any health outcome) it should be measured 

differently in urban and mral areas. 

2.5 Contraception Provision Factors 

In the United Kingdom comprehensive contraceptive provision and advice are 

primarily provided by General Practice (GP) surgeries and family planning clinics. 

Such services, especially the latter, may offer specific sessions targeted at young 

people. The provision of both GPs and family planning clinics is very comprehensive 

across the country, especially the former. Most towns will have at least one family 

planning clinic and a number of GP practices. Condoms are also widely available in 

chemists, supermarkets, pubs and clubs. They may also be supplied by youth advisory 

services that offer advice on a range of matters. Since the beginning of 2001, 

emergency contraception pills have been available at a charge fi-om pharmacies and 

schools are also allowed to provide them if they wish. 

The provision of family planning clinics is determined by the local NHS Trust 

provider. They provide most specialist young people's services, though there is also 

some private provision e.g. Brook Advisory Centres. Such youth-oriented services have 

expanded greatly through the 1990's in response to the previous Health of the Nation 

initiative to cut under 16 conception rates (Peckham et al. 1996). The specialist services 

also tend to offer more family planning services (Cooper et al. 1994). Recent years 

have seen an expansion in the teenage use of family planning clinics. Between 1988/89 
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and 1998/99 the percentage of 16-19 year old women visiting a clinic in England 

increased from 12% to 22%. Meanwhile, the percentage of under 16 women using 

clinics increased from 1% to 8% between 1975 and 1998/99 (Betting and Bunnell 

2000). Similar increases have occurred in Scotland (Information and Statistics Division 

2001). 

Provision of family planning varies across the country, particularly in regard to family 

planning clinics and young people's services. There are fewer of these two services, as 

compared to GP provision, and they tend to be located in more deprived urban areas. 

Variations exist particularly in the way that services are delivered to teenagers (Allaby 

1995; Peckham et al. 1996), whether it be by the different types of provider or, as is the 

case particularly within youth-oriented services, in terms of location, staffing, opening 

times and sexual health provision, hi a study of family planning clinics in the Trent 

health region, large variations were found between health authorities in the percentage 

of sessions open at times suitable to school pupils (Allen & Bradley 2001). They 

ranged from 7% to 63%. The author also noted that in some areas centrally based 

clinics provide most of the sessions for the entire health authority. This would limit 

their access to all residents. Furthermore, in one survey only half of Accident and 

Emergency units were found to provide emergency contraception (Walsh 1995). Access 

to contraception may also be more varied in rural areas where GPs are usually the only 

service providers. Access to GP surgeries has been found to decrease with increasing 

'rurality' (Countryside Agency 2000). 

Naturally the correct use of contraception will help to prevent pregnancies, and 

internationally there is evidence that those countries with low teenage fertility rates also 

have good contraceptive provision (Social Exclusion Unit 1999; Santow & Bracher 

1999; Peckham 1993). A study in England and Wales has shown that if the teenage 

birth rate is calculated using the number of sexually active women as the denominator, 

then there has been a general decline in this rate over the past few decades, indicating 

an increase in the use of contraception (Wellings & Kane 1999). Furthermore, the paper 

illustrates that declines in the official teenage birth and termination rates over the 

period coincided with increases in family planning service use, whilst a number of pill 

scares were followed by a decrease in oral contraceptive use and increases in teenage 

birth rates. 
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There is no clear evidence to show that variations in teenage conception or birth rates 

are associated with the provision of different contraceptive services or service use in 

general. The range of contraceptive services makes it difficult to assess their 

comparative effectiveness (McLeod 2001). This study also emphasises that deprivation 

is a more important predictor of variation than service access. Deprivation accounted 

for the majority of the variation between postcode sectors in Scotland in 1991-95. The 

variation in access to contraception was not accounted for. However, the author argues 

that these factors are possibly contained in the remaining unexplained postcode sector 

variation. This was limited and therefore these factors account for much less of the 

variation between rates (McLeod 2001). 

Research that has examined the effects of service provision has tended to analyse this 

issue at a regional level, using indicators of family planning attendance to measure 

service provision. A study of Regional Health Authorities in England found that family 

planning use was not correlated with lower teenage conception levels (Wilson et al. 

1992). These findings were confirmed in a more sophisticated regression analysis of 

Regional Health Authority under 16 conception rates in Great Britain from 1984-97 

(Paton, 2002). This was after accounting for unemployment, the proportion of children 

in care and educational participation after age 16. 

However, the use of family planning attendance as a measure of family planning 

provision is questionable. Regional use of family planning clinics in England has been 

found to vary for 16-19 year old women in 1998/99 from 17% in the South East to 28% 

in the North West (Department of Health 1999). Between health authorities in Scotland 

there are also large variations in the percentage of 15-19 year olds who use family 

planning clinics. In 1999, this varied from 4.5% in the Western Isles to 30% in 

Grampian (Information and Statistics Division 2001). However, such variation could 

reflect variation in the type and characteristics of services available, how good they are 

at attracting young people relative to General Practitioner (GP) services and, 

importantly, family planning attendance is also likely to reflect variation in sexual 

activity. 
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One study has found that the variation in teenage conception rates can be related to 

variation in the type of service available. In an analysis across eight health districts in 

the former Oxford RHA it was found that those with lower teenage conception levels 

were correlated with a larger proportion of family planning clinic users as opposed to 

the general practice users (Allaby 1995). Teenage conception levels were measured 

using a ratio of the conception rate to uptake of contraceptive services. The author felt 

that this eliminated any variation in sexual activity. Given the variation in provision for 

teenagers and variation in access, this is probably only partly true. The variations found 

across the districts in this ratio were larger in the under 16 age group, where it was 

thought that family planning clinic provision became more important because of 

confidentiality and anonymity concerns. No account for other potential explanatory 

factors was made in this study. 

It is possible that more specific characteristics make a provider more youth-oriented 

than just what type of service it is. For example, GP practices with female doctors, 

young doctors (under 36 years) or more nurse time have lower teenage pregnancy rates 

(Hippisley-Cox et al. 2000). The study conducted in the Trent region of England used 

hospital records to calculate teenage pregnancy rates for GP practices, using age at 

conception outcome (hence the reference to pregnancy rates). Poisson regression 

techniques were used to analyse practice factors associated with the variation in 

pregnancy rates after accounting for confounding factors such as deprivation. Practices 

with at least one female doctor were found to have 94% of the teenage pregnancy rate 

of other practices; practices with at least one young doctor had 83% of the teenage 

pregnancy rate, whilst an additional whole-time nurse was equivalent to having 95% of 

the pregnancy rate. These characteristics may reflect better skills when dealing with 

female teenagers, or perhaps teenagers are more prepared to follow the advice of 

professionals to whom they can more readily relate (Thomett 2000). 

However, there were a number of limitations with the previous analysis. Firstly, socio-

demographic factors were not adequately controlled, which could have enhanced the 

significance of the findings. The paper uses a generic deprivation index (Townsend), 

where, as stated earlier, a custom-built index may better control for the effect of 

deprivation when examining other potential explanatory factors. This index is also the 

only socio-demographic variable in their model. Secondly, deprivation was accounted 
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for by using the ward deprivation score where the surgery was located. However, 

depending on its exact location within the ward, the socio-economic characteristics of 

the ward's population may not reflect the socio-economic characteristics of the practice 

population. Basically, practice and ward boundaries differ. Thirdly, data on 

terminations performed by private organisations are not included. They may be more 

likely to occur in more affluent areas, where it appears practices were more likely to 

have more female doctors, young doctors and more nurses. Finally, the associations 

found may be representative of other factors that would explain why practices in low 

rate areas have more female doctors, young doctors or more nurses. For example, 

female or young doctors may be more likely to possess a family planning certification 

(Leung 2000). 

There has been little evaluation of service interventions aimed at young people. The 

few studies that have assessed the impact of specific clinic initiatives targeted at young 

people have tended to show little effect (Allen 1991; Wilson et al. 1994). This is 

possibly because routine health authority data for areas larger than the clinic catchment 

area were used in the evaluations, and few other explanatory factors were considered. 

For example, one study examined the impact of a popular clinic in Nottingham with 

teenage conception rates for Nottingham Health Authority between 1986-92 (Wilson et 

al. 1994). No impact was shown on the health authority rates primarily because only 

7% of the teenage female population of the health authority had ever used the service, 

as it was only accessible to those who lived near to it in the city area. 

In other work I have been involved with, reductions in health authority under 16 

conception rates have been linked to a comprehensive approach to young people's 

sexual health in the health authority area (Ingham et al. 2001). Health authorities where 

under 16 conception rates decreased the most during the 1990's were compared with 

those that increased the most. Those that decreased were more likely to have 

established more young peoples family planning services, consulted young people 

regarding sexual health initiatives, targeted young people with sexual health promotion 

and have youth service initiatives in the field of sexual health. There was no evidence 

of any major socio-economic and demographic differences between the two sets of 

health authorities. 
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A UK and international review examining the effectiveness of family planning 

interventions aimed at young people emphasised the importance of integrating clinic 

and education-based services, and of providing dedicated young people's services 

which cover the full range of sexual / reproductive health issues (Meyrick & Swann 

1999). It also found that service provision could be improved within traditional 

settings. Thus where these forms of service provision exist they could contribute 

towards the variation in teenage conception rates, particularly as the more specialised 

services are less accessible. 

Confidentiality and anonymity are very important to young people when attending 

services. Such concerns may restrict their use of services. Young women, in particular, 

appear reluctant to use GPs for this reason (Donovan et al. 1997; Lo et al. 1994; 

Wareham & Drummond 1994). However, despite these fears, substantial consultation 

of GPs for family planning by teenage women exists (Seamark & Pereira Gray 1996). 

Much variation also exists in the characteristics of users of young peoples' services. In 

Southampton (Stone & Ingham 1999) and Avon (West et al. 1995) youth-oriented 

services have been found to vary in the age, gender and affluence of their clients. The 

clinics tend to be used more by females and younger teenagers. Most people were 

prepared to walk 1.5 km or drive up to 6km to a service in Southampton, with a larger 

catchment area for the older teenagers, because of better access to private transport 

(Stone & Ingham 1999). Thus, any impact of such services is likely to occur across a 

relatively small area. Furthermore, the study of young people in Avon noted their 

varying sexual health needs according to their age and gender (West et al. 1995). 

Consequently certain services may appeal more to different age groups and genders. 

2.6 Sex Education and Information Factors 

The situation regarding the provision of sex education in Great Britain is complex and 

varied. In England & Wales it falls under the responsibility of the Department for 

Education and Employment which issues guidance to schools (Department for 

Education and Employment 2000). Legally, under the 1996 Education Act, there is 

little that schools are required to teach. The biology of reproduction must be taught as 

part of the science national curriculum. This does include hormonal contraception 

methods. Otherwise, primary schools must have a sex education policy, even if this 
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means they do not teach it. Maintained secondary schools must 'make provision' for 

sex education. The content of sex education is, however, left up to the individual 

school's discretion (SEU 1999). A similar situation exists in Scotland (Scottish Forum 

for Public Health Medicine 1994). 

Such a decentralised system means many young people receive a limited sex education, 

leaving them to obtain information where they can and from whomever they can. As a 

consequence they are frequently ignorant and misinformed regarding sexual matters 

(SEU 1999). The devolving of responsibility to schools has led to a variation in local 

policies and methods used (NHS Centre for Reviews and Dissemination 1997) and 

created uncertainty and caution regarding what should be taught (Green 1998). 

However, initial analysis of the Natsal 2000 found that school lessons are becoming the 

main source of sexual information for young people (Wellings et al. 2001). Once again, 

it is not known how such variation in sex education is related to areal deprivation. 

There is international evidence linking countries that have low teenage pregnancy rates 

with the provision of adequate sex education and information (Peckham 1993; Santow 

& Bracher 1999). Furthermore, there is some evidence, also internationally, that sex 

education, particularly if linked to local contraceptive services, can be effective in 

reducing pregnancy rates (NHS Centres for Reviews and Dissemination 1997; Kirby 

2001). Reviews that have examined the effectiveness of sex education interventions on 

a range of outcomes have also concluded that they should be linked to access to 

contraceptive services (Fullerton & Dickson 1999; Meyrick & Swann 1999). 

Furthermore, they found that they should aim to empower young people and promote a 

positive and open view of sex and sexuality. Interactive sex education techniques 

allowing relevant issues to be addressed are also welcomed by school pupils (Riley 

1997^ 

There are no studies or evaluations in the UK examining variation in sex education 

provision and its association with the variation in teenage conception rates. However, 

in other work I have been involved in (Ingham et al. 2001), some evidence was found 

of greater sex education initiatives in health authorities that saw a decrease in under 16 

conception rates during the 1990's. The education sectors within these health 

authorities were more likely to have new staff appointed to offer sex education advice 
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and support, plus offer more training for teachers involved in sex education. Inter-

agency groups were more likely to have been established in these areas to allow the 

sharing of information and liaison with others working locally in teenage sexual health. 

Given the variation that exists in sex education, there is a potential for an impact on 

conception rates. However, as sex education is generally perceived to be limited, its 

overall contribution to the variation in rates may also be limited. Indeed, analysis of the 

Natsal 2000 data found that there was no significance difference in becoming pregnant 

prior to age 18 and whether a woman's main source of information about sex was from 

school, friends or parents (Wellings et al. 2001). 

Young people can receive very mixed messages regarding sex and contraception. The 

SEU report (1999) highlights the importance of the media in providing information to 

young people but also that sexually explicit messages may coexist with silence and 

embarrassment from society and the family regarding sex and contraception. However, 

there is no evidence to date that this has any impact on the geographic variation in 

teenage conception rates. 

2.7 Sexual Knowledge, Attitude and Behaviour Factors 

2.7.1 Pregnancy Intentions 

The geographic variation in teenage conception rates is potentially related to variations 

in planned pregnancies. We can assume that most teenage women who conceive and 

then terminate their pregnancy had not intended to become pregnant. However, studies 

have also shown that the majority who continue their pregnancy to maternity also had 

not planned to become pregnant. In recent studies of pregnant teenagers in the UK, 

between 74 and 85% of those opting for maternity stated that they had not planned to 

get pregnant (Curtis et al. 1988; Lo et al. 1994; Pearson et al. 1995; Kieman 1997; 

Allen & Bourke-Dowling 1998). The similarity in these responses adds to their 

validity. However, one study also found that, whilst not planning to become pregnant, 

other women opting for maternity (33%) were not actively avoiding conceiving 

(Pearson et al. 1995). Thus some unplanned maternities may also be desired to some 

extent. There is no specific evidence as to how planned pregnancies might vary sub-

nationally. 
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The above figures show that intended pregnancies account for only a small proportion 

of all teenage conceptions, and their contribution to the variation in teenage conception 

rates is likely to be limited. However, the SEU report (1999) concludes that low 

expectations by deprived young people give them no reason not to avoid pregnancy. As 

the report states, a teenager with a financially and emotionally secure background who 

sees a clear future for herself through education and work would have much to lose 

from early parenthood. However, a teenager who has grown up in poverty, has difficult 

family relationships and sees no prospect of employment would be much less 

concerned about having a child. This suggests that there are likely to be more planned 

pregnancies in deprived areas, which would account for the variation in teenage 

conception rates to some extent. Furthermore, low future aspirations may also influence 

teenage women to engage in risky sexual behaviour (Sigle 1999). The link between 

deprivation, sexual behaviour and contraceptive use are discussed in Sections 2.6.2 & 

2 6. J. 

Wood (1996) shows that, using the ONS area classification (Wallace et al. 1995), there 

is little variation in conception rates for women of all ages. Except for Inner London, 

the paper suggests that higher teenage conception rates in deprived areas do not 

generally reflect higher rates of conception for all women in these areas. The SEU 

report (1999) also states that there is no evidence that teenage motherhood is related to 

a desire to claim benefits. Furthermore, evidence that a sub-culture of early motherhood 

exists in deprived areas is inconclusive. M a longitudinal study of a national 1958 birth 

cohort, some teenage mothers had expressed a preference for early motherhood whilst 

still at school (Kieman 1997). However, a focus group study of young women from 

three schools in Lothian, Scotland with differing socio-economic backgrounds found 

that none believed that early motherhood would be beneficial (Turner 1998). Though 

this consensus of opinion may reflect peer pressure and wanting to say the 'right' thing. 

However, this study did find different opinions between the schools in why such 

teenage births might occur. The more affluent private school pupils held a stereotypical 

view that teenage motherhood was related to socio-economic circumstances including 

the need for benefits, and also promiscuity. On the other hand, those at the state schools 

gave reasons such as attention seeking, wanting a child, ignorance of contraception, 

carelessness, bad luck and male pressure to have unprotected sex. The issues relating to 
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decisions regarding the outcome of conception and deprivation are discussed further in 

Chapter 3. 

2.7.2 Sexual Behaviour 

An important factor to consider in the variation in teenage conceptions is the possible 

variation in teenage sexual activity. Ultimately, any variation in conception rates is 

related to variations in sexual activity, and / or contraceptive use. Teenage infertility 

isn't a major issue in the UK. However, it could be in the future as sexually transmitted 

infections, particularly chlamydia, are rising amongst teenagers and these increases 

vary regionally (Hughes et al. 1998). Currently, the number of new chlamydia cases in 

teenage women is still less than 10% of the number of teenage conceptions occurring 

each year in England. 

As stated earlier, sexual activity increases with the age of the teenager (Johnson et al. 

1994). It is also known that teenage sexual activity has increased in Britain over recent 

decades (Wellings & Kane 1999). Using data from the first National Survey of Sexual 

Attitudes and Lifestyles (Natsal 1990), it was shown that of women bom in 1950, 60% 

reported having intercourse before age 20, whilst for those bom in 1970, the figure was 

over 80%. This increase was not matched by a corresponding increase in teenage 

conception rates, thus indicating greater use or more effective use of contraception. 

However there is no evidence of a direct relationship between variations in teenage 

pregnancy rates and variations in teenage sexual activity. The Natsal datasets are too 

small to calculate meaningful figures on sexual activity for local or health authorities. 

Further analysis of both Natsal datasets did find a link between early sexual activity and 

the chances of becoming a teenage mother (Wellings et al. 1999; Wellings et al. 2001). 

It is important to recognise that this study was retrospective (ages 16-59 - Natsal 1990 

and ages 16-44 - Natsal 2000) and may not be representative of current trends, though 

the authors did account for the age of the respondent when performing their 

multivariate analyses. 

There is evidence of ethnic and religious variation in sexual activity that may contribute 

to the variation in teenage conception rates through the clustering of individuals with 

similar ethnic or religious backgrounds. Multivariate analysis of Natsal 1990 data has 
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shown that South Asian (Indian / Pakistani / Bangladeshi) women had significantly 

lower odds of having sexual intercourse prior to age 16 compared to white women. 

Meanwhile, Afiican-Caribbean women were more likely to have had intercourse before 

age 16, but not significantly so (Johnson et al. 1994). hi addition, young Christian 

women were less likely to begin sexual activity prior to age 16. Generally speaking, 

young people may conform to community norms or peer pressure in relation to sexual 

activity, and this could contribute to the variation in teenage conception rates. 

The relationship between deprivation and teenage sexual behaviour is unclear. If 

anything more deprived areas are associated with earlier sexual activity. There is 

evidence from the Natsal 1990 that those classified as being from lower social classes 

have a lower age at first intercourse (Johnson et al. 1994). However, the same study 

found no social class differences for 16-24 year old respondents in their number of 

sexual partners in the last year. Furthermore, those classified in higher social classes 

were found to be more permissive of non-traditional sexual relationships such as extra-

marital sex. Although, educational attainment and social class are highly related, the 

Natsal found poor educational attainment a stronger predictor than low social class 

when examining factors associated with having sex under the age of 16 (Johnson et al. 

1994). However, analysis of the Natsal 2000 found both measures to be important 

predictors (Wellings et al. 2001). Furthermore, in a questionnaire study, Graham et al. 

(1996) report higher sexual activity amongst pupils in schools with lower academic 

attainment in Lothian, Scotland. 

If socio-economic status or educational attainment are related to earlier sexual activity 

and there is no variation in contraceptive use, they would contribute more to the 

variation in under 16 conception rates, unless such differentials continue through all 

teenage years. The Natsal data show little evidence of this for older teenagers. This 

suggests that variation in conception rates for older teenagers are more likely to be 

accounted for by variation in contraceptive use and contraceptive use-effectiveness. 

Furthermore, Ford & Bowie (1989) have found lower levels of sexual activity amongst 

young people living in rural areas of Somerset when compared to urban and semi-urban 

areas. This may again be related to the relative deprivation differences between these 

areas. Though, a factor the authors highlighted to explain this was the decreased social 

opportunities for those living in rural areas to meet sexual partners. 
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Evidence from Scotland indicates that parental factors may be more important than 

socio-economic factors in their association with early sexual activity (SHARE 2000). 

The study surveyed 7,500 13-14 year olds and found that 15% were sexually active. 

Using regression techniques, the key factors associated with early sexual activity in 

order of importance were: low parental monitoring; not living with either parent; a high 

weekly disposable income; living in rented accommodation and having a younger 

mother. However, the parental factors themselves may be related to socio-economic 

factors. In a logistic regression analysis of the Natsal 2000 data, not living with both 

natural parents up to age 16 was also a significant predictor of a woman having sex 

prior to age 16. However, in the same analysis, after accounting for socio-economic 

factors, communication with parents about sex was not found to be a significant 

predictor (Wellings et al. 2001). 

There is also evidence within Great Britain that certain sex education methods can 

influence sexual knowledge, the postponement of first intercourse, and thus potentially 

influence the variation in teenage conception rates. A sex education intervention, in 

some schools in Devon that included medical and peer led teaching, was compared to 

matched control schools in the same county and in other areas of England (Mellanby et 

al. 1995). The pupils were taught from ages 12 to 16 and evaluated in year 11 (mean 

age 16) by a questionnaire that they completed under examination conditions. After 

controlling for socio-demographic factors, the odds for those in the control schools 

reporting ever having had sexual intercourse were 1.45 times those in the intervention 

schools. The importance of sex education to empower decision making in young people 

was noted by the authors. Furthermore, in the analysis of early sexual activity in 

Scotland (SHARE 2000), accounting for parental and socio-economic factors did not 

fully account for the variation in sexual activity between the schools participating in the 

survey. This suggests that school specific factors such as sex education do also play a 

role. More direct evidence of this was found in the Natsal 2000 dataset. Women aged 

16-24 who reported sex prior to the age of 16 were significantly more likely to report 

friends as their main source of information about sex as opposed to school lessons 

(Wellings et al. 2001). 
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2.7.3 Contraceptive Use 

Given that most teenage conceptions are unplanned, then the conception must be 

related to either failure to use contraception at time of conception or contraceptive 

failure (user or method failure). However, there are no studies examining the 

relationship between the variation in teenage conception rates and any variation in 

teenage contraceptive use. There are also no regional figures on teenage contraceptive 

use. Indeed the availability of information on contraception varies by services and 

health authorities (Simms and Nicoll 2000). 

A few studies of pregnant teenagers have examined their contraceptive use at the time 

their pregnancy was conceived. In a study of pregnant teenagers in Devon, 84% of 

those terminating their pregnancy and 56% of those continuing to maternity stated that 

they were using contraception at the time of conception (Pearson et al. 1995). Another 

regional study in the UK (region not stated) instead found that, of those with unplanned 

pregnancies, only 32% of those opting for termination and 23% of those opting for 

maternity had used contraception at the time of their conception (Curtis et al. 1988). 

The range in the non-use of contraception given in these studies may be indicative of 

women's reluctance to admit this fact, particularly by those opting for termination, 

rather than any regional variation. However, both studies report a degree of 

contraceptive failure that could contribute to the variation in teenage conception rates. 

The reasons for not using contraception at time of conception typically include being 

unprepared with contraception at time of intercourse or embarrassment in discussing 

the issue with the sexual partner. In an interview based study in West Glamorgan, of 

233 participants who stated that their pregnancy was unintended, 57% reported not 

using contraception at the time of conception (Lo et al. 1994). The main reasons they 

gave for non-use were waiting for the next cycle to start on a different oral 

contraceptive pill, having sex before intending to get contraceptive advice, being too 

embarrassed to talk about contraception with partner and condoms not being available 

at the time of intercourse. 

Nationally, there is evidence of significant non-use of contraception by teenage women. 

In the Natsal 1990 it was found that contraceptive use at first intercourse had increased 

46 



in Britain, though around a quarter of women aged 16-24 still reported not using any 

method at first intercourse. Of older respondents, 40-45% reported not using 

contraception at first intercourse (Johnson et al. 1994). More recent data (Natsal 2000) 

has shown a further improvement in the use of contraception at first intercourse. Of 

women aged 16-24, around 10 to 12% now report not using contraception (Wellings et 

al. 2000). Coleman & Ingham (1998) in their study of young people's family planning 

clinic users report that 46% had not used contraception at least "a few times". There is 

no evidence of how this varies sub-nationally, but contraception is known to be used 

less and less effectively at younger ages (Johnson et al. 1994; SEU 1999). 

Popular reasons given for the non-use or inconsistent use of contraception by teenage 

women at any time include concerns regarding side effects from oral contraception, 

embarrassment or difficulty in obtaining contraception, not being prepared for 

intercourse to occur, ignorance about conception or obtaining contraception (Wareham 

et al. 1994; Burghes 1999). This highlights both the importance of sex education and 

the provision of sexual health advice and contraception. 

Given that family planning services tend to be located in more deprived urban areas, 

access to contraception is not likely to be a factor contributing to why deprived areas 

have higher teenage conception rates. Though the variation in specialist service 

provision may also contribute to the variation in contraceptive use. hi particular, it has 

been found that women aged under 16 are more likely to obtain the oral contraceptive 

pill from family planning clinics than older teenagers (Rowlands et al. 2001) and use 

these services more than GP services (SEU 1999). 

There is some evidence that the concentration of poorly educated young women in 

certain areas may lead to higher teenage conception rates because of their lower use of 

contraception. However, this evidence is based upon contraceptive use at first 

intercourse and so the findings will more applicable to younger teenagers. This is 

illustrated by an analysis of the Natsal 1990 data that found poor educational attainment 

was significantly associated with less use of contraception at first intercourse (Johnson 

et al. 1994). This was significant even after controlling for the circumstances 

surrounding intercourse, such as 'alcohol' and 'being in love'. Similarly, logistic 

regression analysis of the Natsal 2000 found low educational attainment, and not low 
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socio-economic status, associated with non-use of contraception at first intercourse for 

women aged 16-24 (Wellings et al. 2001). There is further evidence fi-om the United 

States that women from poorer backgrounds were more likely to experience 

contraceptive failure (Ranjit et al. 2001). 

Little data exist relating to ethnic or urban - rural variations in contraceptive use. hi one 

study, the rural respondents, from both genders, were significantly less likely to intend 

to insist on condom use with their next new sexual partner, but no variation was found 

in condom use at last intercourse (Ford & Bowie 1989). Rowlands et al. (2001) found 

that women aged under 16 who lived in a rural area were more likely to be prescribed 

the oral contraceptive pill by a GP than those in urban areas. This may indicate a lack 

of alternative services for rural women to use as family planning service use was much 

higher in urban areas, hi general, accessing contraception could be more problematic 

for young rural women. This is both in terms of accessibility to services, and 

confidentiality concerns when attending those services that do exist in less anonymous 

communities. Indeed, Garside (2002), using survey and focus group data, notes that 

anonymity especially, and accidental breaches of confidentiality, are feared by rural 

teenage women when using local GP surgeries for sexual health matters. 

In regard to sex education, there is evidence from the intervention in Devon schools 

that it can influence sexual knowledge (Mellanby et al., 1995). A relative increase in 

sexual knowledge and approval of their sex education was found in the intervention 

schools. Furthermore, analysis of the Natsal 2000 found that those who reported friends 

to be their main source of information about sex, as opposed to school lessons, were 

more likely to not use contraception at first intercourse (Wellings et al. 2001). Evidence 

has also been found internationally that sex education interventions can increase use of 

contraception (Fullerton & Dickson, 1999). Consequently, contraceptive use maybe 

higher and conception rates lower in areas where certain sex education schemes exist. 

2.7.4 Contraceptive Knowledge 

Overall, there is no major evidence as to whether there is any geographic variation in 

sexual or contraceptive knowledge, and also whether this contributes to the variation in 

teenage conception rates. Nonetheless, the SEU report highlights that ignorance about 

contraception and what to expect in a relationship is a key factor in explaining teenage 
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conception levels in Britain. Limited sex education means that young people remain 

ignorant and are frequently misinformed by others (SEU 1999). Furthermore, certain 

young people may lack the skills / maturity (cognitive and emotional) to deal with 

situations such as negotiating condom use. Also, they may lack awareness of where to 

obtain contraception. 

There is evidence of poor specific knowledge of emergency contraception, in particular 

regarding the time limits within which it can be used. In a questionnaire study 

conducted amongst school pupils in Lothian Scotland, only 26% knew the correct time 

limit (72 hours) within which the emergency contraception pill should be taken to 

prevent pregnancy (Graham et al. 1996). No major differences were found between 

respondents from schools with below or above average academic attainment. Hence, it 

is possible that the differences in knowledge may not be associated with deprivation. 

However, the importance of such knowledge is emphasized by the fact that 12% of 16-

17 year old women and 23% of 18-19 year olds report ever using emergency 

contraception (ONS 1998) and the level of reported non-use of contraception and 

contraceptive failure by teenagers {Section 2.7.3). 

2.7.5 Male Pressure 

Pressure to have sex, in particular unprotected sex, by men has been highlighted as a 

cause of unintended pregnancies. The Natsal 1990 showed that 16% of women reported 

being "persuaded" to have sex at the time of their first intercourse (Johnson et al. 

1994). Also 20% of women, in a study of around 7,500 teenagers under the age of 16 

across Scotland, reported some pressure to have sex at first intercourse (Wight et al. 

2000^ 

There is limited evidence, however, regarding any link between pressures, male or 

otherwise, to have sex and the geographic variation in teenage conception rates. Focus 

groups have highlighted male pressure to have unprotected sex as a possible reason for 

teenage pregnancy and more so for deprived pupils (Turner 1998). However, in the 

study of Scottish school pupils, regretted first intercourse was associated with pressure 

to have sex and not the designated social class of the respondents' parents (Wight et al. 

2000). Furthermore, other studies of those experiencing a teenage pregnancy do not 
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report direct male pressure as a key factor for non-use of contraception, stressing 

instead the difficulty in discussing contraception with their partner (Lo et al. 1994; 

Wareham et al. 1994). Also, in a study of pregnant and never-pregnant teenagers no 

significant differences were found regarding pressures to have sex (Curtis et al. 1988). 

However, those young women with more skills / maturity and particularly self-esteem 

may be able to deal with any pressure (male or peer) better. 

2.8 Summary 

The literature review has shown that a key factor associated with the variation in 

teenage conception rates is socio-economic deprivation. At both an areal and individual 

level the more deprived are consistently likely to have higher rates of teenage 

conceptions, hi Scotland, over half the variation in teenage conception rates between 

postcode sectors has been attributed to deprivation. Similarly, family circumstances and 

particularly educational attainment, both of which are associated with deprivation, are 

also highly associated with the variation in teenage conception rates. 

There has been limited analysis of the range of factors that might account for small area 

variations in teenage conception rates. Studies tend to only consider a few demographic 

and socio-economic factors, or are based at a regional level. Furthermore, socio-

economic deprivation may need to be measured more precisely than in previous 

studies. The associations found have been generally based on generic deprivation 

indicators that were designed to assess overall variations in health and socio-economic 

conditions. Thus they may not be the most appropriate measure when examining the 

variation for a specific issue such as teenage conception, and when investigating the 

contribution of other potential explanatory factors. 

The mechanisms that relate deprivation to conception are less clear from the literature. 

More pregnancies may be planned in deprived areas due to lower opportunity costs of 

childbearing, but there are too few of these to account for much of the variation in 

teenage conception rates. There is also evidence that more deprived teenage women 

may start having sex earlier and are less likely to use contraception at first intercourse. 

However, such factors will mainly affect under 16 conception rates, which are 

comparatively few. Some of the variation observed could be related to ethnic 

differences in planned parenthood and sexual behaviour, because of the concentration 
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of ethnic minority groups in specific urban areas. Overall, there is little sub-national 

data regarding sexual knowledge, activity and contraceptive use. 

Age and relationship status are key determinants of teenage conception. However, they 

are likely to have little impact on the variation in teenage conception rates, unless there 

are marked differences in these population structures across the country. It is important 

to note, however, that the factors associated with variation in conception rates are likely 

to differ with the age and relationship status of the teenage woman. The effect of 

deprivation may be very different to a 13-year old as compared to a 19-year woman. 

Furthermore, older teenage women are likely to be more sexually active, use 

contraception more and more effectively. They will also find services more accessible, 

due to fewer confidentiality and anonymity concerns, and because they are more mobile 

individuals. Other authors have highlighted that teenagers should not be treated as a 

homogeneous group (Phoenix 1991). In regard to relationship status, factors, such as 

the impact of deprivation, sexual activity and concerns regarding using family planning 

services, are likely to be different for those not in a 'steady' relationship compared to 

married or cohabiting teenage women. 

Sex education in Great Britain is generally poor and varies in its content and teaching 

methods. There is limited direct evidence that it affects teenage conception rates in 

Great Britain, let alone their variation. This is except for local sex education initiatives 

regarding teacher training and employment of local coordinators that are associated 

with reduced under 16 conception rates. There is some evidence that certain content 

and methods are associated with later sexual intercourse and improved sexual 

knowledge. It also appears to be important to link sex education with contraceptive 

services. Thus, potentially, it may contribute to the variation, but its overall 

contribution may be limited due to the overall poor nature of sex education. 

There is widespread provision of contraception in Great Britain. However, the more 

specialised youth-specific services are more dispersed and tend to be located in more 

deprived urban areas. There are also concerns regarding confidentiality in using the 

most accessible services (GPs). There is conflicting evidence whether service 

provision is associated with reduced teenage conception rates. Some studies have found 

no relationship. Other studies suggest that variation in the type of service is a factor in 
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explaining the variation in teenage conception rates, or that specific elements of 

provision, such as staffing, may be more important in explaining such variation. 

However, there has been little examination of any effect attributable to the expanding 

youth-oriented family planning provision. Other research I have been involved in found 

increased provision in health authorities where under 16 conception rates declined 

during the 1990's. However, even these services show wide variations in their number 

and characteristics of users. 

The literature review has shown that there is limited understanding regarding urban -

rural variation in teenage conception rates. There is evidence of higher rates in urban 

areas, primarily attributed to higher levels of deprivation, and lower sexual activity in 

rural areas. However, the generic deprivation indices may not adequately reflect rural 

deprivation, as they are based upon measures more appropriate for assessing urban 

deprivation. There has also been no examination of factors influencing variation in 

rural areas and whether they are different to those in urban areas, particularly as the 

nature of deprivation and service provision is known to vary between these settings. 

Overall, there has been little detailed examination of all the above factors in 

combination on the variation in teenage conception rates. There is a tendency to use 

only simple summary statistical techniques in analyses and not to examine variation at 

a small area level. More sophisticated small area analysis is required because any 

specific intervention effects are likely to only affect a relatively small area and 

consequently local socio-demographic characteristics need to be taken into account 

when assessing them. 
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CHAPTERS 

FACTORS ASSOCIATED WITH THE VARIATION IN TEENAGE 
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3.1 Introduction 

This chapter reviews the evidence for factors that may explain the variation in the 

proportion of maternities and terminations that result from teenage conceptions. This is 

different from examining the variation in either teenage motherhood or teenage 

terminations. Both these involve a two-stage process: first conceiving, then opting to 

either continue the pregnancy to maternity or to terminate it. This review only examines 

the second stage in this process. Only maternity and termination outcomes from 

teenage conceptions are considered, as these form the vast majority of teenage 

conception outcomes and they are the only outcomes reported in official statistics. The 

remainder of the outcomes, such as miscarriages and ectopic pregnancies, are also 

predominantly biologically determined. 

The structure of the literature review is based upon the conceptual framework presented 

in Chapter 1. Initially, any association between the distribution of teenage conception 

outcomes and demographic, socio-economic, information and termination provision 

factors are examined. Secondly, in relation to the demographic and socio-economic 

factors, planned pregnancies and deciding whether to continue to maternity or to 

terminate in the event of an unplanned conception are discussed. 

3.2 Demographic Factors 

A conception is more likely to end in a maternity for older teenage women, hi England 

& Wales in 1999, 42% of women who were aged 14 at the time of their conception 

decided to continue their pregnancy to maternity. This figure rises to 66% by the age of 

19 (National Statistics 2001). However, by itself age will only contribute to the 

variation in teenage conception outcomes if there is variation in the female teenage 

population age structure. This is most likely to occur when examining variation across 

small geographic areas. 
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There are no detailed sub-national statistics on teenage conception outcomes by marital 

status. However, the 'relationship status' of a woman has been associated with the 

outcome of a teenage conception. In a comparative study of teenage pregnant women in 

Devon it was found that 80% of those opting for termination were single, as opposed to 

married or cohabiting at the time of interview. Meanwhile, only 38% of those who 

were opting for maternity were single (Pearson et al. 1995). These findings are 

confirmed by qualitative studies that highlight the influence of a partner's support when 

deciding whether or not to continue with any pregnancy (see Section 3.5). However, in 

a logistic regression analysis comparing the characteristics of those opting for either 

maternity or termination in West Glamorgan, being single at the time of conception, as 

opposed to married or cohabiting, was not found to be a statistically significant factor 

(Lo et al. 1994). This was despite those terminating their pregnancy being five times 

more likely to be single than those continuing with their pregnancy. However, being 

single may not have been a significant factor in the analysis because it was highly 

correlated with some of the significant factors that were found, such as being in full-

time education and living with their parents. 

Chapter 2 Section 2.2 cites evidence that teenage women from certain ethnic groups are 

more likely than others to enter into early motherhood (Berthoud 2001). Consequently, 

this may contribute to variation in teenage conception outcomes because those fi-om 

certain ethnic groups tend to reside in certain parts of the country and in specific parts 

of towns and cities (Rees & Phillips 1996). Though, the concentration of specific ethnic 

groups in deprived areas, where teenage conceptions are more likely to end in a 

maternity, may also help to explain any ethnic variation (see Section 3.3) However, this 

cannot be ascertained fi'om official statistics on teenage conception outcomes as 

information is not collected by ethnicity or religiousity. 

3.3 Socio-economic factors 

A higher proportion of teenage conceptions end in maternity in deprived areas. At a 

regional level the proportion of teenage conceptions ending in a maternity has been 

found to be correlated with Standardised Mortality Ratios for Regional Health 

Authorities (RHAs). RHAs with higher mortality had a higher proportion of teenage 

conceptions leading to a maternity (Wilson et al. 1992). A similar association has been 
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found, using the Jarman deprivation index, between Health Authorities in the former 

North East Thames RHA (Garlick et al. 1993). 

The relationship between deprivation and the variation in teenage conception outcomes 

by different levels of deprivation is shown best at smaller areas of aggregation. 

Between postcode sectors in the Tayside region of Scotland, using the Carstairs 

deprivation index, two-thirds of teenage conceptions were terminated in affluent 

postcode sectors, whilst only a quarter were terminated in the most deprived sectors 

Scotland (Smith 1993). hi another analysis of the variation in teenage conception 

outcomes between postcode sectors throughout Scotland the percentage of outcomes 

that were maternities was found to increase with deprivation (as measured by the 

Carstairs Index), especially for older teenagers (McLeod 2001). After accounting, for 

marital status and urban-rural residence, the odds of a maternity for those aged under 

16 was three times greater in most deprived areas than in the most affluent. For those 

aged 18-19 it was four times greater. Deprivation was also shown to account for the 

majority of variation between the postcode sectors. Furthermore, for under 16's, the 

amount of variation accounted for by deprivation doubled between the early 1980's and 

early 1990's. It is not clear why this may be, but it could be related to changes in 

economic and employment opportunities or differential changes in sexual behaviour 

between the deprived and affluent areas. 

As with the teenage conception rates {Chapter 2) the above findings are typically based 

upon simple statistical techniques such as correlation. Only McLeod (2001) examines a 

number of potential explanatory factors, but none related to service provision. Also, to 

reiterate from Chapter 2, generic deprivation indices are generally employed which, as 

they were designed for assessing socio-economic relationships with overall levels of 

health, may not adequately account for any association between deprivation and a 

specific health outcome (Martin et al. 1998). The reasons why deprivation may 

influence teenage conception outcomes at the individual level are discussed in Section 

3.5. 

The previous studies have also examined deprivation at an areal rather than individual 

level. Thus there is potential for ecological fallacy. This means that associations found 

at an area level could be incorrectly extrapolated to an individual level, although this is 

55 



minimised by some of the small area studies. However, individual information is scarce 

and evidence is based upon small-scale comparative studies of those pregnant women 

opting between maternity and termination. Such studies do show that those opting for 

maternity are more likely to exhibit poorer socio-economic circumstances and have 

lower educational attainment than those opting to have a termination. For example, in a 

logistic regression analysis of 269 pregnant teenagers in West Glamorgan, those opting 

for a maternity were more likely to be living in overcrowded households at the time of 

conception and not in full-time education, or living with their parents. Non-significant 

factors included whether the pregnant teenager's mother was in employment, parental 

home ownership and whether her parents had divorced or separated (Lo et al. 1994). 

Another comparative study of 75 pregnant teenagers in Grampian, Scotland, also found 

that those opting for a maternity had a lower educational attainment (Henderson 1999). 

Furthermore, the Social Exclusion Unit (SEU) report (1999) notes, from international 

evidence, that those in higher education or with such educational aspirations are more 

likely to terminate their conception. 

The evidence presented above linking individual socio-economic circumstances to 

teenage conception outcomes is based upon circumstances at the time of conception. 

Decisions regarding continuing or terminating the pregnancy could also be influenced 

by more long-term socio-economic or family factors. These include whether the 

teenager's mother was also a teenage mother and a deteriorating educational attainment 

through their time at school, as indicated in the studies of teenage motherhood 

presented in Chapter 2. There is conflicting evidence as to the importance of areal 

disadvantage versus individual disadvantage. More sophisticated longitudinal analysis 

suggests that individual deprivation is more important (Sloggett and Joshi 1998). 

Furthermore, the influence of socio-economic or family factors may well depend on, 

and vary by, the age of the pregnant woman. 

Little is known regarding urban-rural residence and teenage conception outcomes. 

Babb (1993), in an analysis of Office for National Statistics (ONS) data but without 

giving specific figures, found that in England and Wales the proportion of teenage 

conceptions ending in a maternity was highest in urban districts. All urban-rural district 

types had more maternities than terminations, but the proportion was lowest in the 

mixed urban-rural districts, rather than the rural ones. This is despite access to 
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terminations tending to be best in urban areas (see Section 3.4). These results are 

broadly confirmed in an analysis of the variation in local authority under 18 conception 

outcomes (Griffiths and Kirby 2000). However, as the paper points out, the proportion 

of maternities is just as high in some rural areas as urban areas. 

At a small area level, McLeod (2001) finds that after accounting for marital status and 

deprivation that there are no urban-rural differences in the variation of teenage 

conception outcomes between postcode sectors in Scotland. The effect of deprivation, 

as measured by the Carstairs index, was also similar in both urban and rural areas. 

However, the variation in socio-economic conditions may be different within urban and 

rural areas, as well as between them. Additionally, as stated in Chapter 2, the nature of 

socio-economic deprivation can be different in urban and rural areas (Martin et al. 

2000). This may require the use of different deprivation measures in each setting, 

whereas McLeod (2001) uses the Carstairs index for both urban and rural areas. 

3.4 Information and Termination Provision Factors 

The legal conditions under which a termination may be performed in Great Britain are 

given in Figure 3.1. In general, the risk to health from continuing with the pregnancy 

must be greater than that fi-om having the termination. As childbirth is generally more 

dangerous than having a termination, this can be interpreted as allowing most 

terminations (Henshaw 1994). 

When seeking a termination a young woman would first consult her doctor (General 

Practitioner (GP)) or another doctor for approval. If approval were given, she would 

then be referred to a specialist for further approval and the termination procedure 

(Henshaw 1994). These terminations, performed under the NHS (National Health 

Service), may be provided directly by the NHS or by a private organisation on behalf of 

the NHS. The payment for this NHS treatment is made by either the local Health 

Authority (HA) or a fundholding GP practice (Paintin 1996). Alternatively, a young 

woman may choose instead to go directly to a private termination provider e.g. British 

Pregnancy Advisory Service, Marie Stopes International. However, there are a limited 

number of these services across the country. As few cities have such clinics, access to 

these services is likely to be poor. Though young women may also be referred directly 

to private providers by youth advice services. 
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Figure 3.1 Conditions of the 1967 Abortion Act and statutory grounds 

A legally induced abortion must be: 

a) performed by a registered medical practitioner, 

b) performed, except in an emergency, in a National Health Service hospital or in a 

place for the time being approved for the purpose of the Act, and 

c) certified by two registered medical practitioners as justified under one or more of 

the following grounds; 

A. the continuance of the pregnancy would involve risk to the life of the pregnant 

woman greater than if the pregnancy were terminated; 

B. the termination is necessary to prevent grave permanent injury to the physical or 

mental health of the pregnant woman; 

C. the continuance of the pregnancy would involve risk, greater than if the pregnancy 

were terminated , of injury to the physical or mental health of the pregnant woman; 

D. the continuance of the pregnancy would involve risk, greater than if the pregnancy 

were terminated , of injury to the physical or mental health of any existing 

child(ren) of the family of the pregnant woman: 

E. there is a substantial risk that if the child were bom it would suffer from such 

physical or mental abnormalities as to be seriously handicapped; 

or in emergency, certified by the operating practitioner as immediately necessary -

F. to save the life of the pregnant woman; or 

G. to prevent grave permanent injury to the physical or mental health of the pregnant 

woman. 

The Act provides that in relation to grounds C and D the certifying practitioner may 

take account of the pregnant woman's actual or reasonably foreseeable environment. 

Source: Office for National Statistics 1999a, page v 

There is no evidence that the variation in teenage conception outcomes is related to the 

variation in the provision of terminations. However, there has been very little research 

regarding this, and none at all at a small area level where the variation in access to 

private termination providers and termination referral services are greatest. At a 

regional level, in the examination of the 14 former RHAs in England, no correlation 

was found between the availability of NHS termination facilities and the proportion of 
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conceptions that were terminated (Wilson et al. 1992). hi general, as the SEU report 

(1999) notes, teenagers find the advice and support services available for dealing with 

unplanned pregnancies poor and varied in quality. Access to termination services can 

also be hampered by inaccessible information and judgemental health staff (Harden and 

Ogden 1999). Furthermore, schools are not required to teach about abortion in sex 

education lessons. Indeed, if it is taught, each individual school can decide what is 

taught. 

The sparsity of private termination providers may contribute to the variation in teenage 

conception outcomes. Of 36,966 terminations performed on teenage women in 2000 in 

England & Wales, 13% were paid for privately, whilst another 34% were carried out by 

private organisations on behalf of the NHS (National Statistics 2001a). However, no 

sub-national statistics are published for the teenage use of private services, hi Scotland 

there is very little use of private termination services, accounting for less than 2% of 

terminations performed in 1998 to women of all ages (Information & Statistics 

Division (ISD) 2000). 

There is variation in the proportion of terminations for women of all ages that are paid 

for by the NHS. Some HAs pay for more than 90% of all terminations, whilst others 

only pay for 50%. However, there is little correlation between these payments and the 

uptake of terminations for women of all ages (SEU 1999). It is important to note that 

this analysis did not examine the proportion of outcomes, merely the level of 

terminations. Part of this variation in funding could be due to the rationalising, for 

financial reasons, of access to termination services by health authorities. There is 

evidence that some health authorities will only pay for a termination if the woman is 

under 16, under 18, on a low income and so on (Abortion Law Reform Association 

1999). Depending upon the consequent uptake of private services, this could effect the 

variation in conception outcomes by the age of the teenager. The number of private 

terminations may then both make up for differences in NHS spending and account for 

them. However, health authorities with proportionally more private terminations do not 

have the most terminations. 

In a study of teenage conceptions derived from NHS data in Tayside, where virtually all 

terminations are provided on the NHS, it was noted that the deprived areas that had a 
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lower proportion of conceptions ending in a termination were nearer to the hospitals 

providing the terminations than the more affluent areas (Smith 1993). This implies that 

deprivation must outweigh access to termination services in contributing to the 

variation in the proportion of conceptions that are terminated. Termination providers 

are generally based in central urban areas and thus nearer on average to deprived areas 

than affluent areas. This also indicates that the relationship between deprivation and 

teenage conception outcomes is much more than just the ability to pay for terminations. 

However, where private provision exists, and considering the higher proportion of 

teenage conceptions ending in a termination in affluent areas, then ability to pay could 

contribute to the variation in teenage conception outcomes at a local level. 

It has been suggested that the high percentage of terminations in some areas of London, 

for instance, are partly due to women who have terminations there giving false 

addresses in London, rather than their correct address which is elsewhere (ONS 1999). 

A reason for this could be to keep the termination confidential fi-om relatives. Those 

who do travel for private terminations are more likely to be older teenage women, as 

they tend to be more mobile individuals in terms of access to private transport and 

ability to afford public transport. Furthermore, they are also more likely to be able to 

afford a private termination. Thus, although older teenage women are less likely to 

terminate, they conversely are more able to access services and pay for them. The 

reasons why they may wish to continue with their pregnancy are reviewed in Section 

3.5. 

Most GP and family planning services, as well as providing contraception, offer 

counselling and referral for terminations. Thus, the provision of these services may on 

the one hand increase the proportion of maternities by reducing the incidence of 

unplanned pregnancies, whilst on the other hand it may increase the proportion of 

terminations through referral. For youth-oriented services, the evidence is that they are 

predominately used for contraception rather than termination, and thus are likely to 

contribute more to increasing the proportion of maternities. Wilson et al. (1994) found 

that only 8% of users of a Nottingham clinic came for abortion counselling, whilst at 

young people's clinics in the Southampton area more users required contraception than 

pregnancy testing (Stone & Ingham 1999). 
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In England & Wales, increases in family planning service use have coincided with 

decreases in teenage fertility rates and teenage termination rates (Wellings & Kane 

1999). Similar results have also been found in Sweden (Santow & Bracher 1999). This 

would then indicate that the use of such services is to prevent rather than terminate 

pregnancy. Though this has not be shown, there is the potential for the variation in 

family planning service provision to replicate this association on a local basis, and thus 

contribute to the variation in teenage conception outcomes. Any effects are also likely 

to vary by age, as younger teenagers are more likely to attend family planning clinics 

than GP services for contraceptive advice (Rowlands et al. 2001). 

Most private termination providers and termination referral services are urban-based 

and thus more accessible to teenagers living in urban areas. Though, as provision is not 

equitable, there may also be wide variations in access to terminations between urban 

areas. Furthermore, there is variation in access to GP surgeries and hospitals between 

rural districts, plus a number of branch GP surgeries have recently been closed 

(Countryside Agency 2000). Thus, those living in rural areas may face poor or very 

poor access to termination services. 

There is evidence of an association between the type of contraceptive used and teenage 

conception outcomes. In a comparative study of pregnant teenagers in Devon, those 

opting for termination were more likely to find visiting a GP embarrassing and to be 

using "less reliable" contraceptives (e.g. condoms) (Pearson et al. 1995). However, 

these associations were likely to have occurred because these particular women in this 

study were younger and less likely to be in a 'stable' relationship. Thus, they were more 

likely to use condoms rather than oral contraception and to opt for a termination. On 

the other hand, in a similar comparative study in the Grampian region of Scotland, 

where those terminating their pregnancy were again more likely to have been using 

condoms than those who were not, the ages of those opting for maternity were slightly 

younger (Henderson 1999). However, no information was given as to the relationship 

status of these women. 

Although the associations between condom use and terminations could be confounded 

by the status of the relationship between the sexual partners, condom use, as condoms 

are available from non-health service sources, may also be associated with concerns 
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about seeing GPs for contraception (see Chapter 2), particularly in rural areas (Garside 

et al. 2002). In a study of teenage pregnant women from 14 GP practices in the Trent 

region, compared to those who continued their pregnancy to maternity, those who 

terminated their pregnancy were significantly less likely to have consulted their GP in 

the year prior to conception (Churchill et al. 2000). Again, this may also indicate that 

this group have less regular sexual activity and do not wish to seek advice. 

Furthermore, a low percentage of the teenage pregnant women at these practices 

terminated their pregnancy (22%). This suggests that other teenage women registered at 

these practices were making use of alternative termination services. 

Interviews with those who have terminations also find that they have experienced 

negative reactions from those in referral services, such as GPs (Harden and Ogden 

1999). However, a survey of 702 GPs found that the majority were positive towards 

women's access to abortion and the existing law (Francome and Freeman 2000). A 

similar survey of around 7,000 GPs found that such views vary geographically (Marie 

Stopes International 1999), and thus may affect the variation in teenage conception 

outcomes. The South & West was found to be the most pro-choice region. 

If more young people do consult practitioners for contraception than termination, then 

there could be proportionally fewer terminations where there are fewer concerns 

regarding using GP services for contraceptive advice. In general, any variation in the 

use and effective use of contraception will influence the number of unplanned 

pregnancies and thus potentially contribute to the proportion of teenage conceptions 

that are terminated. There is much evidence (see Chapter 2) that this and 

confidentiality and anonymity concerns will also differ by the age of the teenage 

woman. 

3.5 Decision Making: Opting for a Maternity or a Termination 

The previous section has illustrated how the availability of termination provider, 

referral or information services could contribute to the outcome of a teenage 

conception. This section now examines the relationship between demographic and 

socio-economic factors and decisions made regarding conception outcomes after an 

unplanned conception. As shown in Chapter 2 the proportion of conceptions that are 

planned is relatively low. It is known that these conceptions will vary geographically as 
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they are related to age and deprivation. However, it has also been found, particularly for 

those continuing with their pregnancy, that although the conception may have been 

unplanned some women were not actively trying to avoid becoming pregnant at the 

time of their conception (Pearson et al. 1995). Such behaviour, especially if it is related 

to deprivation, would contribute to the variation in teenage conception outcomes. 

Teenage women are often late in getting a pregnancy confirmed. This may be due to 

poor awareness of the symptoms (particularly at a time of changing biological 

development), denial, fear and / or confidentiality concerns (SEU 1999; Tabberer et al. 

2000). This may then contribute to a higher proportion of maternities, as some women 

could present too late to a doctor to have a legal termination. Any variation in late 

pregnancy diagnosis would then contribute to the variation in teenage conception 

outcomes. Prompt pregnancy testing may occur where teenage women believe they are 

better able to obtain confidential, trusted and reassuring advice, whether this is within 

the family or through service providers. 

For older teenage women a conception is more likely to end in a maternity. This is 

likely to be because, as compared to younger teenagers, such conceptions are more 

likely to be planned; also an older teenager may be more able to look after her child 

even if was unplanned, and for a teenager this is a more socially acceptable age of 

motherhood. Thus, under similar socio-economic conditions, a woman may opt to keep 

an unplanned pregnancy in her latter teenage years that she would not have kept in her 

earlier teenage years. 

As highlighted earlier, studies of pregnant teenagers have shown that the relationship 

the pregnant women have with the fathers of the unborn children is associated with the 

outcome of a conception. Those with planned and unplanned pregnancies who opt to 

continue to maternity are more likely to be married or cohabiting (Pearson et al. 1995). 

A partner's support has also been found to influence whether or not the pregnancy is 

continued (Henderson 1999; Tabberer et al. 2000). However, these factors would only 

contribute to the variation in teenage conception outcomes if there is geographic 

variation in the relationship status of teenage women. Overall, pregnancy decisions 

appear to be heavily influenced by the views, or likely reactions, of others including 

parents and peers as well as partners (Tabberer et al. 2000). 
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There is evidence that those living in deprived areas who experience an unplanned 

conception are more likely to continue their pregnancy to maternity because of their 

socio-economic circumstances. In focus groups conducted with school pupils from a 

variety of socio-economic backgrounds in the Lothian region of Scotland, it was found 

that the more deprived females were more likely to keep their child in the event of an 

unplanned pregnancy (Turner 1998). These opinions were related to their current 

situation and future aspirations. Specifically, having a child was not seen as a major 

inhibitor to their future life aspirations, plus they would not feel excluded by society as 

they knew other young mothers where they lived. This was despite none of the 

participants stating any desire for early motherhood, hi other research, young women 

from more affluent backgrounds believed that young motherhood would not be 

acceptable for them (Jewell et al. 2000). Thus, the lower opportunity costs of 

childbearing to those teenage women in deprived areas (as highlighted in Chapter 2) 

would also influence decisions whether to continue any unplanned conception to 

maternity. Similarly, higher opportunity costs of childbearing may influence more 

affluent aspiring teenage women to opt for a termination despite any reservations they 

may have on the matter (see below). Such opportunity costs may also vary with the age 

of the teenage woman. 

Research has found that those from 'poorer' backgrounds (Turner 1998; SEU 1999; 

Jewell et al. 2000; Tabberer et al. 2000) and those who are most vulnerable (Hughes 

1999) are the most likely to disapprove of terminations. In one deprived area anti-

abortion views were widespread and few teenagers knew someone who had terminated 

a pregnancy, whilst teenage motherhood was much more visible and acceptable 

(Tabberer et al. 2000). Therefore, community norms may play an important role in 

accounting for the variation in conception outcomes. As part of this study, women who 

had experienced a teenage pregnancy were interviewed. It was noted that, for those who 

terminated their pregnancy, knowing someone who had previously had an abortion or 

could offer impartial advice was important. 

In general, few teenage women see abortion as an acceptable option, rather it should be 

reserved for exceptional circumstances than as a matter of recourse (Harden and Ogden 

1999; Hughes 1999). Furthermore, interviews with teenage mothers have found that 
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those experiencing an unplanned pregnancy had not opted for a termination because 

they either did not approve of it or could not go through with it, rather than any 

inability to obtain a termination (Allen & Bourke-Dowling 1998). However, their 

opinions or decisions are likely to be influenced by others, including those in referral 

services. 

3.6 Summary 

This literature review has again found that deprivation is a key factor associated, this 

time, with the variation in teenage conception outcomes across Great Britain. Those 

living in more deprived areas are more likely to continue their pregnancy to maternity 

than those in more affluent areas. This is partly because some teenage women in 

deprived areas plan their pregnancies. It is also due to lower opportunity costs of 

childbearing, reflecting their poorer socio-economic circumstances and poor future 

aspirations. These factors also appear to explain why those with unplanned pregnancies 

in deprived areas are more likely to continue their pregnancy to maternity. Culturally, 

the number of existing teenage mothers also appears to make it more acceptable to be a 

teenage mother in deprived areas. Furthermore, teenage women in these areas are more 

likely to oppose terminating any unplanned pregnancies. 

There are wide variations in the access to termination services, particularly private 

provision and advisory services. However, based upon regional and national studies, 

there is no evidence that this is related to the variation in teenage conception outcomes. 

Indeed, those living in deprived areas, who tend to live nearer to termination services, 

are more likely not to terminate. This indicates the strength of deprivation as a predictor 

of teenage conception outcomes. However, the research evidence, regarding the 

variation in teenage conception outcomes and access to termination services, is limited 

by a lack of small area analyses and the need to account for other factors such as 

deprivation. Furthermore, variation in contraceptive access, use or use-effectiveness is 

likely to affect the variation in teenage conception outcomes. Where there is better 

provision or use there are likely to be fewer unplanned pregnancies and thus fewer 

terminations. 

Age is a key factor associated with teenage conception outcomes, but not necessarily 

their variation. Across the country, older teenage women are more likely to continue 
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their pregnancy to maternity. However, any effects of deprivation and access to services 

are likely to vary with the age of the teenager. Older teenage women are more likely to 

plan their pregnancies and be able to look after a child, but on the other hand they have 

more mobility, financial independence and fewer confidentiality concerns when 

accessing and purchasing termination services. Thus, at a local level, variation in 

deprivation and service access may contribute to variation in the distribution of teenage 

conception outcomes by age between different parts of the country. 

Whether or not the woman is in a 'stable' relationship will have a bearing on the 

outcome of her conception. However, it is not known how much this or other 

demographic factors, such as ethnicity, contribute to the variation in teenage conception 

outcomes. In general, the views, or likely reactions, of parents, fiiends and others in the 

local community are likely to influence decisions whether or not to continue with any 

pregnancy. 

There has also been little investigation of whether the factors that could be associated 

with the variation in teenage conception outcomes differ between urban and rural areas. 

The proportion of conceptions terminated appears to be highest in semi-urban areas, 

whilst the proportion of conceptions ending in a maternity is highest in urban areas, 

where conversely termination services are most accessible. Is this variation solely due 

to socio-economic differences and do the explanatory factors have the same effect in 

each area? Any analysis of this should account for the variation in the nature of 

deprivation within urban and rural areas. 

Overall, there has been little in-depth analysis of the variation in teenage conception 

outcomes. Studies tend to be based on correlation values obtained fi-om comparing 

large areas of aggregation. Few studies have examined the effect of deprivation and 

service access together, and how they may differ between urban and rural areas and the 

early and later teens. Furthermore, as with the teenage conception rates analysis 

{Chapter 2), the generic deprivation indicators that have been used in previous studies 

may not be the most appropriate measures to best account for the variation in specific 

health measures such as teenage conception outcomes. This is important when 

considering if any of the remaining variation is accounted for by other potential 

explanatory factors. 
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DATA AND METHODOLOGY 

4.1 Introduction 

Chapters 2 & 3 highlight the need for detailed analyses of the variation in teenage 

conception rates and outcomes. In particular, the need for consideration to be given to 

variation between small geographic areas, and for analyses that account for a range of 

factors, not just generic deprivation indices. Consequently, in this thesis, the variation 

in teenage conception rates and outcomes between Census wards in South and West 

England in 1993-96 are examined. A range of potential demographic, socio-economic 

and service provision factors for the observed variation are analysed. 

The analyses are also performed separately for urban and rural wards, as variation in 

access to, and supply of, family planning services is apparent within urban and rural 

areas. Also, the influence of socio-economic factors on teenage conception and whether 

these pregnancies are terminated are likely to vary between urban and rural areas (see 

Chapter! Section 2.3). This allows for different deprivation components to be 

accounted for to appropriately measure the relationship with deprivation in each area 

(see Section 4.4). Furthermore, it allows for the impact of each factor on the ward-level 

variation, in conception rates and outcomes, to be assessed within and between each 

area. An alternative approach would be to fit a model for the whole of South and West 

England and to consider urban-rural interactions. As the wards were split into three 

urban-rural categories {Section 4.5), this strategy could have led to a large number of 

terms in each model. However, the advantages of this approach are outlined later in this 

thesis {Chapter 8 Section 8.6). 

This chapter describes the data and methodology relating to the analysis of the variation 

in teenage conception rates {Chapter 5) and teenage conception outcomes {Chapter 6) 

in South and West England. It explains the issues involved when collating conception 

data, and discusses the methods chosen in this case. Then, the collection of areal socio-

economic and service provision data are detailed and how they are linked to the 
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individual data. Finally, the statistical modelling methodologies used in the analyses are 

discussed. 

4.2 Deriving Individual Conception and Outcome Data 

4.2.1 Data Sources 

In order to collate conception data, it is necessary to first collect conception outcome 

data (births, terminations, miscarriages etc.). Such data were collected primarily from 

National Health Service (NHS) inpatient hospital records, or, in the case of private 

terminations, from the British Pregnancy Advisory Service (BPAS). It was not 

possible to obtain individual conception data from the official National Statistics 

records for confidentiality reasons. Indeed, the hospital records were only obtained 

after approval was given by the relevant local research ethics committee. 

Computerised hospital inpatient data have one record for each patient episode. An 

episode represents an operative procedure on the patient and / or a diagnosis of their 

condition. The completeness of this data, and particularly diagnosis codes, is dependent 

upon each hospital's management priorities. Most have complete data, but will vary in 

their data quality (McKee 1993). However, assigning the exact procedure and diagnosis 

codes to each patient will not generally affect the identification of conception 

outcomes, as these are quite distinctive and are covered by a broad number of codes, 

any one of which is appropriate. One teenage conception study using hospital records 

data tested the coding of the computerised records against the case notes for a sample 

of 50 individuals. All but one were correctly classified as a maternity or a termination 

(Hippisley-Cox et al. 2000). 

When using hospital episode data it is important to understand that their consistency is 

known to vary over time. This can happen because of organisational change, new 

coding schemes, reviews of best practice within the medical community and year-

specific data quality problems (Department of Health 2001a). The hospital records will 

also not include data on home births. However, these constitute very few of the teenage 

births that occur in the region. In 1998 less than 1% of teenage births in England and 

Wales occurred somewhere other than an NHS hospital (Office for National Statistics 

(ONS) 2000). 
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Termination data were collected from BP AS as they were known to perform most 

private terminations to teenage residents of the South and West region, plus they also 

perform a number of terminations on behalf of the NHS. The final data set will thus not 

include terminations carried out by other private providers, for example, Marie Stopes. 

Correspondence with Marie Stopes International (1997) indicated that they performed 

very few terminations to teenage residents of the South and West region. During the 

study period there was only one clinic in the region, which opened in 1995 in Swindon. 

Another clinic is located on the periphery of the region in Guildford, Surrey. Only two 

teenagers had a termination at their Swindon clinic in 1996. No figures were available 

for the clinic in Guildford, but it is understood, fi-om Marie Stopes International, that 

the majority of patients attending the service are from the West Surrey area and very 

few come from the South & West region. A few private terminations are also likely to 

have been performed, to South & West residents, by Marie Stopes and other private 

providers in London. The overall completeness of the conception data collated is 

discussed in Section 4.2.7. 

Official conception statistics for England and Wales are compiled by National 

Statistics. These are not collated using hospital records, but from notifiable data on 

birth registrations and legal terminations performed under the Abortion Act. 

Meanwhile, Scottish conception statistics are compiled by the Information and 

Statistics Division (ISD) of the Common Services Agency for the National Health 

Service in Scotland. In this case both maternity and termination data are collated from 

hospital records. There are few private terminations performed on Scottish residents 

(ISD 2000). 

None of the data collection methods will obtain information on all conceptions as a 

large number of spontaneous abortions go undetected and unreported (Drife 1983). The 

use of NHS hospital records does allow data to be collected on other abortive 

outcomes, such as spontaneous abortions requiring hospital treatment and ectopic 

pregnancies. These will not be present in the National Statistics data. However, 

National Statistics will obtain information on home births and private terminations that 

are not contained in the hospital records. Thus this will lead to variation in the number 

of conceptions collated by the two methods. To summarise, the data collected for this 

thesis will vary from the National Statistics data, because it includes other abortive 

69 



outcomes and because it does not include home births and private terminations 

performed by organisations other than BP AS. 

4.2.2 Data Extraction 

The initial aim of this study was to analyse conception data for the period 1991-96. The 

starting point for this study was chosen because prior to 1991 computerised hospital 

records data were limited, the 1991 Census was used to provide a number of potential 

explanatory factors and 1991 was just prior to the publication of the Health of the 

Nation report (Department of Health 1992). At the time of the data collection, 1996 

was the latest year conception data could be calculated for. Thus, data on births and 

abortive outcomes for residents of the South and West region, performed by the 

National Health Service (NHS) between 1991 and 1997 were primarily obtained from 

hospital inpatient episode databases. These included episodes that occurred in hospitals 

outside the study region. The 1997 conception outcome data were required in order to 

identify conceptions that occurred in 1996. The data were collected for all women 

under the age of 21. This allows for the compilation of conceptions to women aged 20 

at outcome but 19 at conception. 

The data were extracted using condition diagnosis codes and / or operation procedure 

codes relating to conception outcomes. Specific details of the extractions are given in 

Appendix A, whilst details of the relevant conception outcome codes are given in 

Appendix B. The data had to be extracted from a number of sources. This was partly 

because the data were originally obtained for a series of research projects that covered 

different time periods and study areas. Furthermore, data were not available from only 

one source and so had to be collected from a number of organisations. 

The data extracted were dependent on the data available, and on the methods employed 

by the health organisation supplying the information. This is because, for 

confidentiality reasons, they extracted the data. Differences in the conception data 

collected were kept to a minimum through correspondence with the relevant person in 

each authority. Furthermore, on receipt the data were checked to verify that a suitable 

range of codes relating to pregnancy conditions and procedures were present. However, 

there is a small amount of variation between the Health Authorities and over time in the 

individual conception data collated. The overall completeness of this data is discussed 

in ^̂ .2.7. 
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A number of health authorities were not able to provide complete data for the time 

period of the study. In particular, North and East Devon Health Authority were not able 

to provide the NHS data required, because they considered that the data were too 

confidential to release. This was despite relevant ethical approval being obtained for 

this health authority. Meanwhile, the data supplied by Gloucestershire HA up to April 

1997 did not include hospital episodes that occurred in hospitals located outside the 

former South Western Regional Health Authority (RHA) (Gloucestershire, Avon, 

Somerset, Devon and Cornwall). Furthermore, South and West Devon HA could only 

provide records from April 1993, whilst data were not available for the part of North 

and Mid Hampshire HA that had been part of South West Surrey HA prior to April 

1993. This included the local authority area of Rushmoor and part of the local authority 

of Hart. 

BP AS provided data on all private terminations and those performed by them on behalf 

of the NHS. Specifically, data on terminations that were performed anywhere in Great 

Britain between January 1991 and June 1997 for residents aged under 21 of the South 

and West region were collected. 

4.2.3 Individual Data 

Data are not available for the residence of each woman at the time of her conception. 

Instead, the data collected includes the full postcode of the women at the time of her 

conception outcome. This is taken to be the women's postcode at the time of her 

conception. The overriding aim was to provide patient locators that were as accurate as 

possible to the true residence at time of conception. This is so that the ward 

characteristics that were later linked to the individuals are as accurate as possible. 

Consequently, for birth outcomes, wherever possible, inpatient antenatal records were 

also obtained. If these showed that the women's postcode was different when first 

admitted to hospital during pregnancy, to that at conception outcome, then this 

postcode has been used as better representing the postcode of residence at the time of 

conception. Such records are only of use if the data can be supplied with a unique 

patient identifier. This was possible for the data provided by Avon, Gloucestershire, 

Somerset and South & West Devon HAs. An analysis of the teenagers who were found 

to have moved during their pregnancy is presented in Chapter 5 Section 5.2.2. 
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There is thus variation between the heahh authorities in how residence at time of 

conception was derived. The antenatal record postcodes, having been collected closer 

to the time of conception, present less risk of migration during the intervening period to 

conception outcome. However, the postcodes collected at conception outcome are still 

likely to be an improvement on the official conception statistics provided by National 

Statistics. These use information from birth registration data occurring up to six weeks 

after a birth. 

The accuracy of the postcode information in the final dataset is reliant on the quality of 

the data supplied. It was not possible to verify this because addresses were not supplied 

for confidentiality reasons. Correspondence with data providers indicated that, in the 

case of the NHS data, the patient's address and postcode had been verified against 

those held by the Royal Mail. The latter matching of postcodes to Census wards 

{Section 4.2.4) also found very few incorrect postcodes. This adds weight to their 

reliability. Overall, 176 conceptions were omitted from the final data set because they 

could not be linked to a Census ward. Of the omitted data 38% were BPAS 

terminations, whereas BPAS terminations constituted 12% of the final data set. This 

indicates that the BPAS postcode data were of a poorer quality than the NHS data. 

However, very few conceptions were omitted in either case. 

The final data set required one case per conception. As some data contained more than 

one episode per conception, further preparation of the data were necessary. Firstly, 

NHS records which related to conception outcomes and not antenatal events were 

identified using the codes detailed in Appendix B. Then two separate methods were 

employed dependent upon whether a unique patient identifier was provided with the 

data. 

For records with a unique patient identifier, changes in postcodes for the same woman 

were identified. If a change in postcode occurred for records that related to the same 

pregnancy, then the postcode for the case that related to the conception outcome was 

altered to the earliest recorded postcode for that pregnancy. The cases that were not 

conception outcomes were then deleted. The data were then examined for possible 

duplicate occurrences of conception outcomes for the same patient. This can occur 

where the data have been entered twice or where the patient undergoes more than one 

operation at the time of outcome. These records were identified by searching for 
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episodes with the same patient identifier that were within 200 days of each other. 

Those which clearly referred to the same conception were deleted. 

For records that did not have a unique patient identifier, the antenatal records were 

immediately deleted. The data were then checked for duplicate records that related to 

the same conception outcome. As there was no patient identifier available, it was 

assumed that episodes with same postcode and woman's date of birth represented 

episodes involving the same woman. Duplicate records were then identified and 

eliminated as described in the previous paragraph. 

The final individual data set includes one case per conception. However, a woman may 

appear more than once if she has more than one conception during the time period of 

the study and whilst she is a teenager. In addition to the woman's postcode and 

pregnancy outcome, the other individual variables contained in the final database were 

the date of the conception outcome, the woman's date of birth and gestation length. 

Data on marital status and ethnicity were collected, but were missing in approximately 

40% and 60% of conceptions respectively. Consequently, they were not included in the 

final data set. 

4.2.4 Linking of Individual Data to Areal Data 

Socio-economic and demographic explanatory variables are not available or are highly 

incomplete for individual hospital or private termination records. Thus, in order to 

model the conceptions, areal data are required. Areal data at a low level of aggregation 

are needed to minimise any ecological fallacy (see Chapter 2 Section 2.3). However, 

there is also a need for sufficient numbers of conceptions to produce meaningful rates 

and to reflect social groupings that may influence community norms. For these reasons. 

Census wards are chosen as the unit of aggregation. In a few cases, for confidentiality 

reasons, the data were supplied with ward identifiers and not postcodes. Otherwise, 

each individual postcode record was linked to a Census ward using the directory of 

enumeration districts and postcodes produced by National Statistics (Office for 

Population Censuses and Surveys 1992; Martin 1992), held at Manchester Information 

& Associated Services (MIMAS). The directory was originally constructed from 

postcodes in use at the time of the 1991 Census and has been updated regularly for new 

postcodes and changes to existing ones. 
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It is not possible to exactly match postcodes to wards, as the boundaries of postcodes 

overlap with those of Census wards and their constituent enumeration districts. Instead, 

the matching process employed locates each postcode to the enumeration district (ED) 

within which the majority of the postcode lies. This is known as the psuedo-ED. The 

ward of residence is then determined from the ward within which the psuedo-ED lies. 

The degree of error in this matching process is likely to be small, as postcodes are 

generally smaller than wards, and are likely to geographically overlap with EDs in the 

same ward. 

In a few cases the postcodes given were incorrect or incomplete. Owing to this, 176 

conceptions were omitted from the final data set. However, for another 163 

conceptions, included in the final data set, only the postcode sector (e.g.SOlV 1) could 

be matched to a ward and not the full postcode. This was done allocating the modal 

ward for all the postcodes in that sector. As postcode sectors and Census wards are 

similar in size, there will be a greater margin for error in matching this type of 

incomplete postcode than for matching complete postcodes. However, these 

conceptions were included in the analysis in order to ensure as complete a data set as 

possible. 

4.2.5 Identifying Conception Outcomes 

For the NHS data it was necessary to determine the conception outcome from the 

diagnosis and operative codes. Appendix B details how this was done. Ten possible 

conception outcomes were coded: Birth, miscarriage, NHS termination, BP AS 

termination, ectopic pregnancy, hydatidiform mole, other abnormal products of 

conception, missed abortion, other abortion and unspecified abortion. 

In some cases more than one possible outcome was identified for each conception. 

These cases were examined in detail to identify the most likely outcome from the codes 

supplied. In most cases this occurred when there was a termination operation code. The 

conception outcome was then identified from the diagnosis code, which is more 

specific (e.g. incomplete miscarriage). 
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4.2.6 Estimating Conception Dates and Ages 

For the purposes of the analysis it was necessary to know the age of the women at 

conception and the date they conceived. This allowed the elimination from the data set 

of women aged 20 and over at conception, plus those conceptions that occurred outside 

the study period. The age at conception was calculated by first calculating the age at 

outcome from the woman's date of birth and the date of outcome. Then the gestation 

length was subtracted from the date of outcome. Gestation lengths are calculated from 

the start of the woman's last menstrual period prior to conception. However, 

conception occurs on average two weeks later (National Statistics 2000). Thus, two 

weeks were subtracted from the gestation lengths when calculating ages at, and dates 

of, conception. For the NHS hospital records the episode date was taken as the date of 

outcome. Where this wasn't available, the date the woman was admitted to hospital was 

used instead. 

Gestation lengths were generally provided with the BP AS data, but were often missing 

from NHS hospital records data. Missing gestation lengths were imputed from known 

distributions of gestation lengths for each conception outcome. For births, the 

distribution of gestation lengths for Scottish teenage mothers (ISD 1997a) was used as 

the data are not routinely collected in England. Gestation lengths are also not routinely 

collected for miscarriages. Instead gestation data were used from a combination of 

medical studies (Bongaarts and Potter 1983). For terminations and other abortive 

outcomes local routinely collected data were available. In this case National Statistics 

data on gestation lengths of teenage NHS terminations performed on former Wessex 

RHA residents in 1991-94 were used. The SPSS program (© SPSS Inc) used to impute 

gestation lengths is given in Appendix C. It generates random numbers, then uses the 

cumulative probability distribution of gestation lengths by conception outcome to 

assign gestation lengths to each conception. 

The need to impute gestation lengths in order to calculate conception figures is not 

uncommon. In official statistics for England and Wales all conceptions that result in a 

maternity are assumed to have a gestation length of 40 weeks, as no gestation 

information is collected on births. For terminations, however, the gestation length is 

generally provided in official notifications to the Department of Health (National 

Statistics 2000). For the study data, where necessary, it was decided to impute gestation 

lengths on the basis of relevant gestation length distributions rather than assign an 
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arbitrary value. This better represents the true pattern of gestation lengths. However, 

the gestation length distributions do not account for any variation by urban-rural 

residence or age. For example, rural and younger teenagers may have their terminations 

later due to issues of access and confidentiality fears when using services. As each age 

at conception and date of conception is later analysed as age in years and year of 

conception {Chapters 5 and 6), minor differences in gestation lengths are likely to have 

a limited impact on any findings. 

4.2.7 Completeness and Consistency of Conception Data 

Section 4.2.2 outlines the problems encountered in collecting the conception data. This 

led to a number of modifications to the final data set. Firstly, North and East Devon HA 

was omitted from the analysis as it was not possible to collect data for this health 

authority. Secondly, the time period of the study was reduced from 1991-96 to 1993-

96. This was because the NHS data were prone to inconsistency and omission in 1991 

(according to a number of data providers), and were missing altogether for South and 

West Devon in 1991 and 1992. Furthermore, this thesis is interested more in 

geographic variation than variation over time. Thirdly, the part of North and Mid 

Hampshire HA that was formerly part of South West Surrey HA was also dropped from 

the entire analysis due to missing data in 1993 & 1994 (see Table 4.1). Finally, 

conceptions occurring in Gloucestershire HA were analysed despite omissions. This 

was because comparisons with National Statistics data (Table 4.1) indicated that the 

missing conceptions, for outcomes occurring at providers outside the old South 

Western RHA up to 1995, did not represent a significant proportion of all conceptions 

in this health authority. 

Table 4.1 shows that, in general, the number of teenage conceptions collected for this 

thesis were about the same or greater than those identified by National Statistics. 

However, for a few authorities in certain years, fewer conceptions were obtained. Some 

key reasons for this are outlined in the last paragraph. Otherwise, the variation between 

the two sets of conception figures can be explained by a number of other reasons. 

These include, firstly, the different data sources, such as hospital records versus official 

notifications, from which the two data sets were compiled. This means that some 

conceptions included in one data set are missing from the other, or that the same 

conception can be assigned to a different health authority. Secondly, the variation in 

extraction methods and data availability and quality across the health authorities and 
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Table 4.1: Comparison of health authority teenage conception counts collected for 

this study and those compiled by National Statistics 

Health Authority 1993 1994 1995 1996 
Avon 
Conceptions collected 1439 1322 1300 1341 
National Statistics data 1329 1262 1229 1416 

Cornwall 
Conceptions collected 671 639 666 691 
National Statistics data 657 625 645 733 

Dorset 
Conceptions collected 809 823 860 824 
National Statistics data 793 794 842 872 

Gloucestershire 
Conceptions collected 704 690 646 883 
National Statistics data 712 725 764 899 

Isle of Wight 
Conceptions collected 209 170 183 194 
National Statistics data 193 154 196 199 

North and Mid Hampshire 
Conceptions collected 473 447 638 698 
National Statistics data 678 587 613 695 

Portsmouth and SE Hampshire 
Conceptions collected 873 857 872 1031 
National Statistics data 860 838 821 971 

Somerset 
Conceptions collected 652 627 648 679 
National Statistics data 612 600 638 664 

South and West Devon 
Conceptions collected 867 904 984 1041 
National Statistics data 925 895 946 966 

Southampton and SW 
Hampshire 
Conceptions collected 715 756 825 931 
National Statistics data 821 753 778 891 
Wiltshire 
Conceptions collected 804 716 876 920 
National Statistics data 881 890 885 924 

National Statistics data supplied via correspondence (2000) 

through the study period can lead to a difference in the number of conceptions 

recorded. Finally, the different methods of estimating conception dates and ages will 

also lead to slightly different numbers for each year. 
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It is impossible to exactly determine how complete the final data set is, because some 

conceptions are never reported (miscarriages). Furthermore, the National Statistics 

figures should not be considered as a 'gold standard' in terms of completeness, due to 

the different data sources and methodologies used. The main objective of the data 

collection process was to identify as many conceptions as possible. However, for the 

purposes of this thesis a key issue is the variation in the resulting data completeness by 

health authority, as the analysis aims to examine the geographic variation in conception 

rates and outcomes. 

The main concern regarding data consistency involves the variation in extraction 

methods and data availability or quality. This is limited and can be adequately 

accounted for by controlling for health authority and year of conception in the 

statistical models fitted to the data. This would account for most of the inconsistency as 

it was known to exist through the duration of the study and between the health 

authorities, rather than within the health authorities. The only exception is in the case of 

the missing conceptions for Gloucestershire HA, where data for wards on the fringes of 

the county, close to other RHAs, could be incomplete. Overall, the interpretation of any 

health authority findings Irom the models fitted in Chapters 5 and 6 needs to consider 

whether they are due to the variation in the data quality. 

4.3 Population Data 

Ward population estimates are required to convert the conception counts into 

conception rates. Age-specific ward population estimates for 1991 were obtained from 

the Estimating with Confidence (EWC) ward estimates (Simpson et al. 1997a) 

available from MIMAS. These population estimates adjust for the under enumeration 

that occurred in the 1991 Census. 

Estimating with Confidence ward counts are only available for five year age bands. To 

calculate under 18 and under 16 conception rates, single year population estimates are 

required. These were calculated by apportioning the EWC counts on the basis of the 

distribution of single year age counts obtained for the relevant ward in the Census of 

April 1991 from Local Base Statistics tables (Cole 1993). However, in April most 

students were not living at their term time address, whilst they were in June at the time 

of the EWC mid-year population estimates. Consequently, these students were added to 

the Census figures before they were used to apportion the EWC counts. However, data 
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are only available for students aged 16-19 years of both genders combined, whereas the 

population estimates are required for females only. Dividing the student adjustment by 

two gives a good approximation of the number of females where there are mixed 

gender education establishments. However, it is not possible to fully account for single-

sex boarding schools. Specific details of the methodology used to estimate 1991 female 

teenage mid-year ward populations by single years of age are given in Appendix D. 

Ward population estimates for 1993-96 were required for the purposes of the analysis. 

These were calculated using an adaptation of apportionment (Simpson et al. 1997b). 

Local and unitary authority population estimates for 1993-96 for female teenagers by 

single years of age were obtained from National Statistics. These were apportioned 

between the wards in each authority, using the 1991 age-ward specific population 

estimates, where; 

Population awy = Pop aly X (Pop ,̂ 1991 / Pop all99l) 

Where a=age; Mocal authority; w=ward; y=year 

Other methods employed by local authorities for projecting small area population data 

include the ratio change, additive change and cohort survival methods or performing a 

local census (Simpson et al. 1997b). The apportionment method was chosen because it 

was appropriate to use with the available data from National Statistics (population 

estimates for local authorities by single year of age). There was also a need to employ a 

method that was relatively straight-forward and not too time consuming given the large 

number of wards in the study area. Furthermore, owing to the different methods used 

by different local authorities, and given that the required detail (estimates for single 

years of age) were not always available, it was decided not to use existing local 

authority data. Thus, the same method is used for all wards in order to make the 

projections consistent for the analysis. 

Estimates of ward female populations by single year of age are based upon small 

numbers (less than 100 women) and are prone to error. However, the margin for error 

in the 1991 estimates is likely to be small as the calculations use Census information 

directly and as 1991 was the Census year. In general, errors in population estimates are 

greater for smaller populations and for time points furthest from the base year of the 
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projection (Newell 1988). In this case errors may be expected in rural wards more than 

urban wards, and population estimates for 1996 more than 1993. However, the errors 

are not expected to be biased above or below the true population figure. Consequently, 

this should have a limited effect on the analyses, because they analyse the data over a 

number of wards. 

4.4 Socio-Economic and Homogeneous Groups Data 

Chapters 2 and 3 have shown that the composition of the local population, in particular 

its socio-economic profile, should be considered when examining variation in teenage 

conception rates and outcomes. Such explanatory variables are not available at the 

individual level owing to the nature of the data set. Instead, a number of socio-

economic variables derived from standard deprivation indices, plus other key variables 

indicating the presence of homogeneously distinct groups were obtained from Small 

Area Statistics counts (Cole 1993) of 1991 ward level census data. The specific codes 

used to extract this data from MIMAS are given in Appendix E. 

Deprivation is commonly measured by indices that are created by combining indicators 

of an area's socio-economic conditions, for example unemployment and overcrowded 

households, or indicators of groups 'at-risk' of experiencing poor health outcomes 

because they tend to be deprived, for example lone pensioners. These indices are 

derived from Census data. The four most common of these indices are the Jarman 

(Jarman 1983), Carstairs (Carstairs & Morris 1989), Townsend (Townsend et al. 1988), 

and the Department of Environment (DoE) (Department of Environment 1995) indices. 

Each index produces a different range of values but all can be interpreted similarly. The 

more positive the value the more deprived is the ward, where zero represents average 

deprivation for England. The Townsend and Carstairs indices were specifically 

designed to measure material deprivation and its link with health. The DoE index was 

devised for use in urban policy, while the Jarman index strictly represents a measure of 

factors identified by general practitioners as affecting their workloads. Small Area 

Statistics data were extracted from MIMAS to calculate these four indices. The 

calculations and the components of each index are also detailed in Appendix E. 

This study examines the relationship between each of the above indices and teenage 

conception rates and outcomes in a ward. However, such generic deprivation indices 

may not be optimum for a specific health outcome such as teenage pregnancy, as they 
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were generally designed to assess overall variations in health and socio-economic 

conditions. This has been argued by Martin et al. (1998) in regard to acceptance onto 

renal replacement therapy treatment. In order to better examine the relationship 

between teenage pregnancy and deprivation, each of the standardised components of 

each of the above indices were fitted in each model. This allows the data to determine 

the appropriate weights for each of the indicators of deprivation (Davies et al. 1997). 

The deprivation components are standardised using the same approach as when 

calculating each index. A z-score approach is typically used to convert each value to a 

standard normal distribution with mean zero and a standard deviation of one. However, 

for the Department of Environment index a Chi-square method is used. Further details 

of this are given in Appendix E. One deprivation component is the proportion of one 

parent families in a ward. As this may to an extent reflect historic teenage pregnancy 

rates in a ward and indicate the extent to which teenage pregnancy is seen as a common 

occurrence, this was omitted from the analysis as an indicator of areal deprivation. 

Overall, 22 standardised deprivation indicators were tested in the analysis. 

The standard deprivation indices may also not adequately reflect rural deprivation 

(Martin et al. 2000). For example, car ownership, often used as a measure of socio-

economic status, is a necessity in rural areas and not a sign of affluence. Furthermore, 

affluence and deprivation may be more inter-mixed within rural areas (Countryside 

Agency 2000). Consequently, deprivation needs to be measured differently in rural 

areas. Thus, for this study it is considered an advantage to fit the deprivation 

components in each model, rather than the standard indices, to better account for any 

association with the variation in teenage conception rates and outcomes in rural areas. 

Other Small Area Statistics census ward measures representing homogeneously distinct 

groups that are analysed here include the percentage of residents who are armed forces 

personnel, higher education students or boarding school pupils. These were analysed as 

such groups tend to be concentrated in particular wards, and their sexual behaviour may 

differ to such an extent from that of the local population to affect ward conception rates 

and outcomes significantly. For example, the exploratory analysis revealed that ward 

teenage conception rates were relatively low in areas with high numbers of higher 

education students. The high correlation between deprivation and conception areas was 

reduced in areas where there are a large number of students. This is because students 
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tend to live in deprived areas but often are relatively advantaged and have greater 

knowledge of, and accessibility to, contraception than resident 'local' teenagers. 

There is evidence that teenage conception rates and outcomes could vary by ethnic 

group (see Chapters 2 & 3). Furthermore, as ethnic minority groups are more 

concentrated in some parts of the country than others, it is important to examine their 

impact when analysing variation. Consequently, indicators of non-white ethnic groups 

are included in the analyses from the Estimating Ethnic Group Populations (ETHPOP) 

figures at MIMAS (Simpson 1996). They adjust the 1991 Census ethnic group counts 

for non-response factors specific to age and sex using the EWC estimates. Thus, the 

general under enumeration in the 1991 Census is accounted for, but not any non-

response specific to ethnicity. For the purpose of this analysis, the percentage of female 

residents aged 10-19 in the ward who were South Asian or Afi-ican-Caribbean were 

calculated (see Appendix E). The age group 10-19 is used because ethnic population 

figures are only available in five-year age bands. 

4.5 Urban-rural Classification 

Section 4.4 highlights that generic deprivation indices may not adequately reflect rural 

deprivation as they are based upon measures more appropriate for assessing urban 

deprivation. Furthermore, accessibility to family planning services is also likely to 

differ between urban and mral areas, as services tend to be urban-based. Consequently, 

wards were assigned to urban and rural areas for separate analysis. 

To perform a separate urban-rural analysis the wards need to be classified as such. 

There are a number of different ways this could be done (see Figure 4.1). Martin et al. 

(2000) review such methods and specifically examine three measures of rurality for 

wards in the South & West of England: the ONS ward classification (a multivariate 

area classification), population density and nearest-neighbour. They find a large degree 

of disagreement between the measures in defining wards as rural. Overall, there is no 

unambiguous measure of rurality (Martin et al. 2000). Thus, areas classified as rural 

will depend upon which method is chosen. 

For the analysis in Chapter 5 & 6 the ONS ward classification (Wallace et al. 1995) 

was chosen to split the data set into urban and rural areas. This was because it was an 

'officially' available ward urban-rural classification, which is based upon a 
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combination of variables rather than one indicator, and it allows for rural-fringe areas 

to be accounted for as a separate group. This classification is derived using Census 

indicators to classify wards into 14 socio-economic and geographical groups, which are 

further sub-divided into 43 clusters. This was done by identifying the wards that were 

similar to each other across a range of Census indicators. These data were also obtained 

from MIMAS. The main disadvantage of the ONS area classification is that it is 

primarily a socio-economic, as opposed to geographic, classification (Bamett 2001). 

Figure 4.1: Measures used to describe urban and rural areas 

Settlement size 

An urban area, town, or village is defined on the basis of maximum and / or minimum 

population thresholds. 

Population density 

Number of people in the spatial unit divided by area of the unit. May be weighted by 

population. 

Nearest neighbour 

Algorithm to find mean and standard deviation of distances between postcode centroids 

in a given area. 

Accessibility 

Ease with which a facility can be accessed by a defined population. Generalised 

inaccessibility may be described as 'peripherality'. 

ONS land-use definition of urban 

Built-up areas. 

Multivariate area classification 

Selections of variables combined into factors that describe the nature of discreet areas. 

Super Profiles, Mosaic, Acorn, and ONS families are all such products. 

Source: Martin et al. (2000) 

As is common with urban-rural classifications, there are a number of wards where there 

is some doubt as to whether they are urban or rural. To account for this, three areas are 

analysed: urban, rural fringe and rural. Rural and rural-fringe wards were all those 

defined by the ONS classification as being in the 'Rural Areas' and 'Rural-Fringe' 

groups. It can be assumed that all other areas are urban (Bamett et al. 2000). 
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Figure 4.2: South and West ONS classification of wards (Original in colour) 

• Other Areas 
D Rural-Fringe 
I Prosperous Areas 
H Rural 



For this study, because the ONS area classification is primarily a socio-economic area 

classification (Bamett 2001), a slightly different method of designating urban and rural 

areas is proposed. The 'Prosperous Areas' group was added to the rural and rural-fringe 

groups after initial plotting of the data revealed that most wards in this group clearly lay 

outside urban areas (Figure 4.2). This issue is also highlighted by Martin et al. (2000). 

The location and mean population densities of wards in the three clusters of the 

'Prosperous Areas' group were examined. The clusters were then allocated to the rural 

and rural-hinge groups on the basis of which group they were similar to geographically 

and in terms of population density. The 'Affluent Villages' cluster was added to the 

'Rural' group, whilst the remaining two clusters (Concentrations of Affluence and 

Established Prosperity) were added to the 'Rural-Fringe' group. The final urban-rural 

classification is given in Figure 4.3 and is displayed in Figure 4.4. 

Figure 4.3 

Definition of urban and rural areas using the ONS classification of wards 

Urban Area Groups 
Deprived City Areas 

Deprived Industrial Areas 
Established Owner-Occupiers 

Industrial Areas 
Inner-city Estates 

Lower Status Owner-Occupiers 
Mature Populations 

Metropolitan Professional 
Middling Britain 

Suburbia 
Transient Populations 

Rural-Fringe Area Clusters 
Concentrations of Affluence 

Edge of Town 
Established Prosperity 

Industrial Margins 
Town & Country 

Rural Area Clusters 
Accessible Countryside 

Affluent Villages 
Agricultural Heartland 

Remote Coast & Country 
Unclassified Areas 
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Figure 4.4: South and West urban-rural ward classification (Original in colour) 

Urban 

D Rural Fringe 



4.6 Service Provision Data 

An objective of this thesis is to investigate, after considering the demographic and 

socio-economic factors that influence the demand for family planning services, whether 

any remaining geographic variation could be due to the supply of the family planning 

services. In Great Britain, contraception is primarily provided through General Practice 

(GP) surgeries or family planning clinics (see Chapter 2 Section 2.2). Information was 

collected on all GP surgeries, 'traditional' generic family planning clinics, family 

planning clinics that provide specific youth sessions, and young people's advice 

projects offering sexual health services in the area under study, and on its periphery. 

The last two service types were classified as youth-oriented clinics. 

The locations of, and distances to, all GP surgeries in the study area were collected 

fi-om registers held by the 12 Family Health Service Authorities in the region, for the 

purposes of another study in South & West England (Bamett 2001). The Ordnance 

Survey grid references of the postcodes of each surgery were identified. Straight-line 

distances were calculated between each postcode in every Census ward and its nearest 

surgery using the Arc/Info GIS software package and a Fortran program. The mean 

distance for each ward was calculated to obtain a representative measure of distance to 

a GP surgery for the entire ward population. 

The family planning and young people's clinic data were collected through 

correspondence with key personnel in the relevant health authorities, NHS Trusts and 

clinics. They were asked to provide information on their services (past and present) 

plus details of any others of which they were aware within their local area. The items of 

data collected included the full address and postcode of the clinic, its opening hours, 

when it was set up, and if relevant when it closed and when it started youth-specific 

sessions. The postcodes of all the clinics were matched to Ordnance Survey grid 

references using the directory of postcodes and enumeration districts detailed in Section 

It would have been too time consuming to calculate the distance to the nearest family 

planning clinic for every woman in the study. Instead, the distances between each 

Census ward and the nearest family planning clinic were calculated. In this case, to do 

this as accurately as possible, population-weighted ward centroids were calculated. 

This was done for each ward by obtaining the revised centroids (Ordnance Survey grid 
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reference) from MIMAS for the constituent enumeration districts (EDs) of the wards, 

plus the total ED populations (Estimating with Confidence Project, Simpson et al. 

1997a). As a ward is made up of a number of EDs, then the mean population weighted 

grid reference for the centre of each ward can be computed. Using the ward centroids 

the straight-line distance between each ward and each family planning clinic was 

calculated. Consequently, the nearest clinic and distance to it can be identified. 

Although people may not visit services by car or public transport there are generally 

physical barriers to accessing services in a straight line from A to B. The use of road 

travel times and distances overcomes this issue somewhat, though it is unable to 

account for those who use footpaths to go to a service and indeed whether an individual 

travels from somewhere else (e.g. school) other than their home. The road distance and 

travel time between each family planning / youth service and each population weighted 

ward centroid were calculated using the Autoroute route-finder software package 

(©Nextbase Ltd. 1987-94). This methodology enables the road travel time and distance 

to the nearest service or type of service to be identified for each ward. 

The road travel calculations were only performed for the family planning clinics and 

not GPs, as often the straight-line distance between a GP and a ward centroid was less 

than two kilometres. The Autoroute package generally cannot compute such short 

distances, typically those less than 1.5 kilometres. For family planning clinics, in these 

cases, the road travel distance was taken as the straight-line distance. A road travel time 

in minutes was calculated, that was proportionally equivalent to times for slightly 

longer distances (2-3 km) that could be calculated by the package, as the number of 

whole kilometres plus one minute. For example 1km = 2 minutes. 

In summary, the following sources of supply are considered in the analysis: the 

straight-line distance to the nearest GP clinic; the straight-line distance, road travel 

distance and road travel time to the nearest family planning clinic irrespective of 

whether or not it provided specific sexual health sessions for young people; and the 

straight-line distance, road travel distance and road travel time to the nearest youth-

oriented family planning service. This disaggregation of the family planning service 

types allows the examination of the impact of the recent expansion in young people's 

provision (see Chapter 1). The family planning measures also vary by year in the 

analysis to account for the opening of new clinics during the study period. 
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Finally, it is important to reflect family planning policy. Health authorities play a role 

in determining the nature and extent of contraceptive provision within their district. 

Thus the probability of conception, and subsequently conception outcome, is likely, net 

of all other factors, to vary by health authority. Furthermore, policies on termination 

services, including referral and purchasing procedures, can also vary by health 

authority. For example, whether the terminations are paid for by the NHS (Social 

Exclusion Unit 1999; Abortion Law Reform Association 1999). Hence health authority 

is included as a variable in the model. As stated in Section 4.2.7, the health authority is 

also important to include in order to account for variations in data quality and 

completeness. 

Private termination providers are not explicitly accounted for in the analysis as they 

have too few clinics in the study area for a meaningful analysis. The only major private 

provider of terminations in the area in the British Pregnancy Advisory Service (BPAS). 

They have a termination service in Bournemouth, Dorset, plus others around the 

country that residents of the South & West also use. Additionally, there were three 

BP AS consultation centres in operation in the study area during 1993-96. These were 

located in Basingstoke, Bath and Swindon. Marie Stopes had a termination centre in 

Swindon (set up in 1995), but few terminations to teenage women were performed 

there in 1995-96 (Marie Stopes International 1997). 

The distance measures to GPs and family planning clinics can also be used as 

indicators of termination referral services. However, they are more likely to be used to 

obtain contraception and, therefore, prevent unplanned pregnancies (See Chapter 3 

Section 3.4). In theory, wards nearer family planning services should have relatively 

more maternities than terminations if everything else was equal. 

4.7 Multilevel Modelling 

In order to analyse the data multilevel modelling techniques are employed because of 

the hierarchical nature of the data set. Specifically, the data includes individual, ward 

level and health authority level information. However, as there are few health 

authorities and it is of interest to examine the association of them with the conception 

rates and outcomes, health authorities are included as a covariate in the model rather 

than as a level of the model. For the conception rate models the women were split into 
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three age categories (13-15, 16-17 and 18-19 years). This was because official statistics 

indicate an increasing non-linear trend in conception rates with age. 

By properly accounting for the hierarchical data structure, multilevel models provide 

efficient estimates of the model parameters and correct standard errors. Such standard 

errors are generally greater in value than when using a standard Ordinary Least Squares 

(OLS) approach (Goldstein 1995, Chapter 1). As Goldstein points out an OLS approach 

could also be used with the wards fitted as dummy variables like the health authorities 

above. However, this would not be sensible where, as in this case, there are hundreds of 

wards in each model. Additionally, multilevel models allow for the partitioning of the 

residual error from fitting each model. This residual error, also known as the random 

variation, can be divided into the residual error for each level of the data set (Goldstein 

1995). Thus, it can be seen from fitting a succession of models how introducing or 

removing terms from the model affects the remaining unexplained variation between 

the wards. Furthermore, wards with particularly abnormal values even after controlling 

for a range of potential explanatory factors can be identified. 

The analysis firstly examines the variation in teenage conception rates in 1993-96 for 

each of the three urban-rural categories. All the variables previously mentioned in this 

chapter were tested in each of the models. A complete list is given in Appendix F. The 

results are presented in Chapter 5. For each census ward there are 12 observations 

reflecting conception counts for women aged 13-15, 16-17 and 18-19 in each of the 

four years of the study (1993-96). A Poisson model is appropriate to analyse such count 

data. This approach has been adopted by other researchers examining geographic 

variations in health outcomes (Boyle et al. 1996; Goldstein and Spiegelhalter 1996; 

Snijders & Bosker 1999). In this case, a Poisson distribution is assumed for the 

observed counts Yy with mean Nijly where Ny is the ward population and is the 

expected rate of conceptions in age-year group i in ward j. A log-linear Poisson model 

is fitted to constrain the predicted conception rates to be positive. This model can be 

written as: 

Yij = NijXjj + Gijx'ij 

wlieare == lojgefTSTij) 4- ct 4- + ILIj 
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The outcome variable in the model is the conception counts. However, it is the factors 

associated with conception rates that are of primary interest. In order to analyse this, 

the ward population term loge(Nij) is fixed as a known 'offset' to the model, a is a 

constant, whilst p is the vector of parameters corresponding to the vector of potential 

explanatory factors defined as Xy. The ward (level 2) residual term is defined as U, ~ 
2 * 

N(0,a u). The variable x ij is the square root of the expected counts NyXij to allow for 

Poisson distribution of the observed counts. Assuming the data is Poisson distributed 

the variance of the level 1 random part Sij is then constrained to one (Langford and Day 

2001). 

A second analysis, using multilevel logistic models, was then performed for the three 

urban-rural categories examining the factors associated with the variation in teenage 

conception outcomes. The results are presented in Chapter 6. The analysis examines 

whether each conception resulted in either a maternity or termination. Therefore, the 

response variable for the model is binary. A logistic model is the most appropriate to fit 

to binary outcome data as the model parameters can easily be interpreted as odds ratios. 

All other conception outcomes (e.g. miscarriage, ectopic pregnancy) were excluded as 

they are relatively few in number and are primarily biologically determined. These 

conceptions represented approximately 6% of the final data set. The multilevel logistic 

model is written as: 

Yij=7[ij + GijZij 

where: loge (Ttj/Cl- Ttij)) = a + + Uj 

Yij is the binary response (maternity or termination) for individual i in ward j. Yjj are 

assumed to be independent Bernoulli random variables with the probability of a 

maternity Try = Pr (Yij=l). Consequently, to correctly specify the binomial variation, Zy 

denotes the square root of the expected binomial variance of Tiy and the variance of the 

individual residual term Sy is constrained to be one. The outcome variable loge (7:ij/(l-

TXij)) fitted in the model is the loge odds of a maternity versus a termination. This 

constrains the probabilities of maternity predicted by the model to be between zero and 

one. The other terms in the model have the same definitions as for the Poisson model. 
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Both model equations present a random intercepts model. This means that, in this case, 

the association with each model parameter is fixed across all wards, only the overall 

level of conceptions or maternities (the intercept term) is allowed to vary by ward. The 

ward level variance then shows the degree of random variation between the intercept 

terms for each ward. The analysis also considers random coefficient models, where for 

certain parameters the association for each ward is also allowed to vary. Consequently, 

the ward level variance becomes complex and shows the random variation between the 

wards in the coefficients of each parameter (Goldstein 1995) 

With multilevel models such as these it is necessary to consider overdispersion and 

underdispersion (Goldstein 1995). This occurs when it is incorrect to assume that the 

level one variance between the age-year groups is Poisson or between individuals is 

binomial. In such a case the level one variance, which is constrained in the estimation 

process to equal one, would in reality be different to one. For all the models extra-

variation is tested by unconstraining the level one variance to identify if it is noticeably 

different from the value of one. A value significantly less than one would indicate that 

the data were underdispersed and a value greater than one overdispersed. 

The models are estimated using the MLwiN software package (Goldstein et al. 1998). 

An iterative generalised least squares (IGLS) method using second order penalised 

quasilikelihood is employed to determine estimates for the parameters in the model. 

This estimation method is typically used for non-linear multilevel models and in 

preference to first-order marginal quasilikelihood, because the latter method tends to 

underestimate parameter estimates and especially the random parameters, particularly 

when there are few level one units per level two unit (Goldstein & Rasbash 1996). 

The IGLS estimation method is known to produce biased estimates of the random 

parameters because it does not take into account the sampling variation of the fixed 

parameters (Goldstein 1995). This is more problematic for small sample sizes. Instead, 

unbiased estimates can be obtained by applying the restricted iterative generalised least 

squares (RIGLS) estimation method (Goldstein 1989). Consequently, the conception 

outcomes models were all estimated using this latter method. Here, the sample size per 

ward (level 2 unit) is based on the number of conceptions in a ward and not twelve age-

year specific counts (as for the conception rates models). The number of conceptions 

per ward are often very few, especially in mral-fiinge and rural wards. 
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CHAPTER 5 

FINDINGS FROM AN ANALYSIS OF THE VARIATION IN 

TTTEICNJUGIC (ZXZKPflĈ I&PTniOIV IRLAiTnCIS IlflSOIJ ITEI jSc TWTBISriT BPfCZLuAJSI) 

5.1 Introduction 

This chapter analyses the factors associated with the variation in teenage conception 

rates in urban, rural-fringe and rural areas of South and West England between 1993 

and 1996. Initially, the region and its pattern of teenage conception rates are described. 

Secondly, the variation within each urban-rural category is analysed using multilevel 

modelling techniques. Thirdly, the change in conception rates through the study period 

is examined. Finally, the urban model is refitted for each age category to compare 

whether the effects shown for urban areas are the same for all teenagers. The data and 

methodology used for the analyses in this chapter are presented in Chapter 4. The 

region referred to as 'South and West England' or the study area is as defined in 

Chapter 1 Section 1.3. However, all wards in North & East Devon HA and those wards 

in North & Mid Hampshire HA that were formerly part of SW Surrey HA were omitted 

due to incomplete data (Chapter 4 Section 4.2.7). 

An aim of the analysis is to examine whether the factors accounting for the variation 

differ between urban and rural areas. By definition, the rural-fringe areas are 

ambiguous to their urban-rural status, and are primarily included to more appropriately 

define the urban and rural areas. Consequently, results are presented for rural-fiinge 

areas, but the discussion of the analysis focuses upon the urban and rural areas. 

5.2 Descriptive Results 

5.2.1 Characteristics of the South and West Region 

In 1993 there were an estimated 233,308 teenage women living in 1305 wards in the 

study area. The size of this population changed little during the course of the study. 

Typically, wards in the South and West are more affluent, on average, than for the 

country as a whole. This is shown in Table 5.1 by the negative mean deprivation scores 

for all four generic deprivation indices. 
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Table 5.1: Deprivation scores for wards in South and West England. 

Index Mean Standard Deviation 

Carstairs -&26 &55 

Department of Environment 5.46 

Jarman -3J4 13.83 

Townsend -1.02 :142 

N=1305 

The teenage residents of the region are predominately of white ethnic origin. In 91% of 

wards less than 1% of the 10-19 year old population were of South Asian origin, whilst 

in 88% of wards, less than 1% of the 10-19 population were of African-Caribbean 

origin. The South Asian and African-Caribbean populations are thus concentrated in a 

few wards where they may contribute substantially to the size of the teenage 

population. For example, the highest percentage of a ward's 10-19 year old population 

that was South Asian or African-Caribbean was found to be 27% and 22% respectively. 

In the region studied there were 1323 General Practitioner (GP) surgeries and 201 

family planning clinics. The number of GP surgeries and generic family planning 

clinics remained virtually the same during the time period of the study. However, there 

was a large increase in youth-oriented family planning clinics, primarily in response to 

the Health of the Nation initiative (Department of Health 1992 — see Chapter 1 Section 

1.1). The number of youth-oriented clinics rose from 18 at the start of 1993 to 61 by the 

end of 1996. 

The majority of GP surgeries and most of the family planning services are located in 

urban wards. For the purposes of this analysis, 777 wards were defined as urban, 219 

wards as rural fringe and 309 wards as rural (see Chapter 4 Section 4.5). Table 5.2 

shows the percentage of the teenage population who live two kilometres or less 

(straight-line distance) from a GP surgery, family planning clinic and youth-oriented 

family planning clinic, in each of the urban-rural settings. The two kilometre catchment 

area was chosen as another study found that this was the median distance between a 

teenager's home and the youth-oriented service that they used (Stone & Ingham 1999). 

94 



Table 5.2: Population living within 2km of a family planning service* 

Service Urban Rural-fringe Rural 

GP 96.7 82.6 24.2 

Family planning clinic 1993 54.8 21.8 1.7 

Family planning clinic 1996 55.5 23.1 1.7 

Youth family planning 1993 13.6 1.2 0.0 

Youth family planning 1996 23.7 8.0 0.0 

* 2km or less straight-line distance; All figures are percentages 

Most teenagers (97%) in urban areas live within two kilometres of a GP surgery, 

whereas only 24% of teenagers living in rural areas do so. The limited access to family 

planning services in rural areas is also highlighted by the fact that only 2% of rural 

teenagers live within two kilometres of a family planning clinic and none live within 

two kilometres of a youth-oriented service. Between 1993 and 1996 approximately 

55% of urban teenagers lived within two kilometres of a family planning clinic. The 

rise in the number of youth-oriented services is illustrated by the increase in the 

percentage of urban teenagers living within two kilometres of such a service. Between 

1993 and 1996 this population rose from 14% to 24%. 

5.2.2 Changes of Address during Pregnancy 

Chapter 4 Section 4.2.3 and Appendix A explain that in the case of four health 

authorities (Avon, Gloucestershire, Somerset, South and West Devon) inpatient 

antenatal records were obtained. Consequently, instead of using the postcode at 

conception outcome, the woman's postcode at first admission to hospital during the 

pregnancy is used to represent her postcode at conception. This methodology does not, 

however, account for all women who may have moved during their pregnancy. Women 

whose first admission to hospital is at the time of their conception outcome could well 

have moved, but there will be no record of this in the data set. Also, as data for these 

health authorities were obtained individually from each health authority, anyone who 

moved to another health authority will not be detected. However, most people tend to 

move short distances (Office for Population Censuses and Surveys 1994) and thus the 

number falling into this category is likely to be insignificant. Finally, a change in 

postcode during the pregnancy may be forced by the Royal Mail for administrative 

reasons. Thus, a different postcode at first admission, compared with conception 

outcome, may refer to the same address. 
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There was a change in the woman's postcode during pregnancy for 516 of the teenage 

conceptions included in the final data set. This represented a small percentage of all 

teenage conceptions occurring in the relevant health authorities, ranging from 1.8% in 

South and West Devon HA to 4.5% in Somerset HA. Almost all of the conceptions 

(507) in this group resulted in a maternity. Overall, more women moved from rural or 

rural-fringe wards into urban wards during their pregnancy than vice-versa. Eighty-

eight percent of the first admission postcodes were in urban areas, whereas 92% of 

conception outcome postcodes were in urban areas. Owing to the movement between 

the urban-rural settings and as the majority of these conceptions are in urban wards, the 

following analysis considers all urban-rural settings combined. 

For each of the 516 conceptions, the postcode at first admission and at conception 

outcome were linked to Census wards. Ordnance Survey grid references and hence able 

to be allocated a deprivation score (see Chapter 4 for further details). In six cases there 

was no change in the grid reference between the first admission postcode and the 

conception outcome postcode. These cases are likely to be due to Royal Mail postcode 

changes. In 107 cases the women moved within the same ward and therefore there was 

no change in the deprivation score (Townsend index) attributed to them. Otherwise, 

there was a slight increase in the mean ward Townsend score, from first admission to 

conception outcome of 0.37 (standard deviation 3.31). This figure varied little between 

the health authorities. Given this small mean change in deprivation, it is likely that 

migration during pregnancy will have little effect on the findings for deprivation 

presented later in this chapter. A similar analysis of teenage mothers in Tayside, 

Scotland also found that they tended to move to similarly or slightly more deprived 

areas (Smith 1993). 

The mean distance that the women moved was relatively small at 3.5km (standard 

deviation 4.0km). The mean distance moved varied little between the health authorities, 

ranging fi-om 2.8km in Gloucestershire HA to 4.4km in Somerset HA. The maximum 

distance that any one woman moved was 26.3km, whereas most women (90%) moved 

within 8.5km of their previous address. However, there was no evidence that the 

women moved significantly nearer or further away Irom family planning services. 

Thus, any effect of migration on the service accessibility findings, presented later in 

this chapter, is likely to be limited. 
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Younger teenage women are likely to be less able to move home. Consequently, very 

few women aged under 16 at conception moved during their pregnancy (28 women). 

Thus, the findings for under 16's later in this chapter are unlikely to be affected by any 

migration during pregnancy. They moved, on average, to areas of similar levels of 

deprivation and a similar distance to that of older teenage women. 

5.2.3 Teenage Conception Rates 

The number of teenage conceptions found to have occurred to residents of the South 

and West region between 1993 and 1996 inclusive was 33,440. For 176 of these, due to 

poor postcode data, it was not possible to allocate the woman to a census ward. 

Consequently, these cases were eliminated from the analysis. They were evenly 

distributed throughout the South and West region, except for 64 conceptions that 

occurred in Portsmouth HA. These Portsmouth conceptions were predominately linked 

to the additional home births data received for this health authority. The final data set 

used for the analysis is therefore based upon 33,264 teenage conceptions. There were 

an additional 17 records where it was not possible to determine whether the conception 

occurred to a teenager during the study period or in the study area. These resulted from 

missing postcodes, dates of births and / or dates of outcome. 

The urban wards contained most of the teenage conceptions (28,455), whilst the rural 

fringe and rural wards contained 3,031 and 1,778 teenage conceptions respectively. A 

map of the geographic distribution of the ward teenage conception rates is presented in 

Figure 5.1. This highlights the extent of the variation between wards in the rates. In 

some wards the teenage conception rate is over 10 times greater than the rate in other 

wards. 

Conception rates for urban and rural areas in South and West England disaggregated by 

key factors potentially related to the variation between wards are displayed in Table 

5.3. It shows that, in general, teenage conception rates are twice as high in urban areas 

(56 per 1000 women aged 15-19) as opposed to rural areas (27 per 1000). Conception 

rates increase with age, particularly after age 16, the age of consent. In urban and rural-

fringe areas there was also a rise in the teenage conception rates over the time of the 

study. 
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Figure 5.1: South and West ward teenage conception rates 1993-96 

Rate per 1000 females aged 15-19 

• >= 100 
• 80 to 99 
• 60 to 79 
• 40 to 59 
• 20 to 39 
• 0 t o l 9 



Table 5.3 Teenage conception rates for South and West England 

Factor Urban Rural 
Fringe 

Rural 

Age 13-15 7.8 4.4 3.6 
16-17 50L6 321 223 
18-19 78.7 529 419 

Year 1993 55^1 333 2&9 
1994 53^ 314 2&7 
1995 56^ 3&0 2%7 
1996 60.6 3&4 2&6 

Deprivation* Low 28^ 2&7 222 
Below Average 35/1 35 j 273 
Average 44.6 393 284 
Above Average 54.0 46.4 3L5 
High 77^ 4&0 4^9 

Students 0% 56^ 4L1 2^7 
0 - 1 % 57.6 34J 27.7 
>=1%4 52L2 2L7 

Distance to <= 2 km 57.2 3&2 28^ 
GP practice > 2km 33.6 322 26.6 

Road distance <= 2km 64.5 -

to 2 - 5 km 64.6 -

youth FP 1993 > 5km 52.7 115 2&9 

Road distance <== 2km 66.3 — 

to 2 - 5 km 62.5 37.6 
youth FP 1996 > 5km 57.8 3&0 2&6 

Health Avon 52.6 2A0 210 
authority Cornwall 56.9 4&5 37/2 

Dorset 52/4 3&0 24.7 
Gloucestershire 55/4 37J 25^ 
Isle of Wight 6L2 4&9 3^2 
North & Mid Hampshire 44.5 20.2 26U2 
Portsmouth & SE Hampshire 6L6 5L5 7^7 
Somerset 60U6 3&4 24X) 
South & West Devon 62.6 27^ 32/7 
Southampton & SW Hampshire 5&6 3%6 
Wiltshire 57.6 424 24J 

All wards 56.4 35 j 27X) 

* Carstairs Index grouped to include an equal number of wards in each category for South & West 
England as a whole. 

FP Family Planning; GP General Practitioner 
Rates are per 1000 teenage women aged 15-19 per year. Rates in italics are based upon less than 100 
conceptions. 
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Teenage conception rates are much higher in more deprived wards, hi urban areas the 

most deprived wards have rates three times higher than the most affluent wards, 

compared to a two-fold difference in rural areas. Furthermore, as found elsewhere 

(McLeod 2001), wards in the same deprivation bands have higher rates in urban areas 

than rural areas. Thus, it appears that urban areas don't just have higher rates than rural 

areas because they are more deprived. However, such findings should be treated with 

caution, because the generic index (Carstairs) used to illustrate the relationship with 

deprivation in Table 5.3 may not adequately reflect rural deprivation (see Chapter 4 

Section 4.4). 

Teenage conception rates tend to be lower where there are more students in higher 

education. However, areal factors such as these are difficult to interpret without 

accounting for the evident strong relationship between high conception rates and 

deprivation. The findings for the distance to family planning services particularly 

illustrate this point. They show that teenage conception rates tend to be higher nearer to 

services, probably because many of them are located in more deprived wards. 

The health authority rates in each setting will also partly reflect the variation in their 

socio-economic composition, hi urban areas, the lowest teenage conception rates are to 

be found in North & Mid Hampshire HA (44.5 per 1000), whilst South & West Devon 

HA has the highest rate of 62.6 per 1000, a figure 40% higher than the rate in North & 

Mid Hampshire HA. Meanwhile, in rural wards, there is a marked difference in the 

pattern of health authorities with the lowest and highest rates of conception. Teenage 

conception rates vary from 15.7 per 1000 in Portsmouth and SE Hampshire HA, though 

this figure is based only a few conceptions, to 37.2 per 1000 in Cornwall HA. 

5.3 Urban Model 

For each of the urban-rural settings a sequential modelling process was adopted in 

order to examine the effect of the different types of factors (demographic, socio-

economic) on the variation in teenage conception rates. Firstly, age was fitted, followed 

by the year of conception. Then the deprivation components were added to the model. 

However, as a number of the deprivation indicators are highly correlated with each 

other, such indicators were tested separately, in turn, in a series of models using 

forward selection methods to improve the statistical validity of the results. The best 

combination of significant ward deprivation components was found from the set that 
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most reduced the remaining residual variation at the ward level. The next model tested 

the effect of the presence of students, boarding school pupils and armed service 

personnel. Finally the service provision factors were tested in the model. All 

interactions between the factors were then considered. 

The final results from the modelling of teenage conceptions in urban wards are given in 

Table 5.4. Only significant factors are included in the final model presented here and in 

the subsequent rural-fringe and rural models. These were determined on a 5% 

significance basis as to whether the parameter estimate ((3) was more than 1.96 times its 

standard error. The exponential of each parameter estimate can be interpreted as the 

relative risk of conception, either for the presence of a specific factor (categorical 

variable), or for a one-point increase in the value of the factor (continuous variable). 

The significance of the variation between the health authority estimates was tested 

using a simultaneous Wald test (Wald 1943) in ML Win. The women were split into 

three age categories for the purpose of the analysis (13-15 years, 16-17 & 18-19). This 

was because official statistics indicate an increasing non-linear trend in conception 

rates with age. 

The results firstly show, once all other significant factors have been accounted for, that 

the risk of conception increases with age. Those aged 18-19 were almost 10 times more 

likely to conceive during 1993-96 than those aged 13-15 years. The relative risk of 

conception also increases through this time period. The risk of conceiving in 1996 was 

14% higher than in 1993. This may be related to a pill scare that has been associated 

with an increase in teenage conception rates at the time (Wood et al. 1997). 

Four of the 22 standardised indicators of deprivation were highly associated with the 

conception rates. These were; the proportion unemployed in the ward, the proportion of 

under fives, the proportion of 17 year olds not in full-time education and the proportion 

of children living in 'unsuitable' accommodation. As there was no evidence of any 

interaction between the deprivation components, it can be assumed that their effect is 

additive. For example, an increase of one point in all four indicators of deprivation in 

urban wards would result in an increase of 71^4 in the risk of a conception. 
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Table 5.4: Urban teenage conceptions - Final model 

Factor ^ (SE) Estimated 
relative risk 

Constant -5.09 (0.038) 

Age: 13-15 &00 LOO 
16-17 1.87 (0.023) 6.50*** 
18-19 2.30 (0.022) p g^*** 

Year: 1993 0.00 LOO 
1994 -0.02 (0.017) 0.99 
1995 0.05 (0.017) 1.05** 
1996 0.13 (0.017) 1.14*** 

Unemployment^! 0.28 (0.023) 1.32*** 

17 year olds not in full-time education^f 0.11 (0.020) 1.11*** 

Under fives'^f 0.10 (0.012) 1.11*** 

Children living in 'unsuitable' accommodation^^ 0.05 (0.009) 1.05*** 

Loge (Female South Asians(%) +1) 0.09 (0.024) 1.09*** 

Loge (Boarding school pupils(%) +1) -0.31 (0.056) (173*** 

Loge (Students(%) +1) -0.29 (0.030) (175*** 

Health authority: 
Avon &00 LOO 
Southampton & SW Hampshire 0.06 (0.048) L06 
Cornwall 0.10(0.051) LIO 
Isle of Wight 0.14 (0.072) L14 
Portsmouth & SE Hampshire 0.14(0.046) 1.15** 
North & Mid Hampshire 0.15 (0.052) L16** 
South & West Devon 0.15 (0.048) L16** 
Dorset 0.18(0.044) L19*** 
Gloucestershire 0.18(0.048) L20*** 
Wiltshire 0.22 (0.044) 1.24*** 
Somerset 0.26 (0.049) L30*** 

* p<0.05; ** p<0.01; *** p<0.001; P = estimated coefficient; SE = Standard error 
t Relative risk represents a change of one in the value of the standardised indicator 
° DoE index component; Jarman index component; ^ Townsend index component 

Ward variance = 0.051 (SE=0.004) 

Wards containing proportionally more South Asian female residents (p<0.001) also saw 

significantly higher rates of teenage conceptions. On the other hand, those wards 

containing a higher percentage of higher education students or boarding school pupils 

show significantly reduced rates of conceptions. These findings highlight the 

importance of accounting for such homogeneously distinct groups whose sexual 

behaviour or fertility intentions may differ from other teenage residents of the wards 

where they predominate. However, in the case of the increasing risk for areas populated 

by South Asians, as the variable is a ward level rather than an individual level factor, 
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the results may also be an indicator of other area factors such as deprivation. 

Statistically, the distributions of the homogeneously distinct groups are also highly 

skewed. Most wards have a value less than 1%, whilst a few have much higher 

percentages (up to 27%). Exploratory analysis also revealed that any increasing or 

decreasing association with conception rates appeared to level off in the wards where 

the groups were most prevalent. Consequently, to reduce the influence of these extreme 

values and to model a more linear relationship with the conception rates, the data were 

transformed using natural logarithms. An arbitrary value of one was also added to each 

percentage to avoid calculating the natural log of zero, which is negative infinity. 

After accounting for socio-economic and demographic factors, significant differences 

remain between the health authorities in the relative risk of conception (Wald ^ = 47.3 

on lOdf; p<0.001). However, there is now a marked change in the order of the health 

authorities fi-om the lowest to the highest risk of conception (as compared with Table 

5.3 - Section 5.2.3). The health authority with the least risk of conception is now Avon 

HA, whereas previously it was North & Mid Hampshire HA. In seven other health 

authorities the relative risk of conceiving is significantly higher than in Avon HA. 

Teenage women in South & West Devon HA, which had the highest teenage 

conception rate, now have a similar risk of conception to those women in North & Mid 

Hampshire HA. The highest risk is now in Somerset HA where a woman is 30% more 

likely to conceive than in Avon HA. This constitutes a slight reduction in the 40% 

difference between the highest and lowest health authority rates, prior to accounting for 

other explanatory factors. The remaining health authority variation could be 

representative of local service policies or perhaps cultural differences and they are 

discussed further in Section 5.6. 

Table 5.3 indicated, prior to accounting for other factors, that teenage conception rates 

decrease at further distances fi-om any type of family planning service. This is 

attributed to the general placement of such services in areas of higher deprivation. The 

addition of distance to nearest GP surgery, family planning clinic and youth-oriented 

family planning clinic to the model also exhibited reduced rates of conceptions in areas 

that were further away from their nearest service. For example, there were significantly 

lower rates of teenage conceptions over 2km straight-line distance fi-om a GP surgery 

(as opposed to 2km and under), and at over 5km road distance from both any family 

planning service or a youth-oriented one (as opposed to 2km and under). These 
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findings, after accounting for deprivation, are counter-intuitive and are discussed 

further in Section 5.8. 

5.4 Rural Fringe Model 

The final results from the modelling of teenage conceptions in rural fringe wards are 

given in Table 5.5. The associations between the conception rates and the age and year 

indicators exhibited in the urban model are also found in the rural fringe wards. 

However, the increase in the rates during the study period is greater. In 1996 teenage 

women in rural fringe wards were 27% more likely to conceive than in 1993. 

Table 5.5: Rural fringe teenage conceptions — Final model 
Factor yg (SE) Estimated 

relative risk 
Constant -5.32 (0.163) -

Age: 13-15 &00 1.00 
16-17 1.99 (0.070) 7.28*** 
18-19 2.51 (0.068) 12.3*** 

Year; 1993 0.00 1.00 
1994 0.03 (0.053) L03 
1995 0.14 (0.053) IJ^** 
1996 0.24 (0.051) 1.27*** 

Non-car ownership'^f 0.60 (0.124) 1.81*** 

Unskilled^f 0.15 (0.037) L16*** 

Under fives^f 0.20 (0.042) 122*** 

Residents in households without basic amenities'^! 0.07 (0.021) 1.07*** 

Logs (Students(%) +1) -0.34 (0.090) (171*** 

Health Authority: 
South & West Devon 0.00 LOO 
North & Mid Hampshire 0.05 (0.176) L05 
Cornwall 0.14 (0.172) IJ^ 
Gloucestershire 0.18 (0.142) L19 
Avon 0.22 (0.150) L24 
Southampton & SW Hampshire 0.27 (0.159) L31 
Dorset 0.30 (0.152) L35 
Somerset 0.31 (0.144) L36* 
Wiltshire 0.38 (0.152) L46* 
Isle of Wight 0.43 (0.200) L54* 
Portsmouth & SE Hampshire 0.48 (0.198) L62* 

* p<0.05; ** p<0.01; *** p<0.001; ^ = estimated coefficient; SE = Standard error 

t Relative risk represents a change of one i 
^ Carstairs index component; DoE index 

Ward variance = 0.068 (SE=0.014) 

in the value of the standardised indicator 
component; ^ Jarman index component 
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Again, four indicators of socio-economic deprivation were significantly associated with 

the variation in rates. However, the combination of indicators found to be most 

associated were different from those found for urban wards. In this case, teenage 

conceptions were more likely to occur in wards with higher proportions of non-car 

ownership, unskilled people, children aged under five and residents in households 

lacking basic amenities. After accounting for these factors, wards with a higher 

percentage of students in higher education were associated with lower rates of teenage 

conceptions. 

Overall, there was weak evidence of any remaining variation between the health 

authorities in the relative risk of conception (Wald = 16.2 on lOdf; p<0.1). The 

health authority with the lowest risk of conception was South & West Devon HA. 

However, in four other health authorities the relative risk of conceiving was still 

significantly higher. The highest risk was in Portsmouth & SE Hampshire HA where a 

woman is 62% more likely to conceive than in South & West Devon HA. These 

findings are discussed further in Section 5.6. When access to the nearest GP surgery 

and nearest family planning service were added to the model no significant effects were 

found. 

5.5 Rural Model 

The final results from the modelling of teenage conceptions in rural wards are given in 

Table 5.6. The rural wards exhibit the typical increase in teenage conception rates by 

age. However, unlike in the urban and rural fringe areas, no significant association was 

found with the year of conception. Only two deprivation indicators were found to be 

associated with the variation in conception rates in rural wards. These were the 

proportion of 17 year olds not in full-time education and the proportion living in 

overcrowded housing. Wards with a presence of boarding school pupils were also 

found to have much lower rates. 

In contrast to the urban areas, after accounting for socio-economic and demographic 

factors, there was no overall significant difference between the health authorities in the 

relative risk of conception (Wald = 12.3 on lOdf; p<0.5). However, it is important to 

note that there is still variation between the urban and rural models in the health 

authorities with the highest and lowest relative risks. In the rural model, there remains a 

significantly higher risk of conceiving in rural wards of Cornwall HA (RR=1.31; 
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p<0.05) as opposed to Gloucestershire HA. This represents a reduction in the variation 

in rates, between these two health authorities, shown earlier in Table 5.3 (Section 

5.2.3). This confirms that socio-economic differences do partly explain the health 

authority variation in teenage conception rates. The remaining variation could be due to 

variation in service provision. However, when the straight-line distance to the nearest 

GP surgery was added to the model no significant effects were found. The findings are 

discussed further in Section 5.6. 

Table 5.6: Rural teenage conceptions - Final model 

Factor (SE) Estimated (SE) 
relative risk 

Constant -5.59 (0.128) " 

v\ge: 13-15 0.00 LOO 
16-17 1.85 (0.088) 6.34*** 
18-19 2.50 (0.085) 12.2*** 

Year: 1993 &00 LOO 
1994 0.02 (0.068) L02 
1995 0.09 (0.068) 1.10 
1996 0.06 (0.068) L06 

17 year olds not in full-time education^f 0.24 (0.071) 227*** 

Overcrowding^^ 0.17 (0.058) IJ^** 

Loge (Boarding school pupils(%) +1) -0.50 (0.091) 0.61*** 

Health Authority: 
Portsmouth & SE Hampshire -0.24 (0.271) 0.79 
Avon -0.04 (0.153) 0.97 
Gloucestershire (reference category) 0.00 1.00 
Wiltshire 0.01 (0.117) LOl 
North & Mid Hampshire 0.03 (0.127) L03 
Dorset 0.05 (0.132) 1.05 
Somerset 0.06 (0.115) L06 
Southampton & SW Hampshire 0.06 (0.194) L06 
South & West Devon 0.15 (0.151) IJ^ 
Cornwall 0.27 (0.112) L31* 
Isle of Wight 0.37 (0.398) L45 

* p<0.05; ** p<0.01; *** p<0.001; {5 = estimated coefficient SE = Standard error 
t Relative risk represents a change of one in the value of the standardised indicator 
° DoE index component; ^ Jarman index component 

Ward variance = 0.082 (SE=0.021) 
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5.6 Health Authority Findings 

This section discusses the health authority effects identified in the urban-rural models, 

and presents the findings fi-om fitting an interaction between the health authorities and 

the year of conception. This interaction is tested to identify any effects and to account 

for the variation by health authority over time in the data quality (see Section 4.2.7). As 

these interactions include 30 terms, then, on average, at least one term will be 

significant at the 5% level by chance. Consequently, it is of more interest to jointly test 

whether the interaction as a whole is significant. Thus a Wald test (Wald 1943) was 

employed to test the joint significance of all 30 terms. Furthermore, because of the 

large number of interaction terms, only those terms significant at the 1% level were 

considered important. 

The interaction was only found to be significant for the urban wards. Additionally, in 

all three urban-rural settings, adding the interaction term to the model had little effect 

on altering any of the other parameters in the model. Thus, the findings for the other 

factors presented in Tables 5.4 to 5.6 {Sections 5.3 to 5.5) remain the same after 

accounting for the completeness of the data set. 

The relationship between the health authority conception rates and year of conception 

in urban wards is displayed in Figure 5.2, whilst the relative risks are detailed in 

Appendix G Table G. 1. They show that the general increase in the risk of conceiving 

during the study period did not occur in Avon HA. In fact, the relative risk of 

conceiving was significantly lower in 1994-96 in Avon HA as compared to 1993. In all 

other health authorities, except the Isle of Wight HA, there was a significant increase in 

teenage conceptions by 1996 relative to the change in Avon HA. Otherwise, between 

the health authorities, there is some fluctuation in their relative risks during 1993 to 

1996, but no distinct pattern. 
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Original in Colour 

Figure 5.2: Health authority by year of conception interaction. 
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As demographic and socio-economic factors have been accounted for, any effects could 

be representative of local service policies or perhaps cultural differences. However, 

they will be related to an extent to the quality and completeness of the data collected. 

The conception data for Avon HA appears to be good relative to other health 

authorities, except for a possible deficit of conceptions in 1996, which could explain 

the significantly lower rates shown for Avon HA for this year (see Table 4.1 - Chapter 

4 Section 4.2.7). However, the differences shown between Avon HA and the other 

health authorities for 1996 also tend to occur in 1995. This suggests that the 

significantly lower rates for Avon HA are valid and not purely due to incomplete data. 

Overall, the limited variation in data quality is unlikely to fully account for the extent 

of the variation in the relative risks between the health authorities. For example, 

Gloucestershire HA is known to be deficient in data, but it has one of the highest 
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relative risks of conception in urban areas. This indicates that other factors are 

responsible for some of the remaining variation in teenage conception rates. 

A key factor accounting for the health authority variation shown in the models could be 

the variation in service provision. This was tested by correlating the health authority 

relative risks against the population living within 2km of each type of family planning 

service (Appendix H Table H.l). In urban wards, this percentage can vary quite 

dramatically, particularly for family planning and youth-oriented clinics. This may 

reflect the targeting of family planning services to perceived "at-risk" areas. However, 

there was some evidence, contrary to the urban model findings, that those with more 

provision have lower relative risks of teenage conception. Health authorities with better 

access to family planning clinics for 1996 in urban wards tended to have lower relative 

risks of conception (Spearman's p = -0.69; p=0.018). However, there is no evidence of 

any relationship with youth-oriented services. This may be because this analysis is 

based upon only a few health authorities, plus only a minority of teenagers live in areas 

accessible to youth-oriented services. For rural wards in Cornwall, there is also no 

evidence that the higher relative risk of conception is due to less GP provision 

(Appendix H Table H.l). 

Avon HA does not appear to have significantly better family planning provision than 

the other health authorities in the region. However, the number of female teenagers 

living within 2km of a GP surgery, family planning clinic or youth-oriented family 

planning clinic is consistently above the regional mean. This may contribute to the 

lower relative rates shown by the models for Avon HA. Additionally, Avon is one of 

two Health Authorities that has a Brook Advisory Centre, a privately funded sexual 

health service. In Avon HA the centre is located in Bristol, running 11 sessions per 

week, including one on a Saturday morning, and 44% of its clients are under 20 years 

of age (Avon Health Authority 1999). The service may impact more on teenage 

conceptions, as it is also attractive to older teenagers, whereas most youth-oriented 

services tend to attract younger teenagers (Stone & Ingham, 1999). It is also relatively 

easy for many teenagers to access this service, in terms of opening times and distance 

(41% of Avon's female teenage population live in Bristol). The other centre, located in 

Redruth, Cornwall, has a much smaller catchment population. 
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Another possible explanation for the health authority effects are socio-economic 

changes through the study period. The socio-economic measures were collected in the 

1991 Census and assumed to be constant over the time period of the study, as no 

appropriate data were available to measure change at the ward level. It is likely that 

poverty differentials between the health authorities remained broadly constant, as there 

are no major changes in relative socio-economic status noted over the study period. 

However, given deprivation is such a strong predictor of teenage conception, it is 

possible that small changes in the socio-economic conditions within certain health 

authorities could have influenced the findings. 

5.7 Unexplained Variation 

The key aim of this chapter is to understand what factors account for the variation in 

teenage conception rates across Census wards. An advantage of fitting multilevel 

models is that they allow for the examination of the effect of identified significant 

factors, in reducing the unexplained variation in ward teenage conception rates. This 

can be determined by analysing the change in the value of the estimated ward level 

variance ((7 ^u). This measures the amount of variation between the ward level residual 

error terms for each model The findings for the series of models fitted in each of the 

urban-rural settings are presented in Table 5.7. 

Firstly, adding the age and year of conception to each model has little effect on the 

estimated ward variation and only serves to increase it in some cases. Although these 

two variables are key significant factors, they are level 1 factors which contribute to 

explaining variation within wards rather than between them. This is because, between 

wards, there is little difference in the age structure of the female teenage population and 

this remains the same during the course of the study. 
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Table 5.7 

The effect of factors on the ward-level variation in teenage conception rates 

Factors included Urban Rural-fringe Rural 
in the model (7 "u (SE) O'^(SE) (T"u(SE) 
None 0.239 (0.015) 0.212 (0.030) 0.157 (0.028) 

Age + Year 0.222 (0.014) 0.229 (0.032) 0.184 (0.031) 

Age + Year 0.103 (0.007) 0.136 (0.022) 0.145 (0.027) 
+ Deprivation index* 

Age + Year 0.081 (0.006) 0.096 (0.018) 0.141 (0.027) 
+ Deprivation 
components 
Previous model 0.057 (0.005) 0.083 (0.016) 0.097 (0.023) 
+ Homogeneous groups 

Previous model 0.051 (0.004) 0.068 (0.014) 0.082 (0.021) 
+ Health Authority 

* In each setting, the deprivation index that most reduced the variation was the Carstairs (urban), Jarman 
(rural-fringe) and DoE (rural) 

( J \ Estimated ward variance 

The best combination of deprivation component measures reduces the unexplained 

ward variation in each case by a greater amount than any of the generic deprivation 

indices. This difference between the two approaches, as shown in the reduction of the 

ward variation, is greater in urban areas than rural areas. Furthermore, the deprivation 

components also account for a much larger reduction in the estimated unexplained 

ward variation in urban wards (64%) than in the rural wards (23%). This could be 

because deprivation in rural wards is not as adequately accounted for by the measures 

used. Alternatively, deprivation could be less important to explaining the variation in 

rural areas. For instance, decreased social opportunities to meet sexual partners (Ford 

and Bowie 1989) could reduce the effect of deprivation. 

The inclusion of homogeneously distinct groups is shown to be important as they 

reduce the remaining ward variance in all three settings. Finally, the addition of the 

health authorities to the model also slightly reduces the estimated unexplained ward 

variation in all three areas. Given that there only eleven health authorities, it is unlikely 

they would have a major impact on the ward variation. 

The factors included in the final models account for a large proportion of the overall 

ward variation in teenage conception rates, in relation to the null model that includes 

/ 
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none of the significant factors. They appear to better reduce the ward variance in urban 

areas as opposed to rural areas. However, in all settings the remaining estimated 

unexplained ward variation is highly statistically significant. Part of this remaining 

variation is due to overdispersion in all three of the models. For example, in the urban 

model unconstraining the level one variance gives a value of 1.12 (SE=0.017). This 

means that there is extra variation in the data beyond what would be expected from a 

Poisson distribution. As the level 1 variance is constrained to one, then this extra 

variation is included in the ward variance. Overdispersion can occur for a number of 

reasons. It firstly implies that the model is misspecified i.e. a Poisson model should not 

have been fitted. Secondly, it may be due to a missing level or important explanatory 

variable in the models (Goldstein 1995). Section 5.9.3 highlights that this may be the 

case here as age interactions are not included in the final models. Thirdly, it has been 

shown that even properly specified models exhibit overdispersion using the estimation 

procedure employed for these models (Yang 1997). 

5.8 Impact of Family Planning Services 

The appropriateness of the statistical models for analysing this data set depends upon 

the assumption that the explanatory factors are exogenous to teenage conception rates. 

However, the distance to service data, particularly for the specialised services, are 

related to the purposive placement of such services. Typically, clinics tend to be placed 

in deprived urban areas that also have high rates of teenage pregnancy. Thus, it may not 

be possible for the models to determine the true impact of such services (Angeles et al. 

1998). This may explain why the urban model finds that teenage conception rates are 

sometimes higher nearer to family planning services. 

Angeles et al. (1998) conclude that estimates of the effect of family planning services 

will be biased if all factors that both determine fertility and service placement are not 

accounted for. In the conception rates models the deprivation of the ward is accounted 

for, but there are likely to be other unobserved factors related to service location, such 

as infrastructure factors, the presence of other services and simply perceptions of high 

conception areas. Furthermore, the effect of deprivation may not fully be accounted for, 

as the relationship with deprivation may not be linear as is assumed. Table 5.3 {Section 

5.2 J ) indicates that there is a steep rise in conceptions in the most deprived urban 

wards. 
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An alternative method of examining the effect of family planning services would be to 

test whether the introduction of new services had an effect on conception rates or 

outcomes. This can be done by examining the change in conception rates over the study 

period between areas where services were set up and those where existing provision 

remained static. This has the advantage of removing any bias from the characteristics of 

the areas i.e. deprivation (Pitt et al. 1993). Examining the effect of the introduction of 

new services is reliant on changes in service provision occurring. In this study, the only 

major change in service provision regarded the introduction of a number of youth-

oriented family planning clinics. Thus, it is not possible to examine the effect of GP 

surgeries and generic family planning services by this method. 

As most specialist family planning services are located in urban wards, further analysis 

is restricted to these areas. Areas where youth-oriented clinics were established during 

the study period are compared with areas where they were not. In the latter areas it is 

assumed that there is 'no change' in the provision of youth-oriented services. However, 

changes to existing services may have occurred. Areas where services were established 

in 1993 were omitted because it was not possible to examine their impact fully. This 

was because they could have also had an effect on the baseline conception rate (1993). 

A variety of catchment areas were tested to define new clinic areas. The results are 

presented in Table 5.8. 

Table 5.8 

Change in teenage conception rates 1993-96 by youth-oriented service provision 

Catchment Area Provision Rate 1993 Rate 1996 Change (%) 

<=2km No Change 54.6 593 +&6 
New Clinic Areas 5&4 65J +15^ 

<=4km No Change 54^ 59.4 +9J 
New Clinic Areas 5&6 628 +11.1 

<—2mins No Change 54.6 593 +8J 
New Clinic Areas 5&5 65.2 +153 

<=4mins No Change 54.4 59J +&1 
New Clinic Areas 5&5 62/4 +10.4 

Catchment areas are defined by road travel times and distances 
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If anything, teenage conception rates increased more in the new clinic areas as opposed 

to those where there was no change in provision. However, none of the differences 

were statistically significant, implying that the new services had no effect on the local 

teenage conception rates. As few catchment areas overlapped, it is not appropriate to 

test the effect of the number of new services in a catchment area. 

The above analysis is still prone to bias due to the non-random placement of youth-

oriented services. For example, they may be set up in areas where it would be easier (or 

harder) to achieve a reduction in conception rates. Indeed, the placement and effect of 

such services would depend upon the existing family planning provision in an area. It is 

thus important to examine the factors determining placement to identify if these are 

correlated with a change in conception rates or outcomes, either up or down. 

Consequently, using the same factors as for the multilevel models, the characteristics of 

the wards close to new services were examined. The findings are presented in 

Appendix I Table 1.1. 

The key factors associated with areas where a new service was set up included the 

health authority, indicating variation in local policy; deprivation, as indicated by the 

number of lone pensioners in a ward and the number of people who had moved house 

in the 12 months prior to the 1991 Census; less armed forces personnel in the ward, 

reflecting the central location of such services, and whether the ward centroid was two 

minutes or under from an existing family planning clinic, reflecting that a number of 

new youth clinics were established in existing facilities. However, these factors only 

explain 17.3% of the total variation in new clinic placement. 

The reasons that this model doesn't account very well for the variation in new clinic 

placement can be explained using anecdotal evidence obtained from meetings with 

service providers. Broadly, clinics were not targeted at the most deprived wards and 

those with the highest rates due to the lack of such specific information available to 

them. Instead, youth-oriented services were generally distributed between major urban 

locations in each health authority. They were also centrally located because of the need 

to serve the wider community. However, specific placement is heavily dependent on 

logistical and financial factors in finding a suitable venue. This is why, unless there was 

a policy to the contrary, a number were set up in existing family planning clinics. 
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Consequently, it is difficult to find factors that are good predictors of the placement of 

youth-oriented clinics. 

Using the placement model, predicted probabilities were calculated for a youth-oriented 

service being set up within two minutes road travel time of a ward centroid. These were 

correlated against the change in teenage conception rates in the ward relative to the 

mean change in all wards (+9.5%). No correlation was found (Spearman's p = -0.02). 

However, given the model doesn't fit the data well, it is also important to examine any 

correlation with the residual values as these will contain the unobserved placement 

characteristics that are correlated with the new clinic areas (Diamond and Guilkey 

1997). Again no correlation was found (Spearman's p = 0.01). Thus, it can be 

concluded that areas where clinics were placed were likely to experience a similar 

change in conception rates to all other urban wards. Therefore, the earlier findings that 

the clinics had no effect within the study period are likely to be valid. 

5.9 Exploring the Variation by Age Group 

5.9.1 Age Group Models 

The final urban models were refitted separately for each of the three age categories. 

This enables the comparison of the importance of each of the factors in the final model 

at each age. In particular, whether the factors underlying variation in teenage 

conception rates differ between those aged under and over 16 years, the legal age of 

consent. This was also done because the final models presented for all teenagers and 

the literature review (Chapter 2) indicated that there were a number of potential age-

specific interactions. There were too few conceptions to women aged under 16 in rural 

areas for a similar comparison to be made across age groups in these areas. 

Table 5.9 displays findings from refitting the significant factors in urban areas for each 

of the three age groups. The health authority by year of conception interaction for each 

age group is given in Appendix G Tables G.2 to G.4. The results show that the original 

findings do differ across age categories. Firstly, the significant increase in conceptions 

in 1996 as opposed to 1993 appears to decrease as the women become older. A possible 

explanation for this relationship could be because younger women were more 

influenced by the publicity of the 1995 pill scare and / or were less able to access 

advice regarding it. 
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Table 5.9: Urban teenage conceptions - Age group models 

Factor 

Year: 1993 
1994 
1995 
1996 

Unemployment^f 

17 year olds not in 
full-time 
educationist 

Under fives^f 

Children living in 
'unsuitable' 
accommodation^t 

Loge 
(Female South 
Asians(%) +1) 

Logs 
(Boarding school 
pupils(%) +1) 

Loge 
(Students(%) +1) 

Health Authority: 
Avon 
Southampton & 
SW Hampshire 
Cornwall 
Isle of Wight 
Portsmouth & SE 
Hampshire 
North & Mid 
Hampshire 
South & West 
Devon 
Dorset 
Gloucestershire 
Wiltshire 
Somerset 

13-15 

1.00 
0.96(0.86-1.09) 
1.06 (0.94-1.19) 
1.22'" (1.09-1.36) 

1.30'" (1.18-1.43) 

1.25"' (1.15-1.36) 

1.08" (1.03-1.14) 

1.01 (0.98-1.05) 

1.10(1.00-1.21) 

0.67" (0.49-0.90) 

0.94 (0.82-1.07) 

LOO 
0.86 (0.71-1.04) 

0.85 (0.68-1.07) 
0.94(0.66-1.32) 
1.07 (0.89-1.28) 

1.08 (0.86-1.35) 

1.13(0.94-1.37) 

0.99 (0.82-1.20) 
1.08 (0.88-1.31) 
1.06 (0.88-1.28) 
1.25* (1.01-1.53) 

1647 
LOO 
1.00(0.94-1.06) 
1.05 (0.99-1.11) 
1.17"'(1.10-1.23) 

1.31'" (1.23-1.40) 

1.12'" (1.06-1.18) 

1.13'" (1.10-1.17) 

1.07'" (1.05-1.10) 

1.15'" (1.08-1.22) 

0.54*" (0.46-0.63) 

0.95 (0.88-1.04) 

LOO 
1.06 (0.92-1.21) 

1.16' (1.00-1.33) 
1.23' (1.00-1.50) 
1.26'" (1.12-1.43) 

1.23" (1.07-1.43) 

1.20" (1.06-1.37) 

1.27 (1.12-1.43) 
1.31'" (1.15-1.50) 
1.35'" (1.20-1.53) 
1.50'" (1.31-1.72) 

18-19 

LOO 
0.99(0.94-1.03) 
1.06' (1.01-1.11) 
1.13'" (1.08-1.18) 

1.32'" (1.26-1.39) 

1.07" (1.03-1.12) 

1.09'" (1.06-1.12) 

1.05'" (1.03-1.07) 

1.05 (1.00-1.11) 

0.90(0.79-1.03) 

0.66'" (0.62-0.71) 

LOO 
1.09(0.98-1.21) 

1.11 (0.99-1.24) 
1.12(0.94-1.32) 
1.10(0.99-1.22) 

1.12(0.99-1.26) 

1.14' (1.03-1.27) 

1.18 (1.07-1.30) 
1.17" (1.11-1.30) 
1.22'" (1.10-1.35) 
1.20" (1.07-1.34) 

* p<0.05; ** p<0.01; *** p<0.001; Figures are estimated relative risks and 95% confidence intervals 
t Relative risk represents a change of one in the value of the standardised indicator 
® DoE index component;' Jarman index component; ^ Townsend index component 

13-15 years: Constant= -5.1; Ward variance = 0.058 (SE= 0.017) 
16-17 years: Constant^ -3.4 ; Ward variance = 0.074 (SE- 0.008) 
18-19 years: Constant^ -2.7 ; Ward variance = 0.053 (SE= 0.006) 
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The significance of some of the deprivation indicators varies by age group. In 

particular, the presence of 17 year olds not in full-time education is more important for 

those aged under 16. Areas with fewer teenagers staying on in further education may 

reduce the future aspirations of younger females. Limited future aspirations may in turn 

increase risk-taking, such as risky sexual behaviour amongst this group. Wellings et al. 

(2001) found that poor educational attainment was significantly associated with less use 

of contraception at first intercourse. In regard to the other deprivation measures, the 

children living in unsuitable accommodation factor is only significant for women aged 

16-19. It is not clear what this might indicate. However, all these indicators are only 

proxies for individual socio-economic deprivation and, therefore, any direct 

interpretation is restricted. Overall, they indicate that deprivation acts differently in 

contributing to conceptions above and below age 16. 

The presence of homogeneous groups are only significantly associated with the 

conception rates for certain age groups. Not surprisingly, the significance of higher 

education students and boarding school pupils is related to the age groups their 

institutions represent. A greater proportion of South Asian women in a ward are only 

related to significantly higher conception rates for 16-17 year olds. This may be 

because of cultural factors, such as early age at marriage and early childbirth within 

marriage for some South Asian communities (Social Exclusion Unit 1999). 

5.9.2 Health Authority Findings 

Once socio-economic and demographic factors have been accounted for, the relative 

risk of conception by health authority varies across the age groups, particularly between 

the under 16s and those 16+. This may indicate differences in health authority policies, 

or use of services by age. For the 13-15 year olds the general distribution of increasing 

relative risks by health authority, found for all teenagers, is not repeated. This is except 

for the significantly higher rates (RR=1.25) in Somerset HA as compared to Avon HA. 

Overall, there is weak evidence of variation between the effects for each health 

authority, with Cornwall HA having the lowest relative risk of conception (Wald = 

17.9 on lOdf; p<0.1). There is also no significant health authority by year of conception 

interaction for this age group. This may be explained by the limited number of under 16 

conceptions for each health authority in each year leading to larger standard errors for 

the parameter estimates. 
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The same pattern of relative risks by health authorities for all teenagers occurs for both 

the 16-17 and 18-19 year olds. However, there is greater variation in the relative risks 

for the 16-17 year olds (Wald = 52,7 on lOdf; p<0.001) than the 18-19 year olds 

(Wald = 23.5 on lOdf; p<0.01). This may indicate a greater effect of service 

provision and / or cultural factors on this age group. Indeed, there is a higher negative 

correlation between the relative risks for 16-17 year olds and better access to family 

planning clinics in 1996 (Spearman's p = -0.72; p=0.013) than for the other two age 

categories. The health authority by year of conception interaction is much stronger for 

the 18-19 year olds. This tends to indicate that these interactions and the health 

authority findings are less likely to be due to variation in data completeness, as it does 

not vary by age. 

5.9.3 Unexplained Variation 

Table 5.10 displays the effect of including the factors in the models on the ward level 

variance for each age group. The deprivation indicators still have a large impact on 

reducing the estimated unexplained variation in all three age groups. Thus, although 

deprivation may act differently in its association with the level of conception rates by 

age, it is just as important for explaining the ward variation in under 16 rates as 18-19 

rates. The reduction in the unexplained ward variation in conception rates for the 

presence of homogeneously distinct groups is greater for older age groups. This implies 

that the presence of students is more important for explaining the variation in 18-19 

year old conception rates, than are the presence of South Asians and boarding school 

pupils for under 18 conception rates. 

The effect of introducing health authority into the models reduces the variation between 

the wards a little more, but less so for the 18-19 year olds than the other two groups. 

This may indicate that service provision, the use of services and health authority 

policies have a greater impact on the variation in under 18 conception rates. The 

remaining unexplained ward variation is significant in all three models. However, none 

of the models showed significant evidence of overdispersion. The unconstrained level 

one variance is now closer to one in all three cases. For example, for 13-15 year olds 

the level one variance now has a value of 0.99 (SE=0.03). This indicates that the 

overdispersion present in earlier models is due to the age interactions that were not 

included (see Section 5.7). 
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Table 5.10: The effect of factors on the ward-level variation 

in teenage conception rates by age group 

Factors included in the model 13-15 
(7^(SE) 

16 17 
(7 (SE) 

18-19 
cr^^SE) 

None 0.274 (0.033) 0.295 (0.021) 0.211 (0.015) 

Year 0.274 (0.033) 0.295 (0.021) 0.212 (0.015) 

Year + Deprivation 
components 

0.073 (0.019) 0.105 (0.010) 0.099 (0.009) 

Previous model 
+ Homogeneous groups 

0.069 (0.018) 0.087 (0.009) 0.057 (0.006) 

Previous model 
+ Health authority 

0.058 (0.017) 0.074 (0.008) 0.053 (0.006) 

(J u Estimated ward variance 

5.9.4 Impact of Family Planning Services 

In Section 5.8 it was found that there was no evidence that areas near to where youth-

oriented clinics were established had any change in teenage conception rates different 

to those areas where there was no change in provision, hi this section the change in 

conception rates in these two types of area are examined by age at conception. The 

findings are presented in Appendix J Tables J.l to J.3. They show that under 16 

conception rates increased less, but not significantly so, in new clinic areas. For 

example, for urban wards within 2km road distance of a newly established youth-

oriented clinic, there was a 5% increase in under 16 conception rates. In the wards 

where there was no change in provision there was a 24% increase in the corresponding 

under 16 conception rate. 

Contrary to the findings for under 16's, there is a significant increase in 16-17 

conception rates in the new clinic areas (Appendix J Table J.2) compared to areas 

where there was no change in youth provision. This could be due to some unknown 

effect of the services leading to a delaying of rather than prevention of pregnancy. 

However, this doesn't account for the magnitude of the increase in conception rates for 

16-17 year olds. It is unclear what other factors there might be that occurred or acted 

differently in these areas during the course of the study, except perhaps the impact of 

the 1995 pill scare. Finally, no major differences were found in the change in 18-19 

conception rates between 'new clinic' and 'no change' wards. 
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The significantly greater increase in 16-17 rates in new clinic areas may differ 

according to the characteristics of the services that were set up. However, there are too 

few conceptions in these areas to disaggregate the analysis by health authority. The few 

clinics that were open for more than one session per week did show smaller increases in 

16-17 conception rates. This indicates that the increase in rates for this age group is 

unlikely to be directly because of service related factors. Wards within 2km road 

distance of a new service with more than one youth session per week experienced a 

25% increase in rates, compared to a 60% increase in wards near to those only open 

once a week. 

5.10 Discussion 

The modelling results confirm that the risk of conception increases with age and varies 

by year of conception. The effects differ by area type and age at conception. The 

increase in teenage conception rates in 1995 and 1996 relative to 1993 does not occur 

in the rural wards. Conception rates also increased more in 1996 for women aged under 

16. However, both age at, and year of, conception account for little of the variation in 

conception rates between wards at all teenage ages. 

Socio-economic deprivation is strongly associated with both the level and variation in 

conception rates across all ages and area types. However, it accounts for more of the 

variation in urban as opposed to rural wards. This is possibly because the deprivation 

components used in the analysis do not account adequately for deprivation in rural 

wards (Martin et al. 2000), leading to less variation in the deprivation measures in rural 

wards (see Table 5.3 Section 5.2.3). However, other factors could be more important 

relative to deprivation in rural areas, or socio-cultural influences from living in a rural 

area may mitigate the impact of deprivation by limiting opportunities for sex and 

encouraging the use of contraception if available. These influences include restricted 

social opportunities (Ford & Bowie 1989), less anonymity from living in more closely-

knit communities, and that teenage pregnancy is a less common and thereby less 

accepted phenomenon. In regard to the last point, living amongst other teenage mothers 

has been found to influence decisions regarding whether to continue a pregnancy to 

maternity (Turner 1998; Tabberer et al. 2000). 

The variation in deprivation components that are significant in each model indicates 

that deprivation acts differently in its association with the level of conception rates in 
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each type of area and for each age group. It also emphasises why it was important to fit 

the components rather than the generic indices to best explain the variation in each 

area. Table 5.7 {Section 5.7) clearly shows that the combination of deprivation 

components better explain the ward variation than any of the standard indices. 

Homogeneously distinct groups present in specific wards can explain some of the 

variation observed, and are therefore important to consider when examining teenage 

conception rates. Their impact in each model is dependent upon their overall variation 

across the study area and how different their behaviour is to the rest of the population. 

In certain areas and age groups, the presence of students or boarding school pupils is 

associated with reduced rates, whilst the presence of South Asians is associated with 

increased rates. None of the models showed evidence of any significant variation in 

conception rates in wards with higher African-Caribbean or armed services 

populations. 

Conception rates differ by health authority after accounting for demographic and socio-

economic factors. This may reflect variation in policies; service provision, particularly 

that of specialist family planning services; and possibly local sex education and culture 

by health authority. These factors are also reflected in the variation in health authority 

effects between the urban-rural wards and the age groups. There may be deliberate 

differences in policies and provision between age groups and urban-rural settings, or 

they may be unintentionally biased, for instance towards urban areas. Adding health 

authority to the models also accounts for some of the variation in rates between wards. 

There is a significant interaction between health authority and year of conception in 

urban wards and particularly for older teenagers. A partial explanation for the 

interactions could be the differences in the completeness of the conception data. Also, 

that changes in provision and policy over time can influence conception rates. In 

particular it may reflect how health authorities and providers within them dealt with the 

1995 pill scare. Overall, accounting for the health authority by year of conception 

interaction has no effect on the findings in any of the models. 

Contrary to the health authority findings, there is no evidence fi-om the models that 

access to contraceptive services reduces teenage conception rates. It is suggested that 

this is because of the endogeneous placement of family planning services within health 
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authorities in areas of higher conception rates. Further analysis of areas where new 

youth-oriented services were established indicates that they may affect local conception 

rates. This relationship varies by age, with an increase in 16-17 conception rates seen in 

the new clinic areas. Only under 16 conception rates show any evidence that access to 

youth-oriented services may potentially reduce rates. 

Pitt et al. (1993) note that estimates of service effects free from area bias can be 

obtained by analysing how changes in service provision affect the local population. 

They emphasise the need to have comprehensive details of local service provision plus 

socio-economic and environmental factors. The analysis presented in this chapter is 

limited in this respect. It does account for changes in population size during the study 

period, but all other socio-demographic variables are considered to remain static during 

the course of the study, because they are derived from 1991 Census data. However, 

over a four year period, as is the case in this study, major changes in socio-

demographic characteristics are unlikely in most wards. Thus, in the urban areas, 

changes in areal socio-economic and demographic factors are likely to be similar, on 

average, between the new clinic areas and those with no change in provision. 

A disadvantage of examining the effect of new services on the change in rates is that it 

can only consider the effect of new services and not existing ones. In this study there 

was little change in GP and generic family planning provision during the study period. 

An alternate method for analysing service effectiveness with cross-sectional data is to 

account for service placement through simultaneous equation modelling of the 

determinants of placement and conception rates (Diamond and Guilkey 1997; Angeles 

et al. 1998). This would be done through substituting findings from the placement 

model into the conception rates model. This allows for placement to be accounted for, 

and the effect of the correlated unobserved placement characteristics to be eliminated. 

Clearly, such methodology could be used for examining any effect of GP practices and 

generic family planning clinics. However, the methodology relies on being able to 

predict placement well (Diamond and Guilkey 1997). Thus, it would not be suitable to 

use with the existing information on youth-oriented clinics. This methodology was also 

not employed because it is likely that more information would be required in order to 

model the placement of any services than was collected for this study. Also, given that 

some services have been in place for many years, it may not be possible to obtain 

enough information to suitably model the placement of such services. 
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In this analysis the health authority relative risks, after accounting for other significant 

factors, were examined against access to different types of family planning provision in 

each health authority. The findings suggest, at the health authority level, that greater 

access to family planning clinics is associated with lower rates of conception. A similar 

association was also found by Allaby (1995). However, access itself is only one aspect 

of family planning provision. Indeed, it is not surprising that there was no significant 

relationship between the health authority relative risks and access to GP surgeries, 

because the wide proliferation of GP surgeries in urban areas is likely to limit any 

relationship through their mere presence. It is thus important to also consider the 

characteristics of family planning services. Other research has found reduced rates of 

teenage conceptions for GP surgeries with young or female doctors (Hippesley-Cox et 

al. 2000). However, more information is needed on how these services are located and 

the nature of the service provided in order to investigate this issue fully. 

Except for the age and urban-rural effects, there was no evidence of any significant 

interactions or random coefficients. The factors accounted for in the models have 

helped to account for the majority of the variation in ward conception rates, though the 

models appear to fit the data better in urban wards than rural wards. However, 

significant unexplained variation remains in all the models. This is partly accounted for 

in the urban-rural models by overdispersion. Other reasons for the remaining 

unexplained ward variation include factors such as pockets of deprived individuals 

within wards, that are not reflected in the ward deprivation measures; variation in 

access and deprivation within geographically large rural wards; local culture and the 

presence of other homogeneously distinct groups who have sexual and / or pregnancy 

behaviours that vary fi-om that of the general teenage population. Access to services is 

likely to be more complex than the measures used in the analysis imply, and this may 

account for some of the unexplained variation. For instance, how the individual teenage 

women travel to clinics, such as the mode of transport used or whether they would 

attend via a visit to school / college or the town centre. Additionally, as indicated 

earlier, the characteristics of the services provided may also be important. Finally, the 

amount and nature of sex education that the teenagers received could not be considered 

using these data. 
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To gain understanding of the precise nature of the remaining unexplained ward 

variation, the ward level residuals from the final models can be examined. The residual 

value for each ward determines whether, given the factors accounted for by the models, 

it has more or less conceptions than would be expected. The wards with the highest 

residual values from fitting similar models are detailed in Clements et al. (2000). These 

can be used to identify further locally specific factors that may account for the 

remaining unexplained variation. This is an area for fiirther in-depth qualitative 

research. In this case, the residuals from these models were shared with local health 

authority and provider representatives who gave a range of possible explanations for 

them. Some areas with higher rates were attributed to certain housing estates creating 

pockets of deprivation within wards and the limited nature of sex education at certain 

schools. Areas with lower rates were associated with a better overall provision of 

family planning, including the extent of outreach services. 
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CHAPTER 6 

THE VARIATION IN 
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6.1 Introduction 

Chapter 5 has presented resuhs from an analysis of the variation in teenage conception 

rates across South and West England. The purpose of this chapter is to identify the 

factors that are associated with the variation in the percentage of maternities and 

terminations that result from teenage conceptions, amongst wards in South and West 

England. All other outcomes were discarded for this part of the analysis as they are 

mainly biologically determined and are relatively few in number. A discussion of 

evidence from other literature of the factors that may account for the variation in 

teenage conception outcomes was given in Chapter 3. 

Owing to differences in deprivation and service provision, urban, rural-fringe and rural 

wards are analysed separately. The change in conception outcomes through the study 

period is also examined. Finally, the urban models are refitted for each age category to 

compare whether the effects of the factors in the final model are the same across all 

teenagers. A detailed discussion of the data and methods used was given in Chapter 4. 

A description of the characteristics of the study population was given in Chapter 5 

Section 5.2.1, and the effects of women moving address during pregnancy were 

analysed in Section 5.2.2. 

6.2 Teenage Conception Outcomes 

Of the 33,264 teenage conceptions analysed in the previous chapter, 31,291 were 

included for the analysis of conception outcomes. Of these 19,208 (61.4%) were births 

and 12,083 terminations. Proportionally, more maternities occur in urban areas 

compared with rural areas. There were 16,812 births (62.9%) and 9,919 terminations in 

urban wards, 1,552 births (54.2%) and 1,313 terminations in rural-fringe wards and 844 

births (49.8%) and 851 terminations in rural wards. 
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Table 6.1 presents the percentage of teenage conceptions that resulted in a maternity for 

urban and rural areas. They are disaggregated by key factors potentially related to the 

variation in teenage conception outcomes. As shown by official statistics (for example 

National Statistics 2001), the percentage of conceptions resulting in a maternity 

increases with the age of the teenager. However, no major change in the distribution of 

conception outcomes occurred during the course of the study. 

The findings indicate, consistent with other literature (Smith 1993), that socio-

economic deprivation is a key factor for predicting that a conception outcome will be a 

maternity. In the most deprived urban wards 69% of teenage conceptions will end in a 

maternity, as opposed to 47% in the most affluent urban wards. A broadly similar 

variation is also shown in rural wards. This indicates that the greater percentage of 

maternities seen in urban areas is due to the higher average deprivation levels relative 

to rural areas. Research in Scotland has also confirmed this (McLeod 2001). 

As with teenage conception rates {Chapter 5 Section 5.2.3), the relationship between 

teenage conception outcomes and other factors is often misleading to interpret without 

accounting for deprivation. In particular, conceptions to women living nearer to family 

planning services appear more likely to end in a maternity than for those women who 

live further away. However, such services are typically located in more deprived wards, 

where the percentage of maternities is already greater. 

For urban wards, as compared with their teenage conception rates, there is less 

variation between most of the health authorities in the percentage of conceptions that 

lead to a maternity. This percentage varies from 62% to 65% in most health authorities. 

However, there are some exceptions. The Isle of Wight HA has the highest percentage 

of conceptions leading to a maternity (67%), whilst this percentage is much lower in 

Dorset HA (53%). As for the teenage conception rates, in rural wards, the pattern of 

health authorities with the highest and lowest percentage of maternity outcomes is 

different to that in urban wards. There is also greater variation. The percentage of 

conceptions leading to a maternity typically varies 6om 40% to 50%, whilst maternities 

are much more likely in Cornwall HA (64%) than anywhere else. 

126 



Table 6.1: Teenage conceptions leading to a maternity in South and West England 

Factor Urban Rural 
Fringe 

Rural 

Age 13-15 45.2 3&2 35 j 
16-17 61.1 5ao 44.6 
18-19 66.8 5&5 55^ 

Year 1993 62.9 55 j 4&5 
1994 61.6 514 5L6 
1995 64.3 53 j 46.9 
1996 62.7 54^ 51.1 

Deprivation* Low 46.5 425 419 
Below average 52.0 553 463 
Average 53.4 534 5&1 
Above average 6L2 5&3 615 
High 69.3 7A4 JIO 

Students 0% 64.7 5%5 5&2 
0-1^6 63^ 533 493 
>= 1% 60.3 425 J jJ 

Distance to < 2 km 63^ 54/4 52^ 
GP practice >= 2km 53.4 52.8 4&0 

Road distance <2km 65.9 — 

to 2 — 5 km 65/4 -

youth FP 1993 >= 5km 6L9 54.9 4&5 

Road distance < 2km 64.5 
to 2 - 5 km 62.2 
youth FP 1996 >= 5km 62.0 54.5 5&8 

Health Avon 63.5 49.1 419 
authority Cornwall 65.6 675 63.9 

Dorset 53.3 44.0 4&6 
Gloucestershire 6Z1 57^ 454 
Isle of Wight 67.0 63 j J&O 
North & Mid Hampshire 59/4 44.6 47.4 
Portsmouth & SE Hampshire 63.8 4&1 
Somerset 64.3 5&4 46.9 
South & West Devon 65.5 5L9 
Southampton & SW Hampshire 64.4 512 
Wiltshire 64.2 603 44.7 

All wards 62.9 54.2 49^ 

* Carstairs Index grouped to include an equal number of wards in each category for South & West 
England as a whole 

FP Family Planning; GP General Practitioner 
Figures are percentages, those in italics are based upon less than 100 conceptions 
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6.3 Urban Model 

For each of the urban-rural settings a similar sequential modelling process was adopted 

as applied to the teenage conception rate models (see Chapter 5 Section 5.3). Firstly, 

age at and year of conception were fitted. Then the deprivation components were added 

to the model, and the effect of a number of homogeneously distinct groups were tested. 

Finally the service provision factors were added to the model. The final results from the 

modelling of teenage conception outcomes in urban wards are given in Table 6.2. In 

this case, the exponential of each parameter estimate can be interpreted as an odds 

ratio. For this model, this is the odds of a maternity, either in the presence of a specific 

factor (categorical variable) relative to the reference category, or for a one-point 

increase in the value of the factor (continuous variable). Thus an odds ratio greater than 

one indicates more maternities relative to the reference category. The significance of 

the variation between the health authority estimates was again tested using a 

simultaneous Wald test. 

The model findings firstly confirm that conceptions are more likely to result in a 

maternity as opposed to a termination as the age of the teenager increases. Women aged 

18-19 were two and a half times more likely to continue their pregnancy to a maternity 

than those aged 13-15 (Odds Ratio (OR)=2.62). There was little difference in outcomes 

through the period of the study, except for a slightly greater odds of maternity in 1995 

relative to 1993. 

Deprivation is confirmed to also be an important predictor of conception outcomes in 

urban areas. Wards with high numbers of 17 year olds not in full-time education and 

children in low earning households have a greater odds of maternity. As there was no 

evidence of any interaction between the deprivation components, it can be assumed that 

their effect is additive. Thus, by adding and exponentiating the parameter estimates, an 

increase of one point in both indicators of deprivation would result in an increase of 

46% in the odds of a maternity. The presence of homogeneously distinct groups is 

again shown to be important when considering small area variations. Wards with 

greater numbers of higher education students were found to have lower odds of 

maternities (OR=0.81). This suggests that students would be more likely to seek a 

termination, probably because having a child at this age would be restrictive to their 

studies and future aspirations. 
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Table 6.2: Urban teenage conceptions outcomes - Final model 

Factor (SE) Estimated 
Odds Ratio 

Constant -0.57 (0.074) -

Age: 13-15 0.00 1.00 
16-17 0.69 (0.048) 1.99*** 
18-19 0.96 (0.047) 2.62*** 

Year: 1993 0.00 1.00 
1994 -0.03 (0.038) 0.97 
1995 0.07 (0.038) 1.07 
1996 0.01 (0.037) 1.01 

Children in low earning households^f 0.15 (0.015) 1.16*** 

17 year olds not in full-time education 0.23 (0.031) 1.25*** 

Loge (Students(%) +1) -0.21 (0.041) 0.81*** 

Health authority: 
Dorset 0.00 1.00 
Avon 0.27 (0.071) 1.30*** 
Southampton & SW Hampshire 0.30 (0.083) 1.35*** 
Gloucestershire 0.30 (0.085) 1.36*** 
Portsmouth & SE Hampshire 0.32 (0.080) 1.38*** 
North & Mid Hampshire 0.35 (0.091) 1.41*** 
South & West Devon 0.38 (0.079) 1.45*** 
Wiltshire 0.38 (0.080) 1.46*** 
Somerset 0.40 (0.086) 1.49*** 
Cornwall 0.46 (0.083) 1.58*** 
Isle of Wight 0.51 (0.123) 1.66*** 

* p<0.05; **p<0.01; ***p<0.001; P = estimated coefficient SE = Standard error 
t Odds ratio represents a change of one in the value of the standardised indicator 
° DoE index component 

Ward variance = 0.088 (SE=0.012) 

After accounting for socio-economic and demographic factors, significant differences 

remain between the health authorities in teenage conception outcomes (Wald = 46.8 

on lOdf; p<0.001). The health authority with the lowest odds of maternity is Dorset 

HA. In all other health authorities conceptions were significantly more likely to end in 

a maternity compared to Dorset HA. The odds of maternity were greatest in the Isle of 

Wight HA (OR=1.66). There is some change in the order of the health authorities from 

the lowest to the highest odds of maternity (as compared with Table 6.1 - Section 6.2). 

In particular, women in North & Mid Hampshire HA now have a similar odds of 

maternity to most other health authorities. However, after accounting for other 
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explanatory factors, the variation between the health authorities is broadly the same. 

These findings are discussed further in Section 6.6. 

Section 6.2.2 indicates that the percentage of teenage conception outcomes that result in 

a maternity decrease where there is less access to any family planning service. This is 

attributed to the general placement of such services in areas of higher deprivation, but 

in theory this should also occur if services are effective in preventing unplanned 

pregnancies (see Chapter 3). The addition of distance to nearest GP surgery, family 

planning clinic and youth-oriented family planning clinic to the model also indicated 

that there were more conceptions ending in a termination in areas that were further 

away from each type of service. However, only one finding was statistically significant. 

There were significantly more conceptions ending in a termination in wards 2-5km 

from any family planning clinic (as opposed to those 2km and under) (OR=0.87; 

p<0.01). 

Chapter 5 noted that the access to service estimates could be biased, in the case of the 

teenage conception rates models, because the endogenous placement of services is not 

fully accounted for in the models. The same problem equally applies for the teenage 

conception outcome models and the placement of services in areas where there are 

more maternity outcomes. Thus, the above findings could be misleading and so they are 

not presented in Table 6.2, but are discussed further in Section 6.8. 

6.4 Rural Fringe Model 

The final results from the modelling of teenage conception outcomes in rural fringe 

wards are given in Table 6.3. As for the urban wards, a greater odds of the outcome 

being a maternity is found for older ages. No significant difference in teenage 

conception outcomes was found throughout the period of the study. A significantly 

greater odds of maternity was found in more deprived rural fringe wards as measured 

by two deprivation components. These indicators were the amount of non-car 

ownership and number of children aged under five years in the ward. Teenage 

conception outcomes did not differ according to the presence of any of the 

homogeneous groups tested. 
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Table 6.3: Rural fringe teenage conceptions outcomes - Final model 

Factor yg (SE) Estimated 
Odds Ratio 

Constant 0.78 (0.399) -

Age; 13-15 0.00 1.00 
16-17 0.44 (0.149) L55** 
18-19 0.82 (0.145) 2.27*** 

Year: 1993 0.00 LOO 
1994 -0.07 (0.114) 0.93 
1995 -0.08 (0.112) &92 
1996 -0.01 (0.109) 0.99 

Non-car ownership 0.67 (0.155) L96*** 

Under fives 0.32 (0.072) 1.38*** 

Health authority; 
North & Mid Hampshire -0.01 (0.259) &97 
Dorset (reference cat.) 0.00 LOO 
Portsmouth & SE Hampshire 0.00 (0.262) LOO 
Gloucestershire 0.23 (0.184) L26 
South & West Devon 0.24 (0.264) L27 
Avon 0.28 (0.191) 1J# 
Southampton & SW Hampshire 0.39 (0.212) L48 
Somerset 0.46 (0.184) 1.58* 
Wiltshire 0.46 (0.206) L59* 
Isle of Wight 0.55 (0.296) L73 
Cornwall 0.85 (0.248) 2.34*** 

* p<0.05; ** p<0.01; *** p<0.001; j3 = estimated coefficient SE = Standard error 
t Odds ratio represents a change of one in the value of the standardised indicator 
^ DoE index component; ^ Jarman index component 

Ward variance = 0.094 (SE=0.038) 

After accounting for socio-economic and demographic factors, variation remains 

between the health authorities in teenage conception outcomes (Wald = 20.3 on 

lOdf; p<0.05). The health authority with the lowest odds of maternity is North & Mid 

Hampshire HA. However, the health authority with the next lowest odds ratio, Dorset 

HA, was used as the reference category as there were too few conceptions in rural-

fringe wards in North & Mid Hampshire. In three health authorities conceptions were 

significantly more likely to end in a maternity compared to Dorset HA. The greatest 

odds of maternity were in Cornwall HA, where the odds are more than twice that in 

Dorset HA (OR=2.34). When distance to the nearest GP surgery and nearest family 

planning service were added to the model no significant effects were found. 
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6.5 Rural Model 

The final results from the modelling of teenage conception outcomes in rural wards are 

given in Table 6.4. They show, as in the other two areas, that after accounting for all 

other factors the odds of the outcome being a maternity increases with age. Also, the 

odds of a maternity fluctuates by year of conception, but not significantly. A greater 

odds of a maternity in deprived areas is this time best explained by high levels of non-

car ownership and unemployment in a ward. As there was no evidence of an 

interaction between the deprivation components, an increase of one point in both 

indicators of deprivation would result in an increase of 212% in the odds of a 

maternity. This is much higher than the corresponding 46% increase in urban wards, 

and it indicates that conception outcomes are more sensitive to relative changes in 

deprivation in rural areas. However, it is likely to be partly explained by the different 

deprivation components used in each model and whether they are measuring relative 

deprivation similarly in rural areas as in urban areas. 

After accounting for socio-economic and demographic factors, variation was apparent 

between the health authorities in teenage conception outcomes. There is a significantly 

greater odds of a maternity in Cornwall HA (OR=2.19) as opposed to the reference 

category (South & West Devon HA). However, there are a fewer number of 

conceptions in each health authority in this analysis. Consequently, the overall variation 

between the health authority odds ratios was not statistically significant (Wald = 10.1 

on lOdf; p<0.5). Furthermore, there were only a few changes in the ranking of the 

health authorities by the odds of a maternity, as compared to Table 6.1 {Section 6.2). 

This indicates that the variations in demographic and socio-economic factors do not 

contribute greatly to the health authority variation in teenage conception outcomes. The 

remaining variation could be accounted for by the variation in termination referral 

services. However, when distance to the nearest GP surgery and nearest family 

planning service were added to the model no significant effects were found. The health 

authority findings are discussed further in Section 6.6 and the impact of family 

planning services in Section 6.8. 

132 



Table 6.4: Rural teenage conceptions outcomes — Final model 

Factor yg (SE) Estimated 
Odds Ratios 

Constant -0.37 (0.396) -

Age: 13-15 0.00 LOO 
16-17 0.43 (0.193) L53* 
18-19 0.88 (0.186) 2.41*** 

Year: 1993 &00 LOO 
1994 0.17 (0.145) IJ^ 
1995 -0.04 (0.145) 0.96 
1996 0.16(0.145) IJ^ 

Unemployment 0.34 (0.131) 1.41** 

Non-car ownership 0.79 (0.280) :121** 

Health authority: 
South & West Devon &00 LOO 
Southampton & SW Hampshire 0.23 (0.400) L26 
Portsmouth & SE Hampshire 0.32 (0.524) L37 
Somerset 0.39 (0.277) L47 
Wiltshire 0.39 (0.292) 1.47 
Avon 0.42 (0.336) L52 
Isle of Wight 0.45 (0.773) L57 
Gloucestershire 0.47 (0.302) L61 
Dorset 0.50 (0.304) 1.65 
North & Mid Hampshire 0.52 (0.304) L68 
Cornwall 0.78 (0.272) :L19** 

* p<0.05; ** p<0.01; *** p<0.001; P = estimated coefficient SE = Standard error 
t Odds ratio represents a change of one in the value of the standardised indicator 

Carstairs index component; ^ Townsend index component 
Ward variance = 0.149 (SE=0.069) 

6.6 Health Authority Findings 

This section discusses the health authority effects identified in the urban-rural models 

and also the findings from fitting interactions between the health authorities and the 

year of conception. These interactions are tested to identify any effects and to account 

for the limited variation, identified earlier in this thesis, in data quality by health 

authority over time (see Section 4.2.7). As in Chapter 5 Section 5.(5 a Wald test 

(Wald 1943) was employed to test the joint significance of all 30 interaction terms, and 

only those interactions significant at the 1% level were considered important. The 

interaction was only found to be significant for the urban wards. Additionally, in all 

three settings, adding the interaction term to the model had little effect on altering any 

of the other parameters in the model. Thus, the findings presented in Sections 6.3 to 6.5 

remain the same after accounting for the variation in the quality of the data. 
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Original in Colour 

The relationship between the health authority conception rates and year of conception 

in urban wards is displayed in Figure 6.1, whilst the odds ratios are detailed in 

Appendix K Table K.I. They show that, throughout 1993-96, those conceiving in 

Dorset HA consistently have a lower odds of the conception outcome being a maternity 

than anywhere else. A possible contributory factor is that Dorset HA was the only 

health authority at the time of the study with a private termination service (the British 

Pregnancy Advisory Service at Bournemouth). The greater proportion of terminations 

in Dorset HA could also be due to greater access to termination referral services such as 

family plarming clinics. However, examination of the percentage of the population 

living within 2 km of each type of femily planning service (see Appendix H) indicates 

that Dorset HA has about average femily plarming service provision for the region. 

Figure 6.1: Health authority by year of conception interaction. 

Odds ratios of conception outcomes in urban wards 

2.4 H 

2.2 

2 4 

d 1.8 H % 

i i-sH 

1.4 

1.2 

1 

1993 1994 1995 

Year 

1996 

Avon 

row 
SWDevon 

• Cornwall 

NM Hants 

Soton 

• Dorset 

Ports 

Wilts 

Glos 

• Somerset 

Reference Category: Dorset 1993 

134 



Otherwise, the significant interaction between health authority and year of conception 

appears to be related to fluctuations in conception outcomes by health authority rather 

than any consistent trends. Any effects could be representative of local service policies 

and fluctuations in policy over time. For example, it is known that the percentage of 

terminations that are performed by private organisations on behalf of the NHS varies 

between health authorities and over time (Social Exclusion Unit 1999). 

The percentage of the population living within 2km of the different types of family 

planning service has been shown to vary by health authority (Appendix H Table H.l). 

Given the placement of such services in wards where maternity outcomes are more 

likely, greater provision may be indirectly related to a higher odds of maternities in a 

health authority. However, when these figures are correlated against the health 

authority relative risks from the multilevel models, there was some evidence that those 

with better access to GP provision in urban wards have a lower odds of maternity 

(Spearman's p = -0.81; p=0.002). For other planning services and rural wards there was 

no significant correlation between the odds ratios and service provision. However, all 

these findings are only based on a few health authorities, and there may be too few 

youth-oriented clinics to directly affect health authority findings. Furthermore, as there 

are few significant differences between the odds of maternities for health authorities in 

rural areas, it is not surprising that they are unrelated to GP provision. There is also no 

evidence that the significantly greater odds of maternity seen for Cornwall HA 

compared to South & West Devon HA is related to service provision. Those living in 

rural wards in Cornwall have no worse access to GP surgeries than those living in rural 

wards in South & West Devon. 

The effects shown for the health authorities could be related to the completeness of the 

data collected. In particular, there may be deficiencies in National Health Service data 

from specific providers where certain conception outcomes are more likely to occur. 

This may explain some of the fluctuations seen for the health authorities by year of 

conception. However, the data for Dorset HA appear to be reasonably good and would 

not account for the effect seen for this health authority. Another possible explanation 

for the health authority effects is socio-economic changes through the study period, 

though it was argued in Chapter 5, Section 5.(5 that this is unlikely to be a major 

contributory factor. Finally, the variation in health authority effects could be due to 

local culture. Given the geography of the region, attitudes and behaviour towards 
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pregnancy, parenthood and termination could differ, for example, between those living 

in parts of Hampshire that are within the London commuter belt and those living in 

remoter areas such as Cornwall. 

6.7 Unexplained Variation 

The key aim of this chapter is to understand why teenage conception outcomes vary 

between Census wards. As in Chapter 5 Section 5.7 this can be determined by 

analysing the change in the value of the estimated ward level variance ((J û) &om 

adding the identified significant factors to each model. The findings for the series of 

models fitted in each of the urban-rural settings are presented in Table 6.5. As with the 

teenage conception rate models, adding age and year of conception to each model does 

not help explain the ward variation in teenage conception outcomes. This again implies 

that these factors contribute to explaining the variation within wards rather than 

between them. 

Table 6.5: The effect of factors on the ward-level variation 

in teenage conception outcomes 

Factors included in the model Urban 
(7 ^ (SE) 

Rural-fringe 
^ ^ ( S E ) 

Rural 
<T^(SE) 

None 0.248 (0.021) 0.239 (0.056) 0.279 (0.081) 

Age + Year 0.254 (0.022) 0.232 (0.055) 0.284 (0.082) 

Age + Year 
+ Deprivation index* 

0.128 (0.014) 0.144(0.044) 0.199 (0.074) 

Age + Year 
+ Deprivation components 

0.113(0.013) 0.117(0.041) 0.149 (0.068) 

Previous model 
+ Homogeneous groups 

0.101 (0.012) - -

Previous model 
+ Health authority 

0.088 (0.012) 0.094 (0.038) 0.149 (0.069) 

* In each setting, the deprivation index that most reduced the variation was the Carstairs (urban), 
Townsend (rural-fringe and rural) 

G" \ Estimated ward level variance 

In common with the teenage conception rate models, the best combination of 

deprivation component measures reduces the estimated unexplained ward variation in 

each case by a greater amount than any of the generic deprivation indices. However, for 

teenage conception outcomes, the reduction of the estimated ward variation between 

the two approaches is greater in rural wards (25%) than urban wards (12%). 
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Furthermore, unlike with the teenage conception rates, deprivation appears to be just as 

important in rural as urban areas in accounting for the ward variation in teenage 

conception outcomes. For rural areas, this indicates that, once a teenage woman 

becomes pregnant, socio-economic factors are just as important as in urban areas. For 

example, economic ability to access private termination services may cancel out socio-

cultural influences thought to influence teenage conceptions in rural areas, such as less 

anonymity (see Chapter J). 

The inclusion of higher education students in the urban model does reduce the 

estimated unexplained variation in teenage conception outcomes between wards. 

Finally, the limited number of health authorities in the analysis will limit any 

contribution to the ward variation in teenage conception outcomes. However, the 

addition of the health authorities to the model also reduces the estimated ward variance 

in teenage conception outcomes in urban and rural-fringe areas but not rural areas. This 

could be because access to termination services and health authority policies, as 

highlighted earlier, vary more between health authorities in urban areas. In rural areas 

the unchanged remaining ward variation in teenage conception outcomes reflects the 

number of insignificant health authority effects in Table 6.4 and that, across health 

authorities, the access to termination services in rural wards is uniformly poor. 

The factors included in the final models account for a large proportion of the overall 

ward variation in teenage conception outcomes, shown by the null model that includes 

none of the significant factors. They appear to better reduce the ward variance in urban 

areas as opposed to rural areas. However, in all settings the remaining unexplained 

ward variation is statistically significant. Using the results in Table 6.5 and an 

approximation suggested by Snijders and Bosker (1999), the percentage of this 

variation due to area effects (intra-class correlation) can be ascertained. For urban 

areas, 2.6% of the unexplained variation in conception outcomes is between wards, 

0.4% is between health authorities and the rest is between individuals. Thus, relatively 

little is due to area effects. This suggests a need to analyse more individual level 

factors. 
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6.8 Impact of Family Planning Services 

In the analysis of conception outcomes for all three urban-rural locations limited 

evidence was found for any relationship between outcomes and distance to nearest GP, 

family planning clinic or youth-oriented family planning clinic. To reiterate from 

Chapter 5, placement of such services is endogenous and concentrated in areas of 

deprivation and thus high proportions of maternities. Indeed knowledge of areas of high 

teenage births may be used to inform placement of youth-oriented services, though as 

stated in Chapter 5 Section 5.8 this isn't a major factor determining placement. Overall, 

it is difficult for any relationship to be established between access to services and 

conception outcomes, even after accounting for deprivation, because such statistical 

models assume the non-endogenous placement of clinics. 

Table 6.6: Change in teenage conception outcomes 1993-96 

by youth-oriented service provision 

Catchment Provision Births 1993 Births 1996 Change (%) 
Area (%) (%) 
<=2km No Change 62.9 622 -1.1 

New Clinic Areas 63/7 628 -1.4 

<=4km No Change 63.2 622 -1.6 
New Clinic Areas 6L5 628 +2.2 

<=2niins No Change 62^ 62.2 -1.1 
New Clinic Areas 63 j 628 -1.2 

<=4mins No Change 63^ 62.4 -1.5 
New Clinic Areas 6L1 61.6 0.8 

Catchment areas are defined by road travel times and distances 

Instead, as in Section 5.7 the change in conception outcomes through the study period 

and its relationship to the increase in youth-oriented services are examined. These 

services typically offer contraception and referral for termination. If they are being at 

their most effective in providing contraception and it is used effectively, then in theory 

there should be fewer unplanned pregnancies to terminate and the percentage of 

maternities also ought to be greater in wards that are nearer to services. Areas where 

youth-oriented clinics were established were, therefore, compared with areas where 

they were not established. A variety of catchment areas were tested to allocate wards to 

new clinic areas. The results are presented in Table 6.6. and they indicate that little 

change in teenage conception outcomes occurred in either type of area over the study 
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period. Clearly, these findings could also be influenced by the non-random placement 

of the youth-oriented services that were established. Analysis of the characteristics of 

areas where new clinics were placed, as in Chapter 5 Section 5.7 and Appendix I, 

indicate that they were unlikely to experience a change in conception outcomes that 

was different to that which occurred across the whole study area. 

6.9 Exploring the Variation by Age Group 

6.9.1 Age Group Models 

The final urban models were refitted separately for each of the three age categories. 

The findings are presented in Table 6.7. This enables the comparison of the importance 

of each of the factors in the final model at each age. The health authority by year of 

conception interaction for each age group is given in Appendix K Table K.l. There 

were too few conceptions to women aged under 16 in rural areas for a similar 

comparison to made across age groups in these areas. 

The results show that the original findings do differ across age categories. Firstly, the 

significance of some of the deprivation components varies by age group, indicating that 

deprivation may be related differently to conception outcomes at each age. However, 

these indicators are proxies for individual socio-economic deprivation and this limits 

any direct interpretation. However, unlike the conception rates analysis, the presence of 

17 year olds not in full-time education is more important for those aged 16 and over. 

This may indicate that those not in education have less to forego by having a child. 

Clearly motherhood at ages 16-17 may help to determine whether or not a women is 

receiving education. However, the numbers of maternities are relatively low compared 

to those not in full time education, and the indicator was measured in 1991 prior to the 

study period. Finally, as for teenage conception rates, the significance of more 

terminations in areas with higher education students does only occur for those aged 18-

19. 
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Table 6.7: Urban conceptions outcomes - Age group models 

Factor 13-15 16-17 1&49 

Year: 1993 LOO 1.00 LOO 
1994 1.01 (0.79-1.30) 0.93 (0.82-1.06) 0.99 (0.90-1.09) 
1995 1.16(0.91-1.48) 1.06 (0.94-1.20) 1.07 (0.97-1.18) 
1996 1.18(0.93-1.49) 1.07 (0.95-1.20) 0.95 (0.86-1.05) 

Children in 
low earning 1.22"'(1.13-1.30) 1.21'" (1.16-1.26) 1.13'" (1.09-1.17) 
households'̂ ^ 

17 year olds not 
in full-time 1.12(0.96-1.30) 1.22'" (1.12-1.34) 1.28'" (1.19-1.38) 
education 

Loge 1.09 (0.88-1.36) 1.06(0.93-1.19) 0.70'" (0.64-0.77) 
(Students(%) +1) 

Health authority: 
Dorset LOO LOO LOO 
Avon 1.94"' (1.34-2.81) 1.18(0.96-1.45) 1.35'" (1.14-1.59) 
Southampton & 2.26"'(1.48-3.45) 1.28'(1.01-1.63) 1.36" (1.12-1.65) 
SW Hampshire 
Gloucestershire 2.12"'(1.37-3.28) 1.28' (1.00-1.63) 1.32" (1.08-1.62) 
Portsmouth & SE 1.61'(1.08-2.40) 1.44'(1.15-1.81) 1.31" (1.09-1.58) 
Hampshire 
North & Mid 1.66'(1.02-2.71) 1.48" (1.13-1.94) 1.36" (1.09-1.69) 
Hampshire 
South & West 1.67'(1.13-2.49) 1.40" (1.12-1.76) 1.48'" (1.22-1.78) 
Devon 
Wiltshire 1.79" (1.17-2.74) 1.49'" (1.18-1.88) 1.47'" (1.21-1.78) 
Somerset 1.69' (1.08-2.65) 1.61'" (1.25-2.07) 1.44'" (1.16-1.78) 
Cornwall 1.98" (1.25-3.11) 1.62'" (1.27-2.07) 1.54'" (1.25-1.88) 
Isle of Wight 1.55 (0.78-3.09) 1.33 (0.93-1.89) 2.07'" (1.51-2.84) 

* p<0.05; ** p<0.01; *** p<0.001; 
Figures are estimated odds ratios predicting maternity and 95% confidence intervals 

t Odds ratio represents a change of one in the value of the standardised indicator 
° DoE index component 

13-15 years: Constant = -0.9; Ward variance = 0.058 (SE= 0.053) 
16-17 years: Constant = 0.1; Ward variance = 0.122 (SE= 0.024) 
18-19 years: Constant = 0.5; Ward variance = 0.093 (SE= 0.017) 

6.9.2 Health Authority Findings 

Once socio-economic and demographic factors have been accounted for, the odds of 

maternity by health authority varies across the age groups, particularly either side of 

age 16. For example, the odds of maternity is highest for 13-15 year olds in 

Southampton and SW Hampshire HA (OR=2.26), whilst for 16-19 year olds, the same 

health authority has a relatively low odds of maternity compared to other health 

authorities. This may indicate differences in health authority policies and use of 
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services by age. However, for all three age categories, a woman is still most likely to 

have a termination in Dorset HA. For the 13-15 year olds the general pattern of an 

increasing odds of maternity by health authority, found for all teenagers (Table 6.2), is 

not repeated. However, there is still variation at this age between the effects for each 

health authority (Wald = 19.5 on lOdf; p<0.05). There was no evidence of any 

correlation between the odds of maternity for those under 16 and access to family 

planning services in the health authorities (as detailed in Appendix H Table H.l). 

Broadly, the same pattern of odds ratios by health authority for all teenagers occurs for 

both the 16-17 and 18-19 year olds. However, there appears to be a higher odds of a 

conception ending in a maternity for 18-19 year olds in the Isle of Wight HA compared 

to younger teenagers on the island and other health authorities. As this higher odds of 

maternity for the Isle of Wight HA isn't repeated for the under 18's, this effect may be 

due less to service-related factors and more due to cultural factors encouraging planned 

pregnancies at this age. This has been indicated by other research on the Isle of Wight 

(Stone 1999). Overall, the variation between the health authority effects is slightly 

greater for 18-19 year olds (Wald = 35.2 on lOdf; p<0.001) than 16-17 year olds 

(Wald ^ = 27.6 on lOdf; p<0.005). 

The odds ratios for 16-19 year olds are not related to the proportion of female teenagers 

living within 2km of any family planning clinic, but are significantly correlated with 

proportionally less female teenagers living within 2km of a GP surgery. For 16-17 year 

olds the correlation was -0.71 (Spearman's p; p=0.014), and for 18-19 year olds it was 

-0.64 (Spearman's p; p=0.034). This indicates that if GP provision is related to an 

increase in terminations relative to maternities, then it only occurs for those aged 16 

and over. This is probably due to anonymity and confidentiality fears expressed more 

by younger women about using GP practices (for example, Pearson et al. 1995; 

Donovan et al. 1997). The health authority by year of conception interaction is also 

only significant for 16-17 year olds (Appendix K Tables K.2 to K.4). This tends to 

indicate that the health authority findings are due less to variation in data quality, as 

this does not vary by age, but more to service provision or uptake. 

141 



6.9.3 Unexplained variation 

Table 6.8 displays the effect of including the factors in the models on the ward level 

variance for each age group. Deprivation still has a large impact on reducing the 

unexplained variation in all three age groups. However, it appears to increase in its 

importance when accounting for the ward variation in teenage conception outcomes for 

women of younger ages. This implies that either deprivation has a greater impact on 

this age group or that other factors are less important. The same finding has also been 

shown for the variation in conception outcomes between postcode sectors in Scotland 

in 1991-95 (McLeod2001). 

Table 6.8: The effect of factors on the ward-level variation 

in teenage conception outcomes by age group 

Factors included in the model 13-15 16-17 18-19 
(7^(SE) (T^(SE) (SE) 

None 0.237 (0.069) 0.313 (0.037) 0.269 (0.028) 

Year 0.238 (0.069) 0.311 (0.036) 0.270 (0.028) 

Year + Deprivation components 0.066 (0.054) 0.134 (0.025) 0.143 (0.020) 

Previous model 
+ Homogeneous groups 

0.069 (0.054) 0.135 (0.025) 0.103 (0.017) 

Previous model 
+ Health authority 

0.058 (0.053) 0.122 (0.024) 0.093 (0.017) 

( J u Estimated ward level variance 

The presence of higher education students, as expected, only reduces the unexplained 

ward variation in conception outcomes for 18-19 year olds. The effect of introducing 

health authority into the models tends to reduce the variation between the wards 

similarly for each of the age groups, though slightly more for the under 16s. This 

indicates that service provision, the use of services and health authority policies, as well 

as deprivation, may have a greater impact on the variation in under 16 conception 

outcomes. However, given the findings in Section 6.9.2, this is not because of access to 

GP surgeries. The remaining unexplained ward variation is only significant in models 

for 16-17 and 18-19 year olds. This also indicates that other factors may be more 

important in explaining the variation in conception outcomes for those aged 16 and 

over. Examples of these factors are outlined in Section 6.10. 
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6.9.4 Impact of Family Planning Services 

In Section 6.8 no evidence was found, for wards near to where youth-oriented clinics 

were established, that the change in the percentage of maternity outcomes was any 

different to that in wards where they were not established. In this section the change in 

conception outcomes in these two types of area are examined by age at conception. The 

findings are presented in Appendix L Tables L.l to L.3. 

The change in conception outcomes was only significantly different between the two 

areas for those aged under 16. For this age group there was an increase in terminations 

in areas where clinics were established as opposed to an increase in maternities in areas 

with no change in provision. For example, for urban wards within 2km road distance of 

a newly established youth-oriented clinic, there was a 31% decrease in percentage of 

under 16 conceptions that ended in a maternity. In the wards where there was no 

change in provision there was a 13% increase in the corresponding percentage. This 

may explain some of the reduction in ward variation when adding health authority to 

the model for this age group (Table 6.8). This is contrary to the expected increase in 

maternities near to services, as the services are used more for contraception to prevent 

pregnancy (Wilson et al. 1994; Stone & Ingham 1999). However, these findings may 

reflect less effective use of contraception (Johnson et al. 1994; Social Exclusion Unit 

1999), very few planned pregnancies by this age group or that their anonymity and 

confidentiality concerns are reduced, or they receive less judgemental advice (Harden 

& Ogden 1999), when using youth-oriented services as opposed to GPs. 

The increase in terminations shown for under 16's in new clinic areas may differ 

according to the characteristics of the services that were set up. Indeed, wards within 

2km road distance of a new service with more than one youth session per week 

experienced a 54% decrease in the percentage of maternities, compared to a 19% 

decrease in wards near to those only open once a week. However, the opening times 

may themselves be related to the local level of teenage births, plus the results for those 

that opened more than once in a week are based upon a limited number of services. 
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6.10 Discussion 

Across the whole region, conceptions to older teenage women are more likely to result 

in a maternity. There is little change in the distribution of outcomes throughout the 

period of the study. However, both age at, and year of, conception account for little of 

the variation in conception outcomes between wards for all teenagers. 

Socio-economic deprivation is strongly associated with both the level and variation in 

conception outcomes across all ages and area types. Unlike the teenage conception rate 

models, there is little difference in the amount of variation that deprivation accounts for 

between urban and rural wards. This is likely to reflect a stronger influence of socio-

economic factors over socio-cultural factors in rural areas once a woman becomes 

pregnant. This is also despite the possibility that the deprivation components used in 

the analysis do not account adequately for deprivation in rural wards, implying that 

deprivation could be even more important in rural areas. Deprivation is also shown to 

account for more of the variation in conception outcomes for those under 16 at age of 

conception as opposed to older teenagers. 

The variation in deprivation components that are significant in each model indicates 

that deprivation acts differently in its association with conception outcome in each type 

of area and for each age group. It also emphasises why it was important to fit the 

components rather than the generic indices to best explain the variation in each area. 

Table 6.5 {Section 6.7) clearly shows that the combination of deprivation components 

better explains the ward variation than any of the standard indices. 

Homogeneously distinct groups present in specific wards are less important in 

accounting for the observed ward variation than for the teenage conception rates. The 

exception is that the presence of students in urban areas is associated with more 

terminations than maternities for 18-19 year olds. This implies that whilst certain 

groups have different levels of teenage conception rates to that of the general teenage 

population where they reside, once pregnant their distribution of conception outcomes 

is broadly similar. 

Conception outcomes differ by health authority after accounting for demographic and 

socio-economic factors. In particular, there are more termination outcomes occurring in 

urban wards of Dorset HA than any other health authority. This could be related to the 
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private termination (BPAS) clinic that is located there. Furthermore, the health 

authority effects reflect variation in policies; in other service provision, particularly that 

of GP surgeries; and possibly also in local sex education and culture. These factors are 

also reflected in the variation in health authority effects between the urban-rural areas 

and the age groups. There may be deliberate differences in policies and provision 

between age groups (Abortion Law Reform Association 1999) and urban-rural settings 

or they may be unintentionally biased, for instance towards urban areas. There are also 

significant interactions between the health authorities and the year of conception in 

urban models for all teenagers and 16-17 year olds. However, there is no clear pattern 

by year of conception. They may be due to changes in provision and policy over time 

influencing conception outcomes, or differences in the quality of the conception data. 

However, the variation in data quality was limited and is unlikely to account for the full 

extent of the variation shown. 

Care is needed when interpreting findings as service access effects, where they may 

also reflect cultural differences. For instance, regarding the relationship found that the 

odds of a maternity increases with less access to GP surgeries in urban areas. This may 

reflect access in general, for example to employment or leisure facilities, which in turn 

may influence young women's life aspirations. Thus, where access in general is poor, 

aspirations may be decreased and maternities increased. This reflects findings for 

women in deprived areas (Turner 1998). Furthermore, reduced access to GP services 

may reflect living in more closely-knit communities where there could be greater 

problems regarding anonymity when seeking a termination. This reflects findings of 

anonymity and confidentiality fears expressed by young women when using GP 

services (for example, Donovan et al. 1997). 

Adding health authority to the models also accounts for some of the variation in rates 

between wards, though more so for urban areas and women aged under 16. The finding 

for women aged under 16 at conception is partly attributed to the presence of youth-

oriented family planning services in some urban wards. For this age group these 

services appear to increase the percentage of conceptions that are terminated. This is 

contrary to the theory that they ought to decrease the percentage terminated. This is 

attributed to very few planned pregnancies and poorer contraceptive use amongst this 

age group. Conversely, no relationship was found between the health authority odds 

ratios for urban wards and access to youth-oriented clinics in the health authorities. 

145 



This is perhaps because there were few health authorities in the analysis, and that the 

youth-oriented provision was too limited across the region to significantly affect 

conception outcomes at the health authority level. 

Youth-oriented services only appear to increase terminations amongst women who 

were under 16 when they conceived. This could also reflect greater anonymity concerns 

when using GP services (Allaby 1995) and that such services tend to be more targeted 

at this age group through outreach work in schools and their opening times (Peckham et 

al. 1996). 

Chapter 5 highlights the problem of endogenous family planning placement, in this 

case in areas of high maternities. This means that the models, as they assume non-

endogenous placement, may not properly account for the effect of services and thus 

give misleading results. However, the lack of a relationship between teenage 

conception outcomes and youth-oriented clinic placement is confirmed in the analysis 

in Section 6.8. Ideally, as with the teenage conception rates, and given enough 

information on clinic placement, any issue of endogenous placement could be 

overcome using simultaneous equation models of conception outcomes and clinic 

placement. Instead, in this analysis access to GP surgeries and family planning clinics 

for the health authorities were correlated against the health authority findings from the 

models. However, access itself is only one aspect of family planning provision, 

particularly given that the proliferation of GP surgeries in urban areas are likely to limit 

any impact through accessibility alone. This is in spite of the relationship identified 

with GP provision, because in all health authorities 90% of teenage women in urban 

wards live within 2km of a GP surgery. Thus, it is also important to consider the 

characteristics of family planning services. 

Except for the age and urban-rural effects, there was no evidence of any significant 

interactions or random coefficients. The factors accounted for in the models have 

helped to account for the majority of the variation in ward conception outcomes. As 

with the teenage conception rates, the models appear to fit the data better in urban 

wards than rural wards. However, significant unexplained variation remains in all the 

models, except for the under 16s. 
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Factors that may account for the remaining ward variation are broadly similar to those 

for teenage conception rates. They include pockets of deprived individuals within 

wards; varying access and deprivation within geographically large rural wards; changes 

of address during pregnancy that were missed during the data collection; local culture; 

the presence of other homogeneously distinct groups whose distribution of conception 

outcomes is different from that of the general population; how individual women 

access family planning and termination services, such as the use of BP AS consultation 

centres, plus the specific characteristics of each service. Finally, the amount and nature 

of sex education that the teenagers received could not be considered using this data. 

As with the teenage conception rates, to gain understanding of the precise nature of this 

unexplained ward variation, the ward level residuals from the final models can be 

analysed. This was performed for the benefit of local policymakers and providers and is 

presented in Clements et al. (2000). It helped to identify wards where locally specific 

factors may be more important and where further research is required. The residual 

values from the conception rate and conception outcome models, prior to the inclusion 

of the health authorities, were also correlated to identify whether wards with higher 

than expected rates had higher than expected maternities. For urban wards there was 

some limited correlation (Pearson r=0.20; p<0.001), whilst for rural wards there was no 

evidence any correlation (Pearson r=0.03; p=0.65). Since both conception rates and 

maternities are associated with deprivation, this suggests that unmeasured deprivation 

isn't a key factor accounting the remaining variation, particularly in rural areas. 

Furthermore, as highlighted earlier, much of the remaining variation could be 

individual level factors that, given the lack of correlation, vary, within wards, between 

conception rates and conception outcomes. 
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CHAPTER 7 

A STUDY OF YOUNG PEOPLE'S SEXUAL HEALTH 

SI()ljr]rH.E%/i:sr IBL/UVCPISiaOElHlIC 

7.1 Introduction 

Chapter 5 examined factors associated with the variation in teenage conception rates 

across South & West England. Due to the nature of the data set, most of the factors 

considered were demographic or socio-economic and measured at the ward level. This 

chapter aims to consider the potential impact of other individual factors, highlighted in 

the literature review {Chapter 2), such as the use of family planning services, sex 

education and sexual behaviour. Findings are presented from a survey of young 

people's sexual health conducted in the Portsmouth & South-East Hampshire Health 

Authority. These are discussed in regard to the variation in teenage conception rates. 

This health authority is part of the South and West region analysed in Chapters 5 and 6. 

In April 1997 a meeting was convened between representatives of the Portsmouth 

Healthcare NHS Trust and the local health authority to discuss unintended teenage 

pregnancy and the effectiveness of services, as highlighted in a recent Effective Health 

Care Bulletin (NHS Centres for Reviews and Dissemination 1997) publication. From 

this meeting it was agreed that a needs assessment on contraceptive services for young 

people would be conducted, to understand how best to improve existing services. As 

part of this needs assessment a survey, covering a range of sexual health issues (see 

Section 7.2.1), was conducted amongst young people in parts of the health authority 

area. 

The survey was carried out by myself under the direction of a steering group that 

included Dr Roger Ingham and Prof. Ian Diamond of the University of Southampton, 

plus Dr. Mike Sadler of Portsmouth and SE Hampshire Health Authority. I organised 

the completion of the questionnaires at the participating venues and conducted the data 

validation and analysis. Two undergraduate students, Alison Timmins and Jane 

Topping, designed the questionnaire and entered the data. 

At the time of the needs assessment (1997) Portsmouth & South-East Hampshire 

Health Authority had a teenage conception rate of 59.9 per 1000 women aged 15-19 
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(Office for National Statistics 1999). This was lower than the average rate of 62.3 per 

1000 for England and Wales, but higher than the South & West regional rate of 52.2 

per 1000. Figures produced for the analysis of teenage conception rates in Chapter 5 

show that 1993-96 Census ward teenage conception rates within the health authority 

varied widely from 142 per 1000 down to 9 per 1000. 

Within the Portsmouth & South-East Hampshire Health Authority family planning is 

provided by Portsmouth HealthCare NHS Trust and by local General Practice (GP) 

surgeries. In 1993, the Trust established a specific service for young people called Sex 

Sense. At the initiation of this study Sex Sense provided five clinics per week, each 

lasting two and a half-hours. These were located at five separate sites across the health 

authority and were primarily situated in non-clinic settings. It is a drop-in service that 

provides male condoms, the pill and emergency contraception, and offers sex and 

relationship counselling, pregnancy tests and referrals for termination. 

In terms of the needs assessment, the primary objectives of the survey were to 

understand why certain clinics had more success than others in attracting young people; 

to explore the use, knowledge and opinions of young people regarding these services; 

and to obtain young people's criteria for a good youth sexual health clinic. Secondly, in 

order to facilitate a better understanding of the local situation, general information on 

young people's sex and contraceptive knowledge, attitudes and behaviour was to be 

collected along with their opinions regarding sex education. 

Clearly, this study was not designed primarily for answering the objectives of this 

thesis. Consequently, this chapter initially describes the survey methodology, then 

presents the selected findings from the questionnaire that are relevant to the objectives 

of the thesis rather than the study itself. Finally, the findings are discussed in regard to 

the variation in teenage conception rates. The full findings from this survey can be 

found in the study report (Clements 1999). 

149 



7.2 Data and Methodology 

7.2.1 Questionnaire Design 

The health authority's knowledge of young people's sexual health in the area was 

limited to teenage conception rates and some basic clinic attendance data. Thus, there 

was a need to gather much more individual information in order to answer the study 

objectives set out in Section 7.1. The most appropriate way of doing this is via a 

questionnaire survey, as it allows a large amount of information to be collected from a 

large number of individuals in an efficient manner (De Vaus 1996). 

The questionnaire was designed by Alison Timmins and Jane Topping under the 

supervision of myself and others from the Centre for Sexual Health Research. The 

questionnaire was formulated using a template of previously validated questions from 

past studies. It contained the six sections outlined below: 

Section A: Demographic information. 

Section B: Knowledge, use and opinions of sexual health services. 

Section C: Knowledge of sex and contraception. 

Section D: Attitudes towards sex and contraception. 

Section E: Sexual behaviour. 

Section F: Sex education. 

The initial section of the questionnaire contained a few standard demographic 

questions. The following sections were then designed to cover a wide range of sexual 

health topics based upon the study objectives set out in Section 7.1. The questions in 

Section B focussed on the primary objectives regarding sexual health services. Then 

Sections C-F, as described above, concentrated on assessing the local situation 

regarding other areas of sexual health. Most of the questions were formulated from 

ones tested previously in other surveys. However, the questionnaire was also piloted on 

five young people (aged 12-19) to test that the terminology and question format were 

suitable. A copy of the final version of the questionnaire is given in Appendix M and 

the answers given to the questions in Section C can be found in Appendix N. 

Initially the questionnaire was to be targeted at schools and colleges in the area. Sex 

Sense Clinics, family planning clinics and other youth-congregating venues. However, 

no suitable venues were found, or permission could not be obtained, for the colleges 
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and youth-congregating venues, so this study is restricted to school pupils and clinic 

users. Thus the findings from this study are biased towards the views and behaviour of 

under 16's as opposed to all teenagers. Furthermore, due to their sensitive nature, it 

would have been difficult to conduct the questionnaires elsewhere (i.e. outside of the 

school or clinic), except perhaps amongst older teenagers in the privacy of their homes. 

However, this was not possible due to lack of resources in this study. 

7.2.2 Participating Venues 

All schools in the study area were approached to take part in the study. Three schools, 

in different parts of the study area, agreed to participate. The size of these schools 

ranged from 700 to 1800 pupils. They also vary in the type of locality in which they are 

situated and their teenage conception rates. School A is situated in a highly deprived 

ward which had an annual teenage conception rate of 142 per 1000 women aged 15-19 

between 1993-96. School B is located in a fairly close-knit community of average 

deprivation and its ward had a teenage conception rate of 85 per 1000 in 1993-96. 

School C is located in the least deprived ward (below average) and had the lowest 

teenage conception rate of the three between 1993-96 (30 per 1000). Clearly the 

deprivation of the ward in which the school is located may not necessarily reflect the 

deprivation of individual pupils attending that school. 

School A is located in a town with a Sex Sense clinic that sees a large number of 

attendees (approximately 900 in 1996/97), whilst School B is near to a clinic that sees 

few attendees (approximately 200 in 1996/97) \ However, the catchment population 

around the clinic near School A is approximately three and a half times larger than the 

clinic near School B (based upon teenage women living in wards 2km or less from each 

clinic, obtained from the population estimates described in Section 4.3.). School A is 

also located in a town with a family planning clinic, whilst School B is not. The third 

school (C) is not near to a Sex Sense or family planning clinic. In order to protect the 

anonymity of these schools, no further specific details can be given. 

Four clinics (two Sex Sense, two family planning) in the study area also participated in 

the research. Three clinics were chosen because they were those close to schools A and 

' Attendance figures provided by Sarah Randall, Director of Family Planning, Portsmouth HealthCare 
NHS Trust 

151 



B. The fourth chnic was chosen because it was near to another school that later refused 

to participate in the study. 

Owing to its sensitive nature and in order to obtain information solely from the 

individual respondent, the questionnaire was conducted under examination conditions 

at the schools involved. Clinic users were only asked to complete half of the 

questionnaire whilst waiting for their consultation. This was because there would not 

have been enough time for them to complete the whole questionnaire. The first clinic 

user received Sections A, B & F, the second user Sections A & C-E, the next user 

Sections A, B & F again and so on. 

7.2.3 The Sample 

At the school venues a sample of pupils in years 9 to 11 (ages 13-16) completed the 

questionnaire. The sampling of the pupils depended upon how the survey could be 

fitted into the school timetable. However, those pupils who are sexually active and / or 

using family planning services are of specific interest to this study. As their number 

was unknown, as many responses as possible were obtained. This ensured the best 

reflection of local sexual behaviour and service usage. 

Years 9 to 11 were chosen as this age group is the most sexually active of school 

pupils, plus it avoided asking sensitive questions to pre-teenagers. In fact, in order to 

alleviate the schools' concerns regarding the sensitivity of the questionnaire, only those 

in Year 11 (ages 15-16) completed the sexual behaviour section (Section E). However, 

this limited the number of sexually active respondents. 

At School A, 295 pupils in years 9 to 11 completed the questionnaire. The survey was 

conducted in the classrooms during their Personal, Social and Health Education 

(PSHE) lessons in one week in January 1998. No specific parental consent was sought 

for the pupils to participate in the study. All pupils in years 9 to 11 who didn't have an 

alternative PSHE lesson arranged for that week completed the questionnaire. The 

survey was supervised by the class teachers, and it was thus dependent on them as to 

how rigorously examination conditions were imposed. It was observed that this varied 

between the classes. 
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The questionnaires were administered in the other two schools during May 1998. The 

questionnaires were again completed during PSHE lessons and these all took place on 

the same day for all pupils at each school. At School B, for logistical reasons, half the 

classes in each year were chosen to complete the survey. Each pupil's parent or 

guardian was asked to return a form if they didn't wish the pupil to participate. None 

did so. The questionnaires were completed in the classrooms under the supervision of 

the class teachers. Three monitors from the Centre for Sexual Health Research also 

rotated between the rooms. In general, examination conditions were kept to very well. 

Two hundred pupils in years 9 to 11 completed the questionnaire. 

At School C all pupils in year 11 (ages 15-16), whose parents specifically gave their 

consent, completed the questionnaire. This amounted to 201 pupils. The school did not 

wish the questionnaire to be completed by younger pupils because of its sensitive 

nature. The survey either took place in classrooms or the school's dining hall. 

Supervision was undertaken by school teachers and thus the enforcement of 

examination conditions varied, depending upon how rigorously they were imposed. 

All clinic users attending during a specific time period were sampled. This time period, 

five weeks, was restricted by time constraints on the study and the clinic staff 

However, it was anticipated that, combined with the responses from the school pupils, a 

representative sample of Sex Sense users would be obtained. 

The questionnaires were distributed by clinic staff to all attendees at Clinic D (Sex 

Sense) and teenage attendees at Clinic E (family planning) during January and 

February 1998. The questionnaires were completed in the waiting areas of each clinic. 

Only one person refused to complete the questionnaire. Twenty-nine respondents 

completed questionnaires that had pages missing due to a photocopying error. These 

responses are included in the analysis, because checking of the responses indicated that 

this error did not appear to have affected the completion of the remaining questions. 
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Table 7.1: Summary of survey respondents 

Location Full Sections 
A-D,F 

Sections 
A,B&F 

Sections 
A,C E 

Total 

School A 88 207 - - 295 

SchoolB 69 131 - - 200 

SchoolC 201 - - - 201 

Clinic D 1 - 19 23 43 

Clinic E - - 34 31 65 

Total 359 338 53 54 804 

Individual privacy when completing the questionnaire clearly depended upon how busy 

the clinic was, plus the attitude of the respondent and anyone else they were with. This 

impacted whether the questionnaire was completed individually or with the co-

operation of others, and clearly, this could bias the responses given. However, this 

method of administering the questionnaires was by far the most feasible way of 

obtaining responses from clinic users. It would have been too time consuming for clinic 

staff to ask users to complete a questionnaire whilst consulting a member of staff Such 

a method could have also put undue pressure upon the respondents. Furthermore, exit 

interviews or follow-up questionnaires sent to users' home address were prohibited by 

anonymity and confidentiality fears. 

The number of questionnaires that were completed by teenagers at one family planning 

clinic and one Sex Sense clinic were too low (21 and 14 respectively) to provide 

meaningful results. Consequently, this chapter only reports results from respondents at 

the remaining two clinics. A summary of the respondents and the type of questionnaire 

completed, for the five venues analysed in this chapter, is given in Table 7.1. A total of 

804 young people completed a version of the questionnaire. The majority of these were 

school pupils. 
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7.2.4 Data Entry, Validation and Analysis 

Data entry and analysis were performed using the SPSS for Windows software package 

(© SPSS Inc.). A number of students were hired for the purposes of entering the data. 

All questions were checked for the correct range of data entry codes and recoded where 

necessary by referring back to the questionnaires. Other cross-question consistency 

checks were performed to validate the responses given. Consequently, a few 

inconsistent responses were omitted from the final analyses. For example, if a 

respondent completed some of the questions related to Sex Sense as if they had used 

the service, and some as if they hadn't. Furthermore, some responses were recoded if a 

clear error in completing the questionnaire existed. For example, if the question 

regarding use of Sex Sense was not completed, but the following questions relating to 

Sex Sense were. Thus, if use or non-use of the service was clear from these responses, 

the database was recoded accordingly. 

The questionnaire asked the respondents to provide the postcode of the address where 

they lived. For the analysis, the postcodes were linked to Census wards and the 

Carstairs deprivation index using the methodology described in Chapter 4. hi some 

cases the respondents gave the area or street where they lived instead of the postcode. 

These were also linked to Census wards using maps and postcode address directories. 

Overall, 82% of the 804 respondents could be allocated to a Census ward and a 

deprivation index. This percentage was similar between the three schools, but lower for 

the clinic users. Where it was not possible to link respondents to wards, this was mainly 

because no postcode or any other information was provided by the respondent. The 

Carstairs deprivation index was chosen to use in this analysis because it was the 

deprivation index most associated with both the variation in teenage conception rates 

{Chapter J) and outcomes {Chapter 6) in urban wards. 

A detailed breakdown of the relevant results by gender and venue are given in 

Appendix O. When results are reported, the appropriate table number to refer to in 

Appendix O is also given. It should be noted that sexual knowledge and behaviour, and 

thus consequent use of services, generally increases with age (Johnson et al. 1994; 

Wellings et al. 2001). This was the case for the respondents in this survey. However 

age is not disaggregated for in the results presented, because most respondents were 

aged under 16, the variation in the age of the respondents between the venues and in 

order to limit the number of cross-tabulations. Furthermore, the overall results for each 
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question could be biased by differences in the results for each age, gender and venue, as 

the sample is not representative across these categories. This is because the study was 

designed primarily to compare localities within the health authority, as opposed to 

providing a representative picture of the situation across the entire health authority. 

However, where these differences are small then the overall results are likely to be 

representative of all respondents. Owing to this, for certain questions, this chapter 

concentrates on the school and gender variation in the results, rather than the overall 

picture. 

Throughout this chapter a normal approximation to the binomial distribution test is 

used to test the difference between two percentages for categorical data, and t-tests are 

used to test the difference between two mean values for continuous data. Due to the 

sensitive nature of the study, the variability in enforcing examination conditions and the 

non-random sampling of respondents it was felt necessary to ensure that significance 

testing was conservative. Thus, the high proportion of school pupils sampled (finite 

population correction) is not adjusted for to reduce the standard error of estimates for 

the school venues. Furthermore, only results with a significance level of less than a 1% 

probability are highlighted. 

7.3 Demographic Results 

The mean and median age of all respondents was 15 years (Table 0.1). The 

respondents at School A were slightly younger than those in School B, reflecting the 

earlier period in the school year that the survey took place. The mean age for 

respondents in School A was 14,4 years, whilst at School B the mean age was 14.6 

years. The mean age of the respondents at School C was older (15.7 years) because 

only Year 11 pupils completed the questionnaire. The female family planning clinic 

respondents were also older (mean 16.7 years) than the female Sex Sense respondents 

(mean 15.4 years). This may reflect the age group of teenagers that each type of clinic 

attracts. 

In regard to gender (Table 0.2), 57% of all respondents were female. Slightly more of 

the school pupil respondents were female at all three schools, whereas most (over 90%) 

of the clinic respondents were female. Regarding ethnicity (Table 0.3), most 

respondents (97%) stated that they were of white British origin. 
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Using postcode and other address information Carstairs deprivation index scores were 

allocated to the respondents. The mean Carstairs scores for the school respondents 

reflected the deprivation of the wards in which the schools were located (Table 0.4). 

Those at School A (Carstairs Index=1.48) were much more deprived than those from 

School B (-0.22) and School C (-0.64). Furthermore, those attending the Sex Sense 

clinic (1.39) were also more deprived than the family planning clinic users (0.20). 

When asked about their religion (Table 0.5), most respondents either stated that they 

had no religious affiliation (50%) or that they were Church of England (44%). The 

percentage of respondents reporting their religion as Church of England was higher for 

School C compared to the other two schools. Fifty-seven percent of respondents at 

School C gave their religion as Church of England compared with 38% and 39% at 

Schools A and B respectively. Despite this, there was no real difference noted between 

the schools when the respondents were asked about the importance of religion in their 

family life (Table 0.6). Overall, 89% of respondents stated that it was not important. 

7.4 Knowledge, Use and Opinions of Sexual Health Services 

7.4.1 Use of Sexual Health Services 

Thirty-three percent of those sampled stated that they had used a service for sexual 

health or contraceptive advice (Table 0.7). Sixteen percent stated that they had been to 

a young person's clinic, whereas 13% had either used a family planning clinic or their 

family doctor. Only 2% stated that they had used a General Practitioner (GP) other than 

their family doctor. Figure 7.1 displays the responses disaggregated by school and 

gender for the Year 11 pupils only (see also Table 0.8). At each school more females 

attended each of the three main services than their male counterparts. The young 

people's clinics seem to be the only service used by male pupils to any degree. It 

should be stressed that use, in this case, may include accompanying their partner to a 

clinic, rather than the young men seeking advice by themselves. 

For both genders there was variation between the schools in those who had never used 

any service. This was highest in School C (59% of females, 90% of males) and lowest 

in School A (38% of females, 74% of males). These differences were not highly 

statistically significant, and they are likely to be related to variation in local service 

provision and possibly varying levels of sexual activity (see Section 7.6). However, the 

variation in service use remains after accounting for the variation in those sexually 
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active in each school. For female sexually active respondents those who had never used 

any service ranged from 33% in School C to 22% in School A. Variations in the use of 

services are a key factor in understanding variations in conception rates and outcomes. 

However, overall, there were less than 100 sexually active female pupils, which 

restricted any further analysis of service use amongst the sexually active sample. 

Figure 7.1: Use of sexual health services (Year 11 responses) 
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The results appear to reflect the importance of service availability in determining use. 

School A is the only school near to a family planning clinic, so the higher usage of this 

type of service by all females at this school is not surprising. However, female pupils at 

School B, which is near to a Sex Sense clinic, have used GP services more than those at 

the other two schools, but not significantly so. Overall, 25-37% of female year 11 

pupils at the three schools state that they have seen a GP for sexual health advice. 

Female pupils at School C also use GP services more than other types of family 

planning service. This may reflect that there are no other family planning services 

located near to the school. The nature of the advice received is unable to be determined 

from the questionnaire (e.g. contraception, period problems). Nevertheless, these 

figures indicate that GPs have an important role to play in the sexual health of 15-16 

year old women. The variation in youth clinic usage is discussed later in Section 7.4.5. 
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7.4.2 Opinions on Sexual Health Services 

Overall, most opinions expressed by users about all three services were positive and 

there was little evidence that respondents had changed from one service to another. The 

young people's clinic users particularly mentioned the importance of the detailed, 

understanding and confidential advice that they received. The friendly, non-

judgemental nature of consultations and the availability of leaflets were also popular:-

Very good, you get all the information you need in confidence. (Female, School A) 

I had leaflets that were helpful so I could read through them with my mum and they 

gave me information about safe sex. (Female, School A) 

I think it was good and I learnt the risks of pregnancy and relationships. Also how to 

prevent pregnancy and STDs. (Female, School B) 

were ve/y oW Y fo j/ow. 77;e)/ WAecZ fo j/ow a 

friend which made me feel easier. (Female, Clinic D) 

A few criticisms levelled at youth clinics were that the information given was similar to 

what they had heard before or that some staff were dismissive. However, in general, 

comments from all study locations were favourable to such services and did not 

indicate any explanations for the variation in the use of the Sex Sense clinics. 

Respondents from all study locations who had attended family planning clinics 

particularly highlighted the good information that they had received and that the staff 

were easy to talk to. Some criticisms were made about long waiting times and 

judgmental staff:-

Sex Sense was very helpful and treated you like an adult. The advice I received was 

very useful. The Family Planning Clinic was too personal and treated you like some 

stupid school girl. (Female, School A) 

The respondents who had seen their GP for sexual health advice commended them for 

their advice, honesty and confidentiality:-

They were fine. The doctor really made me realise things. He never treated me like a 

6yr old. (Female, School A) 
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My doctor was very helpful and explained a lot to make sure I knew what I was 

doing. (Female, School C) 

I think they are very good in privacy and telling you exactly what's what. (Female, 

School C) 

Again, the above statements highlight the importance of confidential, clear, detailed 

and non-judgemental advice. Consequently, some criticisms that were made of GPs 

were that they were negative and / or judgmental. Respondents also mentioned that 

they should give out more literature, and that they felt uneasy with male GPs. There 

was no obvious variation between the schools in their positive and negative opinions of 

sexual health advice received from GPs. 

The doctor was very negative but Sex Sense was very helpful and people more 

friendly. (Female, School B) 

My doctor wasn't all that helpful and I was uneasy talking to him as he was male. 

(Female, School B) 

Family Doctor was OK. He was really judgmental about everything. (Female, 

School C) 

7.4.3 Knowledge of Sexual Health Service Provision 

The respondents were asked to tick, from a list of items (free condoms, emergency 

contraception etc.) what they thought each sexual health service (Sex Sense, family 

planning and GP) provided (Table 0.9). Most items are provided by all three services, 

though GPs generally don't provide free condoms and Sex Sense doesn't generally 

provide STD or cervical smear tests. Furthermore, the extent of the provision for all the 

items varies by provider. 

Some respondents clearly misunderstood this question and instead completed it as if 

they were being asked to decide which service type was most likely to provide which 

item. Consequently the responses given here and in Table 0.9 are adjusted to account 

for this. This was done by analysing only those respondents who thought more than one 

service provided at least one of the items listed. The overall results for all these 

respondents are presented in Table 7.2. The following section concentrates on the 

responses given for contraceptive and pregnancy provision for each service, as they 

have the most relevance to teenage pregnancy. 
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Table 7,2: Knowledge of service provision (All responses - adjusted percentages) 

Service Provided Sex Sense Family 
Planning 

Doctor 

Advice on relationships 63 59 11 

Advice on health (such as diet) 10 27 93 

Advice on smoking / drugs 24 41 80 

Free condoms 90 62 22 

Other free contraceptives 61 56 64 

Emergency contraception 49 57 72 

Pregnancy testing 48 72 80 

Unplanned pregnancy counselling 54 79 37 

ykhdcejkteskjbrIir//Vin)S 53 50 87 

Advice & tests for other STDs 52 50 86 

Cervical smears 15 29 86 

Counselling on child / sexual abuse 53 69 45 

N=477 

For Sex Sense, 90% of respondents thought that free condoms were provided. 

However, only 61% and 49% thought other free contraceptives and emergency 

contraception were provided. There was also a lack of knowledge regarding pregnancy 

testing provision (48%) and the availability of unplanned pregnancy counselling (54%). 

The knowledge of any form of contraceptive provision at family planning clinics was 

poor. Sixty-two percent of respondents thought that they provided free condoms, 56% 

thought other free contraception was provided and 57% thought that emergency 

contraception was provided. However, the knowledge of pregnancy testing provision 

and unplanned pregnancy counselling was higher at 72% and 79% respectively. 

Knowledge of other free contraceptive provision by GPs was similar (64%) to that for 

other services. However, knowledge of emergency contraception provision was greater 

(72%) than that for other services. Furthermore, 80% of the respondents believed that 
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GPs offered pregnancy testing, but only 37% felt that unplanned pregnancy counselling 

would be given. 

In general, the overall knowledge about what each family planning service provides 

could be described as poor. This indicates how ill-informed some school pupils are 

regarding the nature of provision by sexual health services. Knowledge of service 

provision by gender was similar for all the items in the table. It was also broadly similar 

across all three schools, despite the variation in service provision. Clinic users did tend 

to have a better knowledge of what was provided at the type of clinic they were 

attending (see Table 0.9). 

7.4.4 Knowledge of Sex Sense 

Overall, knowledge of the Sex Sense service was virtually universal, with 96% of 

respondents reporting that they had heard of this service (Table O.IO). However, as the 

previous results indicate, whilst a service may be well known, knowledge of what it 

offers may not be so good. For all respondents, initial knowledge of Sex Sense was 

most likely to be gained through friends (46%), school teachers (44%) and visiting 

speakers to schools (39%) (Table 0.11). Magazines / leaflets or adverts / posters were 

also mentioned by 30% of the respondents. This highlights the importance, as found in 

other studies (Meyrick and Swann 1999; Stone and Ingham 1999), of word of mouth 

and education establishments in promoting sexual health services. 

Although few in number, more than twice the number of respondents at Sex Sense 

Clinic D (61%) had first heard of the service through their friends than via any other 

source. The next most popular source of first knowledge was visiting school speakers 

(28%). Studies of users of clinics in Southampton have found a similar reliance on 

friends by clinic users for their initial knowledge of services (Stone and Ingham 1999). 

Significant differences occur between the schools in the proportions stating friends and 

school teachers as their initial source. Year 11 pupils at School A (61%) were more 

likely to have first heard about Sex Sense through their friends than those at schools B 

(35%; p<0.01 vs. School A) or C (21%; p<0.001 vs. School A) (Table 0.12). This may 

help to account for the greater use of Sex Sense, shown in the next section, by those at 

School A. 
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7.4.5 Use of Sex Sense Clinics 

Overall, 18% of the respondents had used a Sex Sense clinic (Table 0.13). As indicated 

earher these users were more likely to be female. As School C is not located near to a 

clinic its pupils used Sex Sense the least. Owing to this, only the results for the other 

two schools are now discussed. Figure 7.2 displays the percentage of respondents who 

stated that they had been to Sex Sense at these schools. However, the clinic they 

attended may not have been the nearest clinic to their school depending on where they 

lived and their local mobility. For all female pupils, 28% at School A stated that they 

had used Sex Sense compared with 22% at School B. This difference was not 

statistically significant using the tests employed for this report. There was also no 

significant difference between the percentage of males from each school who had used 

Sex Sense, although again it was higher at School A (15%) than at School B (8%). 

Figure 7.2: Use of Sex Sense for schools A & B - All responses 
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Most pupils at both schools who had not used Sex Sense stated that this was because 

they hadn't needed to use the service (Table 0.15). Some pupils, predominately 

females, were using alternative services. However, this was also higher for females at 

School A (18%) than School B (11%). This could suggest, either a greater need for 

services by School A pupils, or that they found services easier to access. 
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The majority of Sex Sense users have not regularly attended the service (Table 0.16). 

This could be because they have recently become sexually active. Of respondents at all 

venues who had used a Sex Sense clinic, more than half (57%) stated that they had only 

used the service once or twice, with 24% having been to Sex Sense more than five 

times. The latter percentage was higher for those in School A than School B, which 

may indicate an earlier age at first intercourse, or more fi-equent sexual experiences, for 

School A pupils. 

7.4.6 Users' Opinions of Sex Sense 

Those respondents who had used Sex Sense were asked for their opinions regarding the 

service, in terms of whether a particular feature of the service was good, adequate or 

poor (Tables 0.17 & 0.18). The results for all users are given in Table 7.3. As the 

distribution of users varies between the venues, these views are more representative of 

the clinic near School A than near School B. However, these results were not 

disaggregated by clinic, as it is not certain which clinic(s) the pupils attended. 

Table 7.3: Opinions of Sex Sense clinics 

(Percentage response from all clinic users) 

Attribute Good Poor 

Staff fiiendliness 80 0 

Trust / confidentiality of staff 79 1 

Services available 75 1 

Service received 73 0 

Clinic location 61 7 

Accessibility of clinic 55 8 

Atmosphere of the waiting area 36 11 

Privacy of waiting area 30 18 

Waiting times 25 12 

Opening hours 14 40 

N= 128-132; Remaining respondents reported each service attribute to be 'adequate' 
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The staff and the services provided by Sex Sense were highly rated by its users. Eighty 

percent thought the staff were friendly and 79% thought that the confidentiality of the 

staff was good. Also, 73% rated the service they had received as good and 75% said the 

services available were good. The location and accessibility of the clinics were reported 

as good by the majority of respondents. Sixty-one percent thought the clinics were well 

located and 55% thought that their accessibility was good. However, the waiting times 

to see clinic staff (25% good), the atmosphere (36% good) and privacy (30% good) of 

the waiting areas weren't as popular. 

By far the least popular aspect of Sex Sense was its opening hours. Each clinic opens 

for two to two and a half hours per week. Only 14% of users thought that these opening 

hours were good, whilst 40% said they were poor. This feature may restrict 

accessibility to the service and lead to increased use of alternate services. Furthermore, 

no highly significant differences were found in the opinions of users from these two 

schools. Those users from School A generally thought the services available at the 

clinic and the clinic location were better, whilst those at School B said the waiting 

times were better (Table 0.17). 

7.5 Knowledge of Sex and Contraception 

7.5.1 Knowledge Statements 

The respondents were given seven basic factual statements regarding sex and 

contraception. They were asked to indicate how much they agreed with each on a scale 

of one to five (l=Strongly Agree to 5=Strongly Disagree). Mean knowledge scores 

were then calculated from these values (Table 0.19). In general, respondents at all the 

venues tended to correctly agree or disagree with the statements, indicating a good 

basic knowledge of sex and contraception issues. The only exception was for the 

statement "It's against the law to have sex with a boy who is under 16". This is false, 

but across all venues and genders there was much uncertainty regarding this. 
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Table 7.4: Significantly different sexual knowledge scores (Year 11 responses) 

Gender / Statement A 
School 

B C 

Male 

It's against the law to have sexual intercourse 
with a girl who is under 16 

2.6 L8* -

It's against the law to have sexual intercourse 
with a girl who is under 16 

2.6 - L8* 

Female 

Even if contraception is used correctly, there is 
still a chance that a woman can become pregnant 

- 2.1 1.7* 

It's against the law to have sexual intercourse 
with a girl who is under 16 

2.3 - L6** 

It's against the law to have sexual intercourse 
with a girl who is under 16 

- 2.4 1.6* 

A girl cannot become pregnant the first time she 
has sexual intercourse 

4.0 - 4.5* 

*p<0.01; **p<0.001; 
Lower values imply more agreement with the statement. 
Only the knowledge scores for the two schools compared in the specific t-test are shown in each case. 

For the year 11 pupils at each school, significance tests were performed to identify if a 

certain school's pupils were more or less knowledgeable than another's. Few 

significant differences at the 1 % level were identified and these tended to show a better 

knowledge of sex and contraception by females from School C (see Table 7.4 and 

Table 0.20). For the female Year 11 pupils, those at School C showed significantly 

better knowledge than those at the other two schools regarding the statement "It's 

against the law to have sexual intercourse with a girl who is under 16." School C 

females also had better knowledge than those in School A (p<0.01) that a girl can 

become pregnant the first time she has intercourse, and than those in School B that a 

woman can become pregnant even if contraception is used correctly (p<0.01 vs. School 

C). The male pupils at School A had a poorer knowledge than those at the other two 

schools in relation to whether "It's against the law to have sexual intercourse with a girl 

who is under 16" (p<0.01 vs. School B & p<0.01 vs. School C). 
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7.5.2 Knowledge of the Pill, Condom and Emergency Contraception 

The respondents were asked a number of questions regarding whether the contraceptive 

pill would be effective in certain circumstances. Less than half of all respondents 

correctly answered any of these questions, indicating that in-depth knowledge of pill 

use was not good (Table 0.21). Female respondents were a little more informed than 

the male respondents, as would probably be expected. A comparison of the Year 11 

pupils (Table 0.22) showed that pupils from the different schools were equally 

inaccurate, with one exception. This related to the question on whether the pill is still 

effective after being missed for six hours. Female respondents at School A gave 

significantly more correct responses (54%) than those at School C (27%; p<0.01). 

Questions regarding safe sex condom practice were also put to the respondents. Overall 

knowledge was very good regarding the correct practices that should be followed 

(Table 0.23), except that when using a condom the penis should be removed from the 

female partner whilst still erect. Only 69% of the respondents correctly answered this 

question. There was also a difference in responses between the Year 11 female school 

pupils for the same question (Table 0.24). This contradicted earlier results for pill 

effectiveness after being missed for six hours, as significantly more at School C (84%) 

got the answer correct than those at School A (59%; p<0.01). However, in general, the 

results were similar for pill and condom knowledge between females at these two 

schools. Thus, it is difficult to conclude that variations in sexual knowledge exist from 

these findings. 

In a subsequent question the respondents had to choose the correct time period, from a 

list provided, within which the emergency contraceptive pill is effective. The results 

indicated a poor knowledge of the correct time period, with only 40% of the 

respondents correctly responding 72 hours (Table 0.25). The clinic users were more 

likely to know this than the female school pupils, who were in turn more 

knowledgeable than their male counterparts. Significantly, more of the year 11 males at 

School B (50%) got this question correct than those at School A (18%; p<0.01) (Table 

0.26). Otherwise, there was no major variation between the schools in responses to this 

question. 
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7.6 Sexual Behaviour 

7.6.1 Ever had Sexual Intercourse 

Fifty percent of the respondents stated that they had had sexual intercourse (Table 

0.27). This figure includes 100% of the Family Planning Clinic E users and 78% of 

those women using Sex Sense Clinic D. The overall figure is much higher than shown 

nationally for sexual intercourse prior to age 16 (Wellings et al. 2001). Reasons for this 

could include that some respondents are 16 or older; are clinic users and therefore more 

likely to be sexually active; misreporting due to the sensitive nature of the question and 

the respondents come firom more deprived areas than the national average. 

Figure 7.3: Ever had sexual intercourse (Year 11 responses) 
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At all three schools more females than males reported having had sexual intercourse. 

These figures are contrary to national findings that suggest the percentage having 

sexual intercourse prior to age 16 is broadly similar for both genders (Wellings et al. 

2001). Results for the schools are displayed in Figure 7.3 and Table 0.27. They are 

restricted to Year 11 pupils, as this was the only year group to complete this section of 

the questionnaire (see Section 7.2.2). Variation was also found between the percentage 

stating they had ever had intercourse at each school, with School C pupils being less 

sexually active. Twenty-eight percent of male pupils in year 11 at School C reported 
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having had intercourse compared with 50% and 41% for their counterparts at schools A 

and B respectively. Whilst 64% of females at School A and 63% of females at School 

B reported having had sex compared to 45% at School C. These results were not 

statistically significant at the 1% level. 

There was no evidence that the sexually active respondents at each school were any 

more or less deprived than those who were not sexually active. However, this is likely 

to reflect the fact that the deprivation of individuals in each school is broadly similar. 

Across the schools, those who had ever had sex were more deprived than those that 

hadn't (Table 7.5). However, this result was only statistically significant for male 

pupils. 

Table 7.5 Sexual activity by socio-economic deprivation (Year 11 responses) 

Gender Ever had Sex Mean Standard N 
Carstairs Score Deviation 

Male Yes 0.48* 1.07 50 
]%o 0.07 1.00 76 

Yes &31 l^G 100 
tk) &01 &95 75 

Weighted analysis accounting the variation in the number of respondents by school; * p<0.01 

7.6.2 Age at First Intercourse 

The respondents who stated that they had ever had sexual intercourse were then asked 

for their age at first intercourse in years and months. As few respondents gave the 

number of months, only the age expressed in years is analysed here. Not surprisingly, 

given the current age of the respondents, of those who have had intercourse most first 

had sex under the age of 16 (91%) (Table 0.28). Fifty percent first had sexual 

intercourse under 15 and 19% under the age of 14. 

It is not possible to examine fully the proportions of all respondents having sex under 

16, because a number of them have not yet reached their sixteenth birthday. A better 

comparison of the situation regarding age at first intercourse can be made by examining 

the percentage of school respondents stating that they had intercourse under the age of 

15, as all year 11 pupils were at least 15 when they completed the questionnaire. These 

percentages are outlined for the three schools in Table 7.6. 
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Table 7.6: Percentage at each school having sexual intercourse under the age of 15 

(Year 11 responses) 

A 
Male 

B C A 
Female 

B C 

Percentage 34 19 11 23 31 25 

Responses 35 32 90 44 35 106 

N=342 

In contrast to the earlier results for ever having had sexual intercourse, the percentage 

who had sexual intercourse prior to age 15 is similar for females across the three 

schools, at around 25-30%. However, there is now a marked difference in the male 

results; those at School A (34%) were significantly more likely to report intercourse 

prior to the age of 15 than those at School C (11%; p<0.01). 

7.6.3 Contraceptive Use 

Eighty-three percent of the sexually active respondents stated that a modem 

contraceptive method (not including emergency contraception) was used at first 

intercourse (Table 0.29). By far the most frequent method was the condom (78%). 

Those at School B (31 %) were less likely, but not significantly so, to have not used 

contraception at first intercourse, when compared to School A (14%) and School C 

(11%). Overall, only 50% stated that they had always used contraception (Table 0.30). 

No significant differences were found between the schools regarding this point. Sixty-

six percent also stated that they had used a condom during their last sexual intercourse 

(Table 0.31), whilst 15% reported using no contraception at the time of last 

intercourse. Non-use of contraception and condom use was lower for those at School B, 

but not significantly so. 

There was no evidence, within any school, that the female pupils who reported always 

using contraception were any more or less deprived than those who hadn't always used 

contraception during intercourse. Again, this is likely to reflect the fact that the 

deprivation of individuals in each school is broadly similar. However, across the 

schools, no significant differences were found either (Table 7.7), though those always 

using contraception tend to be more deprived. These results may be biased by factors 

such as access to family planning services, which was greater near to the school 
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(School A) situated in the more deprived area. However, further analyses were 

restricted because there were too few sexually active female respondents to produce 

meaningful results. 

Table 7.7 

Female contraceptive use by socio-economic deprivation (Year 11 responses) 

Contraceptive Mean Standard N 
Use Carstairs Score Deviation 

Not Always 0.94 40 

Always &29 1.07 50 

Weighted analysis accounting the variation in the number of respondents by school. 
'Always' defined as those stating they had intercourse more than once and always used 
contraception (Section E, Question 7), or the condom or pill was used during their first and only 
sexual intercourse (Section E, Question 5). 

The respondents were then asked if they had discussed using contraception prior to first 

intercourse (Table 0.32). Only 52% stated that this took place, and there was no major 

variation between the schools regarding contraceptive discussion. Despite nearly all 

respondents stating that they thought both partners should take responsibility for using 

contraception (Table 0.33), 70% of those who had discussed using contraception stated 

that this was actually the case (Table 0.34). Overall, 23% stated it was the respondent 

who took the responsibility, and 8% their partner. There were no significant differences 

by gender or schools in this result. However for males, a higher percentage at School C 

(46%) stated that they took sole responsibility compared with the other two schools. 

7.7 Sex Education 

7.7.1 Responses to Sex Education Opinion Questions 

All the respondents were asked a set of questions pertaining to the quality of their sex 

education, whether they took it seriously and whether the topics were covered at the 

right age for them. They were asked to mark their opinion on a five-point scale 

(l=Strongly Agree to 5-Strongly Disagree) and these responses were aggregated to 

mean scores. These questions were asked in order to gauge the level of satisfaction 

concerning their sex education, plus to identify any variation between the schools. 

The responses were quite mixed, but on the whole the pupils were positive towards the 

sex education they had received (Table 0.35). In general, there were no major 
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differences between respondents at each of the schools, indicating that there may not be 

marked variation in sex education at each school. Discussions with school PSHE and 

Sex Sense representatives indicated that this was also the case. However, significantly 

more Year 11 females at School C (mean score 2.1) stated that their school teachers 

made them feel comfortable when talking about sex and related issues than those at 

School B (2.8; p<0.001) (see also Table 0.36). 

7.7.2 Appropriate Ages for Teaching Specific Sex Education Topics 

The respondents were asked at what age certain sex education subjects should be 

taught, and indeed if they should be taught at all. This was done in order to identify 

which subjects were most important to the respondents. The median ages for each 

subject, accounting for those who thought it shouldn't be taught, are given in Table 7.8 

(further details are also given in Tables 0.37 - 0.39). For all subjects the median age 

was either 12 or 13. The subjects that the respondents wanted to be taught at age 12 

were HIV / AIDS and other sexually transmitted diseases; sexual abuse / rape; 

contraception and how to say to 'no' to sex. 

Table 7.8: Median appropriate ages for covering specific sex education topics 

(All responses) 

Topic Median 

HIV/AIDS and other sexually transmitted diseases 12 

Sexual abuse, rape 12 

Contraception 12 

How to say 'no' to sex 12 

Homosexuality and lesbianism 13 

Abortion 13 

How to discuss contraceptive use with a new partner 13 

The role of emotions in sexual relationships 13 

Sexuality and religious and moral values 13 

N= 694-709 
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There was Uttle variation between the schools in the median ages for each subject. 

However, although this is based on fewer than 20 respondents, users of Sex Sense 

Clinic D had lower median ages for some subjects. This could reflect the fact that most 

were sexually active and had an earlier age at first intercourse than the school pupils. 

Furthermore, all respondents at this venue thought that they should be taught how to 

say 'no' to sex at the age of 9. This may indicate some regret towards their initial 

sexual experiences. 

7.7.3 Open-ended Sex Education Opinions 

The respondents were asked for any opinion they had regarding their school sex 

education. This question aimed to identify particular issues that were important to the 

young people in the content and delivery of their sex education. There were 215 

responses to this question. Though not representative of all respondents, the comments 

that were made were generally unfavourable towards their sex education and similar 

across the three schools. However, to begin with, some people did praise it:-

Very good, made you feel comfortable about what you were talking about, peace of 

mind and reassurance. (Male, School C) 

Yes, I feel that I have gained enough confidence from my sex education lesson and 

has helped me decide to be careful when have sex. This does not mean I have. 

(Female, School A) 

I think at my school it was very good at dealing with this issue and gave lots of 

information. (Female, School C) 

Some respondents stated that they had found it hard to ask questions in front of their 

classmates during sex education lessons 

I think the sex education in schools is OK, but it is far too 'open 'for people to ask 

individual questions without getting embarrassed. (Male, School C) 

Another problem highlighted with the classroom environment was that a number of 

people tended not to take the lessons seriously, which spoilt sex education for the rest 

of the class. Due to this and the embarrassment in asking questions, some respondents 

stated that certain lessons should be given in smaller groups or separate groups for each 

gender. The latter pomt was mentioned by the female respondents. They either believed 
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that it would be more appropriate to discuss certain issues when there were only other 

females present, or that the male class members were too disruptive for a meaningful 

lesson to be given 

/ think sex education should be taught in smaller groups as sitting in a class with 30 

people is embarrassing. (Female, School A) 

In senior school the sex education was very comprehensive but I feel that girls and 

boys should at one point be segregated to talk of subjects such as how to say no. 

Girls only groups, Ifeel, give more support to each other, and I would have 

benefited. (Female, School C) 

Sex education at school is OK. However the boys are immature and ruined it for us 

that wanted to listen. Certain issues should be taught separately. (Female, School C) 

Additionally, a number of comments were made regarding the poor quality of teaching, 

or the embarrassment of some teachers 

7/ V ZzAe f/zey fo AM/vy z/p OM 

with other things. (Female, School A) 

The quality of my sex education is OK, but the staff involved in talking to us about 

sexual issues should make us feel more comfortable in talking about sex. (Female, 

School B) 

I felt uncomfortable because it was a school teacher. (Female, School C) 

The timing and content of their sex education was criticised by some respondents. 

Some believed what they were taught was rather limited as they already knew it. Other 

respondents also stated that they had received sex education too late and that it should 

be taught much earlier. Other pupils felt that their sex education was limited in that it 

was not taught enough, plus some stated what they had received was repeated too often, 

so that it became tiresome and they lost interested in the lessons 

It didn't help, it taught me everything I already knew. (Male, School B) 

/yeeZ /Mme ca/we foo /M}" Wrgz/izYy wAo .yaiW 

loved me. (Female, School A) 
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I thought it was pointless. I was 16 when we had videos in PHSE classes. Seven 

young women had left by then to have children. (Female, Clinic D) 

I think it should be taught earlier on so that you know before you get to the age 

where you are going to have sex. (Female, Clinic E) 

In general, it was felt that they should be given more detailed information regarding all 

sex education topics:-

fAg fgxwaZ we werg gootfybr w/zo V 

about it - there should be more lesson when you between 14-15 especially on 

abortion /pregnancy / AIDS. (Male, School A) 

It's fine but it does not cover the smaller details which are also important. (Male, 

School B) 

It was generally a load of rubbish. Should go into more depth, make the less 

confident feel more at ease and should be taught earlier. (Female, School A) 

In particular, for the female respondents, more was required on the emotions 

surrounding sex and sexuality:-

It sucks majorly. You get taught all the physical sides of it, but the mental side gets 

left out. Needs major improvements. (Female, School C) 

It was not taken very seriously and sex was approached as an emotionless act. 

Sperm meets egg, end of story. (Unknown, School A) 

7.8 Discussion 

The questionnaire used in this chapter was not designed specifically for the purposes of 

this thesis. Also, as the study was conducted in a specific locality rather than across the 

country, its findings will partly depend on local culture, service provision and sex 

education programmes. However, the findings do highlight the variation in sexual 

knowledge, behaviour and service use than can exist within relatively small regions. 

Consequently, the results illustrate some general themes that are applicable to 

understanding the variation of teenage conception rates, and especially under 16 

conceptions, in Great Britain, These are discussed later, following a discussion of some 

limitations with the study. 
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7.8.1 Limitations of the Survey 

The findings fi-om the schools should be representative of pupils in the school years 

surveyed, as a large number of pupils fi-om those school years were sampled from 

classes representative of the entire school year. However, at School C there may be 

some bias in responses due to the exclusion of pupils whose parents did not give them 

permission to complete the questionnaire. This is because, the pupils' family 

circumstances and attitudes to sex may influence their sexual attitudes and behaviour 

(see Chapter 2 and Social Exclusion Unit 1999). As two-thirds of Year 11 pupils 

completed the survey at this school, the bias may be limited. 

There was variation between the venues in terms of how strictly examination 

conditions were implemented, or whether it was possible to do this (Clinic venues). 

Consequently, the accuracy of responses, in particular to more sensitive questions, are 

likely to be affected. In general, this is also a problem for surveys with sensitive 

questions, as respondents are affected by the social desirability to give acceptable 

responses (De Vaus 1996). It is especially a problem when surveying young people as 

they tend to be more susceptible than most to peer pressure. 

This thesis specifically focuses on the variation between areas rather than the absolute 

values of responses. Thus, if the bias in responses, for whatever reason, is similar 

between venues then the variation in the results would not be affected by the accuracy 

of the absolute value of the responses. However, in this survey there may be differential 

bias between venues because of the way the study was conducted. Therefore, owing to 

this and the sensitivity of the questions, it was decided that differences in the results 

would be considered significant only if there was less than a 1% probability they could 

have occurred by chance. 

In regard to this thesis, it would have been interesting to examine further the factors 

associated with the sexual activity, contraceptive use and service use of the female 

respondents. However, further multivariate analysis was restricted, in particular, by the 

low number of sexually active female respondents (90 at the three schools). 

Consequently, the standard errors in any analysis would be large limiting the 

identification of any significant differences. Similarly, multivariate analysis was limited 

by the small number of sample sites. For the same number of respondents, there is 

likely to be less variability in the data than if the respondents came from a wider range 
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of areas. This is because there will be some correlation between the responses within 

the schools that reflects the socio-economic situation in each locality and exposure to 

similar sex education and service provision. 

7.8.2 Factors Accounting for the Variation in Users Between Sex Sense 

Clinics 

The variation in the attendance figures is mainly due to the large difference in the size 

of the relevant catchment population around each clinic. This is three and a half times 

larger for the clinic near to School A. However, the findings of this survey also suggest 

other factors as to why the Sex Sense clinic near to School A is more popular than the 

one proximate to School B. As the clinic users are generally under 18 at both clinics 

and the school pupils are likely to attend their nearest clinic, the pupils' responses are 

fairly representative of these clinics' catchment populations. 

Female pupils at School A were slightly more likely to have used a Sex Sense clinic at 

least once. However, male pupils from School A are more likely to use the service. 

This could be because there are more sexually active males at School A. Furthermore, 

the survey results show that School A Sex Sense users are possibly more regular 

attendees than those at School B. Local health and education informants, who assisted 

with the study, reported that School B is also located in a more closely-knit community, 

meaning that there is less anonymity for individuals within the community, compared 

to School A. This may be preventing some young people from accessing the service 

because of confidentiality and anonymity fears. This has been highlighted in other 

research analysing service usage of rural teenage women (Garside et al. 2002). Indeed, 

there was no evidence fi-om the survey to suggest that School B pupils were instead 

using alternative services any more than those at School A. However, their greater use 

of GP services, as opposed to Sex Sense, could be explained by the GPs not being 

viewed as an alternative service to Sex Sense for certain sexual health matters, for 

example period problems. This is illustrated by a lack of knowledge of specific service 

provision. 
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7.8.3 How the Findings Relate to the Variation in Conception Rates 

Word of mouth can be an important factor increasing knowledge of family planning 

services and encouraging their use if approved of Those who used the Sex Sense 

clinics were more likely to have first heard about it from their friends. Research 

conducted on young people's clinics in Southampton show similar findings (Stone and 

Ingham 1999). The main criticism of the Sex Sense service was its limited opening 

times of two hours, one late afternoon per week. In areas where services are open more 

often during the week, this could encourage them to be used by more people and more 

often. In general, specific knowledge of what each type of family planning service 

provides is poor. Where there is better knowledge this is likely to encourage greater use 

of services. Overall, the survey results suggest that improving opening times, 

knowledge of provision and service popularity with young people could increase 

service use and thereby potentially increase contraceptive use and decrease conceptions 

in areas near to clinics. 

The service usage in each area can be linked to the local availability of each type of 

service in that area. This has also been shown in Grampian Health Board in Scotland, 

where use of specialist family planning services rose dramatically following the 

introduction of a Brook Advisory Centre (Information and Services Division 2001). 

Therefore, if provision influences the variation in those using services it could also 

influence the rates of those who conceive, through the numbers who use services and 

the relative effectiveness of each type of service. Furthermore, young men are more 

likely to use Sex Sense than any other sexual health service. Thus, where services are 

better at attracting young men, this could increase contraceptive use locally and impact 

on conception rates. 

All three types of sexual health service are used to a similar degree by the young 

females surveyed. This indicates the importance of GPs in providing sexual health care 

to under 16s, despite dissatisfaction and confidentiality fears regarding them mentioned 

by young people in other literature (Donovan et al. 1997; Lo. et al. 1994; Wareham and 

Drummond 1994). Thus, GP provision may contribute to the variation in under 16 

conception rates. This has been found for all teenagers in other literature (Hippisley-

Cox et al. 2000). 
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All three schools in the survey are located near to GP services. The results indicate that 

GP use is relatively higher where there are less alternative services, plus accessibility in 

terms of opening hours is important to service users. Thus, the amount of use of GP 

services could be because any disadvantages, perceived or otherwise, may be 

outweighed because they are easier to access in terms of opening hours and geographic 

spread. Furthermore, the GPs in this area may have been particularly good at giving 

sexual health consultations to young people. Indeed, in this study opinions were 

favourable regarding all three types of sexual health service. Thus, variability in the 

popularity or attitudes of GPs is likely to affect the use of their surgeries and thus 

potentially contribute to the variation in conception rates. However, the reasons for the 

consultations are not known. The poor knowledge of specific service provision 

indicates that some will use a different type of service for different sexual health 

matters. 

The survey findings show that there is some evidence that sexual activity is associated 

with socio-economic deprivation, confirming evidence from national survey data 

(Wellings et al. 2001). The proportion of sexually active respondents is highest for 

males at the school located in the most deprived ward, and lowest for both sexes at the 

school in the least deprived ward. Furthermore, sexually active pupils also tended to 

live in more deprived wards. 

National findings suggest that young women with lower educational attainment are less 

likely to use contraception at first intercourse (Wellings et al. 2001). hi this study, to 

the contrary, contraceptive use was not related to the deprivation of the school localities 

or Census wards. Those at School B were the least likely to use contraception at first 

intercourse and less likely to use condoms. However, this may reflect the anonymity 

problems in accessing contraception in the local area. Chapters 2 & 5 emphasise the 

importance of deprivation in predicting the variation in teenage conception rates. Such 

variation also ultimately depends upon the variations in unprotected sexual activity. 

Thus, there is some evidence fi-om this survey that those in more deprived areas may 

start having sex earlier, but there is no evidence of a trend with contraceptive use. 

However, the results of this study should be treated with caution because these findings 

are based upon only three locations and a limited number of sexually active individuals. 

179 



The survey has shown that the general knowledge of sex and contraception topics is 

reasonable, but specific knowledge regarding the pill and the duration within which 

emergency contraception could be used was poor. This has also been shown for school 

pupils in Lothian, Scotland (Graham et al. 1996). Although the South-East Hampshire 

survey did not show great variation in knowledge between the schools, if it does exist 

then it could contribute to the variation in teenage conception rates, through variation in 

local contraceptive use-effectiveness. The importance of this issue is shown by the fact 

that, if anything, the least sexually active females (fi-om School C) were the most 

knowledgeable. Thus, those that need the knowledge most may be less likely to have 

received it. The lack of variation in knowledge between the schools may reflect that 

they come under the control, and therefore the policies, of the same education and 

health authority. 

The importance of linking sex education to local family planning provision has been 

emphasised in other literature (Meyrick and Swarm 1999). In this survey, a number of 

respondents expressed dissatisfaction with the sex education that they had received. 

Some felt it should be taught at a younger age and be more specific and comprehensive. 

Over half of the respondents thought that all subjects should be taught by age 13. 

Overall, this highlights that some young people feel they are not informed enough 

about sexual health issues. Where appropriate sex education exists it may help to 

prevent pregnancies. This is emphasised by the findings of poor knowledge regarding 

contraception and family planning provision, and that issues such as contraception and 

how to say 'no' to sex should be taught early in their sex education curriculum. 
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(CIIAJPTIEFIS 

SUMMARY AND CONCLUSIONS 

8.1 Introduction 

The principal aim of this thesis was to investigate the geographic variation in teenage 

conception rates and outcomes across Great Britain. This is an issue that has until recently 

received limited attention. For instance, there is now a Government target to reduce the 

variation in under 18 conception rates (Department of Health 2001). In contrast to 

previous research, a range of risk factors were considered. This is done through a detailed 

analysis of the variation between Census wards {Chapters 5 and 6), supported by a 

literature reviews {Chapters 2 and 3) and a survey of young people's sexual health matters 

{Chapter 7). The factors considered are related to both the 'demand' for sexual / 

contraceptive advice services and the 'supply' of these services and sexual health 

information. In particular, the recent increase in specialist services for young people was 

assessed. 

There are higher teenage conception rates in urban areas, primarily attributed to higher 

levels of deprivation (McLeod 2001), and possibly less sexual activity in rural areas 

(Ford and Bowie 1989). The literature reviews have shown that there has been no 

examination of the factors influencing the variation in rural areas, of rates or outcomes, 

and whether they are different to those in urban areas. Consequently, as the nature of 

deprivation and access to services vary between urban and rural areas (Countryside 

Agency 2000), the analyses in Chapters 5 and 6 were performed separately in each type 

of area. 

Initially, this chapter summarises what knowledge exists regarding factors that account for 

the variation in teenage conception rates and outcomes. It also details what knowledge this 

thesis adds. The literature reviews themselves add knowledge, as there is no previous in-

depth review that specifically examines the evidence for factors that account for variation, 

as opposed to the level of teenage conception rates and outcomes. The key findings are 

then outlined. Finally, this chapter highlights the advantages and limitations of the data 

and methodology used in this thesis, then further research areas are suggested. 
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8.2 Factors that Account for the Variation in Teenage Conception Rates 

The Hterature review {Chapter 2) notes that age and 'relationship' status are key 

determinants of teenage conception. However, they are likely to have little impact on 

the variation in teenage conception rates, unless there are marked differences in these 

population structures across the country. The modelling results {Chapter J) confirm 

that age accounts for hardly any of the variation between Census ward teenage 

conception rates. However, it was not possible to account for relationship status 

because of the lack of appropriate data. 

It is known that certain ethnic groups tend to reside in specific areas of the country and 

parts of cities, plus there is variation in ethnic-specific teenage birth rates (Berthoud 

2001). However, there are no data on teenage conception rates by ethnic group. The 

models for South and West England find that the presence of South Asians in urban 

areas is associated with increased rates, particularly for 16-17 year olds. There is no 

evidence of a difference in conception rates in wards with higher Afiican-Caribbean 

populations. This implies that South Asians are more likely to conceive as teenagers 

than the general population and Afirican-Caribbeans are not. In Chapter 5 this is related 

to earlier age at marriage and early childbirth within marriage for some South Asian 

groups (Social Exclusion Unit (SEU) 1999). However, this explanation is not 

confirmed in the urban conception outcome models. This may be because these 

findings are based upon aggregated ethnic group populations, as individual conception 

data by ethnicity are incomplete. This means that it is possible that the results are also 

indicative of other characteristics of areas where these ethnic groups reside. 

The models fitted in Chapter 5 also find that other homogeneously distinct groups 

present in specific wards can explain some of the variation observed. The presence of 

students or boarding school pupils is associated with reduced rates. Their behaviour is 

markedly different to that of other teenagers in the area because, as highlighted by the 

SEU (1999), better life aspirations may give them more incentive not to get pregnant. 

Also, they may be better informed regarding sexual health matters and services. Their 

presence is therefore important to consider when examining teenage conception rates. 

The literature review {Chapter 2) shows that a key factor associated with the variation 

in teenage conception rates is socio-economic deprivation. At both area and individual 

level teenage conception rates increase in line with deprivation. The modelling results 
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also find that socio-economic deprivation is strongly associated with the variation in 

conception rates across all area types. However, it accounts for more of the variation in 

urban as opposed to rural wards. This is possibly because the indicators of deprivation 

do not account adequately for deprivation in rural wards and thus greater variation in 

socio-economic conditions is reflected in urban wards (Martin et al. 2000). 

Furthermore, socio-cultural influences, such as restricted social opportunities, less 

anonymity and fewer teenage mothers, may mitigate the impact of deprivation by 

limiting opportunities for sex (Ford & Bowie 1999) and encouraging the use of 

contraception, if accessible, to prevent pregnancy. The variation in deprivation 

components that are significant in each model also indicates that different aspects of 

deprivation are more important in explaining its association with the variation in 

conception rates in each type of area. 

The literature review has found that the mechanisms that relate deprivation to 

conception remain unclear. In the urban models, different deprivation components are 

significant in each age group model, indicating that socio-economic factors may 

influence the behaviour of a 15 year old differently to that of a 19 year old. More 

pregnancies may be planned in deprived areas due to lower opportunity costs of 

childbearing (SEU 1999), but interviews with teenage mothers indicate that there are 

too few of these to account for much of the variation in teenage conception rates. There 

is also evidence that deprived teenage women may start having sex earlier and are less 

likely to use contraception at first intercourse. 

The survey findings in Chapter 7 confirm that there is evidence that sexual activity is 

associated with deprivation, at least for those aged 16 and under. The proportion of 

sexually active respondents was greatest for males at the school located in the most 

deprived ward, and lowest for both sexes at the school in the least deprived ward. 

Sexually active pupils also tended to live in more deprived wards. However, 

contraceptive use was not related to the deprivation of the school localities or Census 

wards. Thus, this confirms, for younger teenagers, that higher conception rates in more 

deprived areas are likely to be accounted for, at least partly, by more sexually active 

women, but not necessarily by poorer contraceptive use. 

For older teenage women, who are known to be more sexually active in general 

(Johnson et al 1994; Wellings et al. 2001), the link with deprivation is more likely to be 
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attributable to variation in contraceptive use, use-effectiveness as well as the desire for 

children. However, there has been little examination of the relationship between 

deprivation and contraceptive use after first intercourse to confirm this assertion. As 

most of the sexually active respondents in the sexual health survey were under 16, this 

analysis is also unable to contribute evidence to this issue. However, the findings do 

show that those at the school in the community where there is less anonymity may use 

services and contraception less. This adds weight to evidence that anonymity fears may 

restrict service use by teenagers in these settings, such as rural areas (Garside et al. 

2002). 

There is widespread provision of contraception in Great Britain. However, the 

specialised youth-oriented services are more dispersed. There is conflicting evidence in 

the literature as to whether services are effective in reducing teenage conception rates. 

Studies across large regions indicate that rates are not related to the use of family 

planning clinics (for example, Paton 2002). However, another study found that 

variation in the type of service provided may contribute to the variation in rates (Allaby 

1995), whilst other evidence shows that specific elements of provision, such as staffing, 

may be more important in explaining the variation (Hippesley-Cox et al. 2000). 

The modelling results find that conception rates still vary by health authority, but in a 

different order, after accounting for demographic and socio-economic factors. It is 

argued that this partly reflects variation in policies and service provision, including, 

possibly, variation in access to specialist family planning services in urban areas. These 

factors also help to explain the wide variation in the health authority findings between 

the urban and rural areas. The findings from the survey in Chapter 7 also show that 

service usage, by those at each school, is related to the local provision of each type of 

family planning service. This adds further evidence that the variation in the types of 

service provided could influence teenage conception rates. 

The literature review notes that there has been little examination of any effect 

attributable to the expanding youth-oriented family planning provision. Other research I 

have been involved with found increased provision in health authorities where under 16 

conception rates declined during the 1990's (Ingham et al. 2001). The models in 

Chapter 5 find no evidence of reduced rates near to any type of service. It is argued that 

this is perhaps because the models do not account for the placement of services in high 
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conception rate areas. However, analysis of areas where new youth-oriented services 

were established {Chapter 5) also indicates that they do not generally affect local 

teenage conception rates. This is contrary to the findings by Ingham et al., and may 

indicate a limited use of youth-oriented services by all teenagers. 

Sex education in Great Britain is generally poor and varies in its content and teaching 

methods. There is limited direct evidence that it affects teenage conception rates in 

Great Britain, let alone their variation. This is except for local sex education initiatives, 

such as teacher training and employment of local coordinators, that have been 

associated with reduced under 16 conception rates (Ingham et al. 2001). It also appears 

to be important to link sex education with contraceptive services (Meyrick and Swann 

1999). In the sexual health survey it was highlighted that some young people felt that 

their sex education was limited, plus they had poor knowledge regarding contraception 

and sexual health service provision. However, there was little variation between the 

schools in these factors. The health authority effects shown in the multilevel models 

may also be representative of different approaches to sex education within each health 

authority area. However, as sex education policy is the responsibility of each school 

rather than each local education authority, this seems unlikely. Overall, the evidence 

points to sex education being potentially a major factor, but there is weak evidence that 

it contributes to the variation in teenage conception rates. 

The literature review notes that the factors associated with variation in conception rates 

are likely to differ with the age of the teenage woman. The modelling results find that 

there are differences between the age categories of teenagers in urban wards, in 

particular between those under 16 and older teenage women. For instance, in certain 

age groups, the presence of students or boarding school pupils is associated with 

reduced rates, whilst the presence of South Asians is associated with increased rates. 

However, the effect of deprivation is similar in accounting for the variation in 

conception rates in each age group. 

The findings from the modelling highlight that the impact of services is different, 

especially between those aged under 16 and those 16 and over. Firstly, there is 

variation in the health authority effects between the under 16's and the other age 

groups. Secondly, adding health authority to the models accounts for more of the 

variation in rates between wards for younger teenage women. This suggests that 
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variation in service provision is a more important factor for under 16 conception rates. 

This is likely to be explained by older teenage women finding services more accessible, 

due to greater mobility and less confidentiality and anonymity concerns. 

The analysis of areas where new youth-oriented services were established {Chapter 5) 

also indicates that access to youth-oriented services only potentially reduces rates for 

under 16's. This could reflect greater anonymity concerns when using GP services 

(Allaby 1995) and that youth-oriented services tend to be more targeted at this age 

group through outreach work in schools and their opening times (Peckham et al. 1996). 

Indeed, as younger teenagers use youth-oriented services more (Stone & higham 1999) 

and are less sexually active (Wellings et al. 2001), these services may attract 

proportionally more sexually active younger teenagers. Furthermore, the main criticism 

of the Sex Sense service in Chapter 7 was its limited opening times. All these factors 

may limit the use of youth-oriented services by older teenagers and could explain why 

such services do not impact on conception rates for older teenagers, hi areas where 

youth-oriented services are open more often, this could encourage them to be used by 

older teenagers and used more frequently. This may account for the lower conception 

rates found in Avon, where there is a Brook Advisory Centre with regular opening 

hours and many older teenage clients. 

In the sexual health survey, all three types of sexual health service are used to a similar 

degree by the young females surveyed. This indicates the importance of General 

Practitioners (GPs) in providing sexual health care to under 16s, despite the 

dissatisfaction and confidentiality fears with them mentioned by young people in other 

literature (Donovan et al. 1997; Lo. et al. 1994; Wareham and Drummond 1994). Other 

research has also noted a significant use of GP services by under 16's (Rowlands et al. 

2001). This is because such disadvantages, perceived or otherwise, may be outweighed 

because they are easier to access, in terms of opening hours and geographic spread. 

Consequently, they may be used more than is often believed, especially by older 

teenagers who have less anonymity and confidentiality concerns. This again could 

explain why the provision of youth-oriented services has no impact on conception rates 

for older teenagers. However, there is no relationship between GP provision and the 

health authority effects found in the models. This is likely to be because provision is 

widespread and it is more, as argued earlier, the characteristics of the GP services that 

are important. 
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8.3 Factors that Account for the Variation in Teenage Conception 

Outcomes 

The literature review {Chapter 3) states that age is a key factor associated with teenage 

conception outcomes, but not necessarily their variation. The modelling results 

{Chapter 6) confirm this assertion. The literature review finds no evidence for how 

much 'relationship' status or other factors, such as ethnicity, contribute to the variation 

in teenage conception outcomes. In general, the model results indicate, except for 

students, that homogeneously distinct groups are less important in accounting for the 

ward variation in teenage conception outcomes than for the conception rates. This 

implies that whilst certain groups have different levels of teenage conception rates to 

that of the general teenage population where they reside, once pregnant their 

distribution of conception outcomes is broadly similar. 

The literature review found that deprivation is a key factor associated with the variation 

in teenage conception outcomes across Great Britain. Those living in more deprived 

areas are more likely to continue their pregnancy to maternity than those in more 

affluent areas. There is evidence that this is partly because some teenage women in 

deprived areas plan their pregnancies. Furthermore, it is likely to be due to lower 

opportunity costs of childbearing, reflecting their poorer socio-economic circumstances 

and poor future aspirations (Turner 1998; Social Exclusion Unit 1999). Culturally, the 

number of existing teenage mothers also appears to make it more acceptable to 

continue with the pregnancy in deprived areas (Tabberer et al. 2000). Furthermore, 

teenage women in these areas are more likely to oppose terminating any unplanned 

pregnancies (Turner 1998; Social Exclusion Unit 1999; Tabberer et al. 2000). 

Modelling of conception outcome data for South and West England confirms that 

socio-economic deprivation is associated with the variation in teenage conception 

outcomes across all area types. Unlike the teenage conception rate models, there is little 

difference in the amount of variation accounted for by deprivation between urban and 

rural wards. This indicates that socio-economic factors are more important than socio-

cultural factors in rural areas once a woman becomes pregnant. It is not clear why, but 

it could be partly related to the ability to access private termination services. The 

variation in deprivation components that are significant in each model also indicates 
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there are differences in the way in which deprivation is associated with conception 

outcome in each type of area. 

There are wide variations in the access to termination services, particularly private 

services. However, based upon regional and national studies, there is no evidence that 

this is related to the variation in teenage conception outcomes. The model results in 

Chapter 6, however, find that conception outcomes differ by health authority after 

accounting for demographic and socio-economic factors, hi particular, there are more 

termination outcomes occurring in urban wards of Dorset HA than any other health 

authority. This could be related to the private termination (BPAS) clinic that is located 

there. 

The health authority variation could also partly reflect variation in local policies, such 

as entitlement to a National Health Service termination (Abortion Law Reform 

Association 1999), and variation in access to and practices of termination referral 

services. These factors are also reflected in the difference in the health authority effects 

between the urban and rural areas. Adding health authority to the models accounts for 

some of the variation in rates between wards, though more so for urban areas. This 

implies that the variation in service provision has more of an impact in urban areas, 

whereas rural dwellers have broadly similar, but poorer, access to services. However, 

there is no clear relationship between the health authority findings and access to any 

type of termination referral service, in either setting. This suggests that any relationship 

is more complex than purely the placement of these services. 

Across the country, older teenage women are more likely to continue their pregnancy to 

maternity. Earlier in this thesis it was hypothesized that variation in deprivation and 

service access may contribute differently to the variation in the distribution of teenage 

conception outcomes by age. Indeed, for the urban models, there is some evidence that 

deprivation accounts for more of the variation in conception outcomes for those under 

16 at age of conception as opposed to older teenagers. This implies that deprivation is a 

more important factor influencing the decision-making and ability to access termination 

services of younger teenage women. 

The health authority results fi-om the models of teenage conception outcomes in urban 

wards also vary between age groups. Furthermore, there is some evidence that this 
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health authority variation accounts for more of the ward variation in conception 

outcomes in urban areas for women aged under 16. This finding is partly attributed to 

the presence of youth-oriented family planning services. For under 16's these services 

appear to increase the percentage of conceptions that are terminated. This is contrary to 

the hypothesis that they ought to decrease the percentage terminated. This is attributed 

to few planned pregnancies and poorer contraceptive use amongst this age group. It 

also casts doubt upon whether the hypothesis would, in reality, hold for older teenagers, 

as the majority of their conceptions are also unplanned. The youth-oriented services 

only appear to have any significant effect amongst women who were under 16 when 

they conceived. As stated earlier, this could reflect greater anonymity concerns when 

using GP services (Allaby 1995) and that youth services are targeted more at under 

16's (Peckham et al. 1996). 

8.4 Key Findings 

To summarise from the previous two sections, the main findings from the analyses in this 

thesis are as follows :-

• Significant variation exists between health authorities in both conception rates and 

conception outcomes after accounting for socio-economic and demographic factors. 

This indicates that variation in family planning and termination policies and provision 

do contribute to the variation in conception rates and outcomes. Furthermore, higher 

health authority teenage conception rates in urban areas are associated with poorer 

access to specialist family planning clinics. For teenage conception outcomes, there is 

evidence that provision of a private termination service does significantly increase the 

proportion of conceptions that are terminated. 

• The factors associated with variation in conception rates and outcomes vary by urban-

rural location. Socio-economic deprivation is more important for explaining the 

variation in teenage conception rates in urban areas as opposed to rural areas. However, 

deprivation appears to be equally as important in explaining the variation in teenage 

conception outcomes in both types of area. The health authority of residence has more 

impact on the variation in urban as opposed to mral areas, especially for conception 

outcomes. This suggests that any variation in contraceptive or termination provision is 

more important for explaining the variation within urban areas. 
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® The factors associated with the variation in conception rates and outcomes vary by the 

age of teenage women. In particular, there is evidence that the variation in service 

provision is more important in accounting for the variation in under 16 conception rates 

and outcomes. Notably, the provision of youth-oriented clinics tends to increase the 

proportion of under 16 conceptions that are terminated. Deprivation also appears to be 

more important for explaining the variation in conception outcomes for under 16's than 

older teenagers. 

• It is important to consider the make up of the teenage population within areas when 

examining the geographic variation in teenage conception rates, particularly the ethnic 

composition or number of students. However, any impact of homogeneously distinct 

groups appears to be more important in accounting for the variation in conception rates 

than conception outcomes. 

8.5 Key Methodological Issues 

Chapters 2 & 3 highlight the need for detailed analyses of the variation in teenage 

conception rates and outcomes. Most previous research is based at a regional level, 

whereas Chapters 5 and 6 examined the variation in teenage conception rates and 

outcomes between Census wards. This allowed for small area variations in socio-

economic and demographic factors to be accounted for that may be missed by higher 

level aggregations, and the consequent examination of adjusted health authority effects. 

Past studies typically either considered only demographic and socio-economic factors 

and / or used simple statistical techniques. This thesis has examined a range of potential 

demographic, socio-economic and service provision factors and uses multilevel 

regression techniques to analyse the variation in rates and outcomes. 

Multilevel models are an advantage for a number of reasons. Firstly, they can account 

for the hierarchical nature of the data set allowing parameters and standard errors to be 

estimated correctly. Secondly, the effect of factors on the ward variation can be 

considered using such models. Finally, multilevel model residuals can be used to 

identify wards with extreme rates or proportions after accounting for the factors 

included in each model. 

The literature review {Chapter I) has shown that there has been no examination of 

factors influencing variation in rural areas, and whether they are different to those in 
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urban areas. Consequently, the analyses were performed separately for urban and rural 

wards. This allowed for the identification of factors that were important in each area, 

and the extent to which each factor contributed to the ward variation in either 

conception rates or conception outcomes. 

The literature reviews highlight that standard deprivation measures may not be the most 

appropriate for analysing associations between deprivation and teenage pregnancy. 

This is because such generic deprivation indicators were designed to assess overall 

variations in health and socio-economic conditions. Furthermore, generic deprivation 

indices may not adequately reflect rural deprivation as they use measures more 

appropriate for assessing urban deprivation (Martin et al. 2000). This thesis instead fits 

a range of deprivation measures that are components of the standard indices. The most 

appropriate combination of indicators does vary by age and urban-rural residence. 

Typically, each combination of deprivation components better accounts for the ward 

variation than any of the standard indices. 

8.6 Limitations 

The analysis findings are based upon one area of the country, namely South and West 

England, but are generalised to the rest of the country. The South and West region is 

not typical to some extent of the rest of Great Britain. It has a better general health 

status (Department of Health 1996), contains few industrial villages (such as mining 

villages) and no large metropolitan areas. However, at the ward level the region 

exhibits, across urban and rural areas, a range of deprivation and service provision that 

are similar to the rest of the country. The findings may also only be relevant to the 

specific time period within which the study was conducted, and measures such as 

deprivation reflect current circumstances and not effects over time. 

The findings for homogeneously distinct groups may be specific to the characteristics 

of these groups and where they reside in the South and West region, hi particular, the 

ethnic findings may be restricted by limited ethnic mix of this area. Additionally, 

because of this limited ethnic mix, South Asians were combined as one group. Other 

research indicates that teenage birth rates vary dramatically within South Asian ethnic 

groups (Berthoud 2001). 
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Variation exists in data quality by health authority over time. This may limit the findings, 

particularly the interpretation of the health authority effects. However, examination of the 

model estimates for the health authority by year of conception interaction indicates that 

variation exists between the health authorities over and above the variation in data quality. 

Adding this interaction to the models also had little effect on other model parameters. 

Furthermore, it was found that changes of address during pregnancy were likely to have a 

limited effect on the overall findings. 

The urban-rural definition gives a division of the wards that is specific to the method 

chosen to distinguish urban and rural areas. As there is no agreed definition of rurality, the 

results are, therefore, only representative of the areas chosen to represent urban and rural 

communities (Martin et al. 2000). hi this case all areas not classified as rural or rural-

fiinge were assumed to be urban. Owing to this some urban areas could perhaps be 

described as rural areas more than vice versa. This implies that the rural results are most 

likely to be representative of true rural areas. However, any rural areas wrongly classified 

as urban will contribute little to the urban results as they are likely to have small 

population sizes. 

It was not possible to properly account for access to services in the multilevel models, 

because of the issue of endogenous service placement. Furthermore, in this study there 

was little change in GP and generic family planning provision during the study period. 

Thus, it was not possible to examine the effect of access through the introduction of 

new services in the same way as youth-oriented services. However, access to GP 

surgeries and any family planning clinic were examined against the health authority 

findings from the models. Though, these distance measures could have been tested 

further in the multilevel models by introducing a health authority level. Furthermore, it 

is argued, particularly for GP services, that any effects solely due to location are likely 

to be limited because of the wide proliferation of such services. 

The data were modelled separately for the urban-rural settings and age groups in 

preference to fitting a single model with urban-rural and age interaction terms as outlined 

in Chapter 4 Section 4.1. However, there would have been some advantages in using the 

latter approach. Firstly, this would allow the equality of parameter values, such as those 

for the health authorities, to be tested between settings and age groups. Secondly, any 
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significant difference between the ward-level variances for the different groups could also 

be investigated. 

The factors accounted for in the models have helped to account for the majority of the 

variation in ward conception rates and outcomes. There are a number of factors that 

may account for the remaining unexplained variation. These are outlined in Chapters 5 

and 6, in particular, the characteristics of family planning and termination services; how 

these services are located; the methods by which service users access services; 

variation in access and deprivation within geographically large rural wards; local 

culture; 'relationship status'; the amount and nature of sex education that the teenagers 

received. 

The limitations of the sexual health survey findings are described in Chapter 7 Section 

7.8.1. hi particular, the findings are based upon one specific area, three schools and few 

sexually active respondents, which limits how much the findings can be attributed to 

the rest of the country. However, the findings do highlight the variation in sexual 

knowledge, behaviour and service use that can exist within relatively small regions. 

There were also problems in how the questionnaires were conducted and in the 

reliability of the answers to the more personal questions. However, unless there is 

substantial bias between the venues, the findings regarding variation will be less prone 

to error than those for determining the percentage with a certain characteristic. 

8.7 Future Research 

Firstly, there is a need to repeat the modelling analyses in different regions and for 

separate time periods. This would help to ascertain whether the findings for service 

provision, such as those for youth-oriented services and the presence of BP AS clinics, are 

valid. Secondly, there is a need to examine more factors that may account for the 

unexplained ward level variation in both teenage conception rates and outcomes. These 

include those factors detailed in the last section, in particular, detailed service related 

factors, especially relating to referral to termination services and the characteristics of 

family planning services. Both quantitative and qualitative methods would be appropriate. 

Such analyses would also provide further explanation of the health authority findings in 

this thesis. Indeed, the analysis could be extended, by examining the influence of such 

factors at a health authority or local authority level through a three-level model. 

Furthermore, an investigation of the wards that had extreme rates or proportions after 
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accounting for the factors fitted in the models would highlight other circumstances that 

influence the variation. 

Due to the nature of the data set, the analyses in this thesis have concentrated upon 

associations with small area characteristics. It would be interesting to examine more 

individual factors to understand the mechanisms involved in linking deprivation and 

service use to teenage conception and teenage conception outcomes. In particular, the 

lifetime influence of socio-economic factors and histories of contraceptive use, and 

contraceptive use-effectiveness, by all teenagers. There is also a need to examine 

associations with ethnicity at the individual level to clarify whether different groups do 

vary in conception rates and outcomes, and whether any relationship persists after 

accounting for deprivation. 

In regard to the methodology, simultaneous equation modelling could be used to account 

for the placement of services in areas of high conceptions and high maternities, when 

examining any effect of access to services and their characteristics. However, such 

methodology would be dependent upon the availability of suitable information regarding 

service placement. Further methodological research should focus upon what constitutes an 

appropriate measure of rurality and rural deprivation. Research should also account 

appropriately for deprivation in all settings and not rely upon generic indicators. 

Consideration should be given to using components from a new 'Index of Multiple 

Deprivation' (Noble et al. 2000). This includes measures from a range of data sources, 

many of which can be updated more regularly than at each Census. In regard to rural 

deprivation, it includes indicators of geographical access to services, such as post offices. 

Overall, future research should be designed recognising the variation, by urban-rural 

residence and age, in the factors influencing the variation in teenage pregnancy. 

Consideration should also be given to fitting the data in a single model, allowing for 

interactions by area type and age group. Indeed, detailed investigation of why there are 

variations in these factors and their importance in accounting for the variation is necessary 

to provide further interpretation of the findings found in this thesis. In particular, there is a 

lack of detailed research in rural areas, whilst concentration on the variation in under 18 

conception rates and outcomes would now be appropriate given recent Government 

targets. 
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APPENDIX A 

DATA 

]R]S(fLl]KIfnGPnHKSTrBJE^lTlV[E%\nr 

This appendix specifies the National Health Service (NHS) data extracted for each health 

authority (HA) in the South and West region. A number of boundary changes to the health 

authorities occurred during the study period. Since part of the data related to health 

authorities that no longer exist, these health authorities may be cited below. Health areas 

that are cited refer to their existing boundaries or final boundaries if they are no longer in 

existence. 

Data were requested for residents of each health authority who were aged 20 years and 

under at the time of conception outcome. The data were also obtained for residents 

irrespective of the location of the hospital providing treatment. Thus, those women who 

received treatment outside the boundaries of the relevant health authority can be included 

in the final data set. Unless otherwise stated, all episodes were extracted from hospital 

record databases of inpatient episodes. The data were typically extracted by operation and 

diagnosis codes by a number of organisations and not myself owing to reasons of 

confidentiality. The procedures and conditions represented by these codes are given in 

Appendix B. hi some cases, data for the same time period and for the same geographic 

area were obtained from more than one source. In these cases, conception data for 1994 

and earlier were obtained from initial data source, whilst conceptions for 1995 and 1996 

from the latter source. 

Avon HA 

For the part of the health authority that was formerly Bath District Health Authority 

(DHA), data from April 1991 to March 1996 were obtained from the former Wessex 

Regional Health Authority (RHA) Inpatient Hospital episode database. The Wessex RHA 

covered the counties of Dorset, Hampshire, Isle of Wight and Wiltshire, plus the Unitary 

Authority of Bath and North-east Somerset. Births and antenatal episodes were extracted 

as episodes occuring under the main speciality of Obstetrics or GP Maternity. 

Miscarriages were extracted as episodes where the main diagnosis was given as 634 

(International Classification of Diseases Version 9 (ICD9) - World Health Organisation 

1978). Terminations were extracted as episodes where any of the operative procedures 
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were Qlll,Q146orQ113 (Office of Population Censuses and Surveys Version 4 

(OPCS4) codes - OPCS 1990). 

Further hospital episodes data were obtained from Avon HA. They covered residents of 

the former Bath DHA area from April 1993 to March 1998 and residents of the former 

Bristol DHA area from February 1991 to March 1998. The data were extracted as 

follows 

Births / antenatal episodes with any diagnosis code OlO to 099 or Z33 to Z37 (ICDIO -

World Health Organisation, 1992) or any diagnosis code 640 to 677, V22, V23, V27 or 

V28 (ICD9) or any OPCS4 procedure code beginning with R. 

Termination / other abortive outcomes were extracted from any episodes with a diagnosis 

code of OOO to 007 (ICDIO) or any diagnosis code between 630 and 638 (ICD9). 

Cornwall HA 

Data were obtained from April 1991 to October 1997 from the health authority. This was 

performed using the same extraction codes as for the data extracted by Avon HA. 

However, subsequent examination of the data revealed this not to be the case and that the 

data were likely to be missing antenatal and some miscarriage episodes. In response, the 

health authority stated that they had no further data. 

Dorset HA 

Data from April 1991 to March 1996 was obtained from the former Wessex RHA's 

Inpatient Hospital Episodes database as detailed for Avon HA. Further abortive outcome 

data from February 1995 to October 1997 and birth data from June 1995 to October 1997 

were obtained from Dorset Health Authority. The births were extracted by the presence of 

any 0PCS4 operation codes R14, R15, R17-25, R27-30 or a Z37 diagnosis code (ICDIO). 

Abortive outcomes were extracted from episodes with any diagnosis code between OOO 

and 007 or any of the 0PCS4 operative codes QlO.l, Q10.2, Q l l . l , Q11.2, Q11.3, 

Q14.2, Q14.4, Q14.6, Q31.1 (ICDIO). 
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Gloucestershire HA 

Hospital episode data were obtained from Gloucestershire HA from February 1991 to 

March 1998 using the same extraction codes as for the data provided by Avon HA. Up to 

March 1997 these data only included records from providers that were part of the old 

South Western RHA. The South Western RHA covered the counties of Avon (except Bath 

& North-East Somerset UA), Cornwall, Devon, Gloucestershire and Somerset. 

Isle of Wight HA 

Data from April 1991 to March 1996 were obtained from the former Wessex RHA 

Inpatient Episode Database as described for Avon HA. For confidentiality reasons, the 

Isle of Wight HA was unable to provide any frirther data. Consequently, further data on 

births were obtained for the period June 1995 to September 1997 from maternity records 

held by the Isle of Wight Healthcare NHS Trust. However, these data only cover NHS 

births handled by the Trust. Records of terminations performed under the Abortion Act 

were obtained from official notifications held by the Department of Health. These covered 

the period January 1995 to June 1997. No data on other abortive outcomes are held by the 

Department of Health. 

North and East Devon HA 

The Health Authority was unable to supply the data requested and thus it was not included 

in the analysis. 

North and Mid Hampshire HA 

Data from April 1991 to March 1996 were obtained from the former Wessex RHA 

Inpatient Episode Database as described for Avon HA. However, they did not include data 

for the part of the health authority that was formerly part of South-West Surrey DHA. 

This constitutes the current local authority of Rushmoor and part of the local authority of 

Hart. 

Further data were provided by North and Mid Hampshire HA from February 1995 to June 

1997 for abortive outcomes and June 1995 to October 1997 for births. The abortive 

outcomes were extracted from episodes with an ICDIO primary diagnosis code of OOO to 

006. The births were extracted from episodes with ICDIO diagnosis codes 060, 067-70, 

074, 075, 080-84 or 0PCS4 operative codes R14, R15, R17-25, R27-30. 
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Portsmouth and South-East Hampshire H A 

Data from April 1991 to March 1996 were obtained from the former Wessex RHA 

Inpatient Episode Database as described for Avon HA. Further data on abortive outcome 

episodes between February 1995 and June 1997 were provided by the health authority. 

They were extracted from episodes containing ICDIO diagnosis codes 000-007 (or ICD9 

equivalent codes 630-638). Data on births for the period June 1995 to September 1997 

were provided by Portsmouth Hospitals NHS Trust. They were extracted from their 

maternity records and not Inpatient admissions data. It does include data on women who 

gave birth outside the health authority area plus some home births. 

Somerset HA 

Hospital episodes relating to birth / antenatal and abortive outcome data were obtained 

from Somerset HA for the period April 1991 to October 1997. The same extraction codes 

as for the data provided by Avon HA were used. 

South and West Devon HA 

Hospital episodes relating to birth / antenatal and abortive outcome data were obtained 

from South and West Devon HA for the period April 1993 to October 1997. The same 

extraction codes as for the data provided by Avon HA were used. The health authority 

was unable to provide any data prior to April 1993. 

Southampton and South-West Hampshire HA 

Data from April 1991 to March 1996 were obtained from the former Wessex RHA 

Inpatient Episode Database as described for Avon HA. Further data were provided by the 

health authority for births between June 1995 and October 1997, and for abortive 

outcomes between February 1995 and June 1997. The births were extracted by 0PCS4 

operative codes R14, R15, R17-25, R27-30. The abortive outcomes were extracted from 

episodes with ICDIO diagnosis codes 000-008. 
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Wiltshire HA 

Data from April 1991 to March 1996 were obtained from the former Wessex RHA 

Inpatient Episode Database as described for Avon HA. Further episodes, between April 

1995 and October 1997, for all conception outcomes plus antenatal records were provided 

directly by the health authority. The data were extracted from episodes with any ICDIO 

diagnosis code beginning with O or any 0PCS4 code beginning with R or any 0PCS4 

codeQlO.l, Q10.2, Qll.l , Q11.2, Q11.3. 
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OPERATIVE PROCEDURE AND DIAGNOSIS CODES 

FOR CONCEPTION OUTCOMES 

This appendix details the classification of the diagnosis and operation procedure codes for 

the conception outcomes. The diagnosis codes are classified by the International 

Classification of Diseases (ICD) codes (World Health Organisation 1978 & 1992). These 

changed fi-om ICD9 to ICD 10 during the course of the study. The operation procedure 

codes are classified according to the former Office of Population Censuses and Surveys 

(OPCS) codes (OPCS 1990). 

Birth 

If any of the following diagnosis ICD 10 (ICD9) codes are given: 

060 (644.2) - Preterm delivery 

067 (658.2, 658.3) - Labour and delivery complicated by intrapartum haemorrhage, not 

elsewhere classified 

068 (665) - Labour and delivery complicated by fetal stress 

069 (663) - Labour and delivery complicated by umbilical cord complications 

070 (664) - Perineal laceration during delivery 

074 (668) - Complications of anaesthesia during labour and delivery 

075 (669) - Other complications of labour and delivery, not elsewhere classified 

080 (650) - Single spontaneous delivery 

081 (650) - Single delivery by forceps and vacuum extractor 

082 (650) - Single delivery by Caesarean section 

083 (652.2) - Other assisted single delivery 

084 (651) - Multiple delivery 

Z37 (V27) - Outcome of delivery 
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The outcome can also be classified as a birth if any of the OPCS4 operation codes are 

one of the following: 

R14 - Surgical induction of labour 

R15 - Other induction of labour 

R17 - Elective Caesarean delivery 

R18 - Other Caesarean delivery 

R19 - Breech extraction delivery 

R20 - Other breech delivery 

R21 - Forceps cephalic delivery 

R22 - Vacuum delivery 

R23 - Cephalic vaginal delivery with abnormal presentation of head at delivery without 

instrument 

R24 - Normal delivery 

R25 - Other methods of delivery 

R27 - Other operations to facilitate delivery 

R28 - histramental removal of products of conception from delivered uterus 

R29 - Manual removal of products of conception from delivered uterus 

R30 - Other operations on delivered uterus 

R32 - Immediate repair of obstetric laceration 

Miscarriage 

If the ICDIO (ICD9) diagnosis code is '003' (634) - Spontaneous abortion 

However, if the gestation length is more than 24 weeks code as a Birth (Stillbirth). 

NHS Termination 

If the ICDIO (ICD9) diagnosis code is '004' (635) - Medical abortion 

BPAS Termination 

All cases received from British Pregnancy Advisory Service 

Ectopic Pregnancy 
If the ICDIO (ICD9) diagnosis code is 'OOO' (633) - Ectopic pregnancy 
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Hydatidiform Mole 

If the ICDIO (ICD9) diagnosis code is 'OOl' (630) - Hydatidiform mole 

Other Abnormal Products of Conception 

If the ICDIO (ICD9) diagnosis code is one of the following: 

002.0 (631)- Blighted ovum and nonhydatidiform mole 

002.8 (631)- Other specified abnormal products of conception 

002.9 (631)- Abnormal product of conception, unspecified 

Missed Abortion 

If the ICDIO (ICD9) diagnosis code is '002.1' (632) - Missed abortion 

Other Abortion 

If the ICDIO (ICD9) diagnosis code is '005' (636) - Other abortion 

Unspecified Abortion 
If the ICDIO (ICD9) diagnosis code is '006' (637) - Unspecified abortion 
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APPENDIX C 

SPSS SYNTAX FILE TO COMPUTE GESTATION LENGTHS 

COMPUTE rand = UNIFORM(l) . 
EXECUTE. 
compute rand2 = uniform(l). 
EXECUTE. 

* Impute gestation lengths for birth outcomes 

do if (outcome =1). 
recode 
rand 
(Lowest thru 0.0004=23) (0.0004 thru 0.0032=27) 
(0.0032 thru 0.012=31) (0.012 thru 0.071=36) (0.071 thru 0.9608=41) 
(0.9608 thru Highest=45) into gestatio. 

if ((rand <=0.012 or rand > 0.9608) and (rand2 > 0.25 and rand2 <= 0.5)) 
gestatio=gestatio-1. 
if ((rand <=0.012 or rand > 0.9608) and (rand2 > 0.5 and rand2 <= 0.75)) 
gestatio=gestatio-2. 
if ((rand <=0.012 or rand > 0.9608) and (rand2 > 0.75)) gestatio=gestatio-3. 
if ((rand >0.012 and rand <= 0.9608) and (rand2 > 0.2 and rand2 <= 0.4)) 
gestatio=gestatio-l. 
if ((rand >0.012 and rand <= 0.9608) and (rand2 > 0.4 and rand2 <= 0.6)) 
gestatio=gestatio-2. 
if ((rand >0.012 and rand <= 0.9608) and (rand2 > 0.6 and rand2 <= 0.8)) 
gestatio=gestatio-3. 
if ((rand >0.012 and rand <= 0.9608) and (rand2 > 0.8)) gestatio=gestatio-4. 

end if 

* Impute gestation lengths for miscarriage outcomes 

DO IF (outcome=2). 
RECODE 
rand 
(Lowest thru 0.224=6) (0.224 thru 0.664=9) (0.664 thru 0.880=13) (0.880 
thru 0.955=17) (0.955 thru Highest=21) INTO gestatio . 

END IF. 
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* Impute gestation lengths for other abortive outcomes 

do if (outcome > 2 and outcome <11). 
RECODE 
rand 
(Lowest thru 0.01=5) (0.01 thru 0.232=7) (0.232 thru 0.736 =9) 
(0.736 thru 0.942=11) (0.942 thru 0.982=13) (0.982 thru 0.992=15) 
(0.992 thru 0.996=17) (0.996 thru Hi=19) INTO gestatio . 

end if. 
EXECUTE. 

if (rand2 > 0.5 and (outcome > 2 and outcome < 11)) gestatio = gestatio+1. 

* Subtract two weeks to account for the difference between the start of the last 

menstrual period and the mean time of conception 

COMPUTE gest2 = gestatio - 2 . 
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APPENDIX D 

CALCULATION OF 

I'()]PlLIIjyS;iT[()]>f ICS;Tr]]\4LAL]r]E5> IFCMt 

Ward populations were estimated using Local Base Statistics (Cole 1993) and 

Estimating with Confidence (Simpson et al. 1997a) codes as given below. The data 

were obtained from the Manchester Information and Associated Services (MIMAS) 

national data centre. 

Age 13 

Census ward female population aged 13 resident in households (L380045) 

+ 

(Census ward female population aged 10-14 present and resident in non-households) 

divided by 5 

Divided by 

Census ward female population aged 10-14 resident in households (L380036 + 

Z + Z J + Z 

+ 

Census ward female population aged 10-14 present and resident in non-households 

Multiplied by 

Estimating with Confidence female population aged 10-14 

Thus: 

Female Population Aged 13 = ^,$0036 + 

1 j&OOJP + JL + Z jgOO'/J + x 
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Age 14 

Using the same methodology as for age 13 

Female Population Aged 14 = (L380048 + (LI10042 + LI 10044)/5) / (L380036 + 

14 (Fern) 

Age 15 

Census ward female population aged 15 resident in households (L380051) 

+ 

Census ward female population aged 15 present and resident in non-households 

Divided by 

Census ward female population aged 15-19 resident in households (L380051 + 
Z jgOOJ'/ + Z jgOOJZ + 23(90060 + Z 

+ 

Census ward female population aged 15-19 present and resident in non-households 

fZyyOOJJ + 17700JJ 4- + 277007^ 

+ 

Net students aged 16-19 divided by 2 

(Count of female students resident during term-time - this calculation is detailed later 

in this Appendix) 

Multiplied by 

Estimating with Confidence female population aged 15-19 

Thus: 

Female Population Aged 15 = (L380051 + LI 10053 + L110057) / (L380051 + 

+ Z j(900J7 +13^0060 + ZJ&0063 + + 

Z770066 + Z77007J + Z770077 + 76-7^/^; A; 
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Age 16 

Census ward female population aged 16 resident in households (L380054) 

+ 

(Census ward female population aged 16-17 present and resident in non-households) 

divided by 2 

+ 

Net Students aged 16 divided by 2 

Divided by 

Census ward female population aged 15-19 resident in households (L380051 + 

+ 

Census ward female population aged 15-19 present and resident in non-households 

+ 

Net students aged 16-19 divided by 2 

Multiplied by 

Estimating with Confidence female population aged 15-19 

Thus; 

Female Population Aged 16 = (L380054 + (LI 10064 + LI 10066)/2 + (Net Students 

7 6 / ^ ; + ZJgOOJ7 + 23^0060 + 23^0063 + Z7700JJ + 

7:7700JJ + 277006^ + 7^770066 + 7,77007J + 7,770077 + (TVef agecf 76-

7^/^; % ^fFC7 J-7PfFem; 
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Age 17,18 & 19 

Using the same methodology as for age 16 

Female Population Aged 17 = (L380057 + (LI10064 + L110066)/2 + (Net Students 

LI 10055 + LI 10064 + LI 10066 + LI 10075 + LI 10077 + (Net Students aged 16-

Female Population Aged 18 = (L380060 + (LI 10075 + LI 10077)72 + (Net Students 

aggJ /fZJgOOJ; 4- z + ZJgOOJ7 + 7 + 

Z7700JJ + 277006^ + 7770066 + 777007J + 7770077 + (TVef 76-

7^/^; % Z:fFC7̂ -7P(Fe7M; 

Female Population Aged 19 = (L380063 + (LI 10075 + LI 10077)72 + (Net Students 

7P /f7JgOOJ7 + ZJ.̂ OOJ'/ + 73gOOJ7 + 7 jg0060 + 7Jg006j + 77700jj + 

77700JJ + 777006^^ + 7770066 + 777007J + 7770077 + (TVer 76-

7^/^; % 7:frc7 j-7pfFe/»; 
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Net Students 

This is the net difference between non-resident students whose term time address is in 

the ward (for those in households and non-households) and resident students whose 

term time address is elsewhere (for those, at the time of the Census, present in 

households, absent from households and present but not in a household). This is 

calculated to account for the time difference between the Census (April 1991), when 

students were on holiday and likely to be at their home address, and the EWC mid-year 

figures (June 1991), when students were at their term-time address. 

Agel6=Z70077P +2700270 -

Agel7=Z;00;20 +Z700277 - (Z7000JJ + 270009^ + 27007 

Agel8=Z700727 +Z700272 - ("ZJOOOJd + Z7000PJ + Z7007g(^ 

Agel9=Z;00722 +Z70027 J - ("27000^7 + Z7000P(̂  + 7,700;g^ 

Census data are only available to adjust for students aged 16-19. Thus, it is not possible 

to adjust for boarding school pupils aged under 16. The counts are also for both genders 

combined. Thus, in order to obtain a count of female net students, each count is divided 

by 2 in the earlier calculations for the female age-specific population. 
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APPENDIX E 

CALCULATION OF WARD SOCIO-ECONOMIC AND 

HOMOGENEOUS GROUP INDICATORS 

This appendix details how the ward level socio-economic indicators were extracted 

from Small Area Statistics Tables (Cole 1993) of 1991 Census data, and how they were 

used to calculate the generic deprivation indices. Additionally, details are given of the 

extraction of other ward level indicators, including the calculation of the ethnic group 

variables from the Estimating Ethnic Group Populations database (Simpson 1996). 

Carstairs Index 

(Carstairs & Morris 1989) 

1) Proportion of the population living in private households that do not own a car: 

S210045/S210044 

2) Proportion of all persons living in private households with a density of more than 

one person per room: 

(S230047+S230048)/S230045 

3) Proportion of economically active males seeking work; 

S080078/S080012 

4) Proportion of all persons in private households with an economically active head, 

with head of household in social class 4 or 5: 

(S900027+S900032)/S900002 

All four variables are standardised by calculating zscores (value - mean / standard 

deviation). The overall index for each ward is then the sum of these four standardised 

values. 
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Department of the Environment Index (Ward Level) 

(Department of Environment 1995) 

1) Proportion of residents unemployed: 

Unemployed S080078+S080232 

Economically active S080012+S080166 

2) Proportion of children in low earning households; 

Children in low earning households S360012+S360018+S360030+S360036+ 

S360048+S400064+S400071 

Dependent children S360066 

3) Proportion of overcrowded housing; 

Overcrowded households S230003+S230004 

Households S230001 

4) Proportion of people living in housing lacking basic amenities; 

Residents in households lacking amenities S200181+S200149 

Residents in households S200141+S200149 

5) Proportion of households with no car; 

Households with no car S200131 

Households S200001 

6) Proportion of children in 'unsuitable' accommodation; 

Children in 'unsuitable' accommodation S590101+S590102+S590103 

+S590104+S590105 

Dependent children S590099 

7) Proportion of 17 year olds no longer in full time education 

17 year olds in full time education S370041+S370042 

17 year olds S370029+S370030 
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Each component is standardised by using a chi-square method as follows; 

Standardised value = (01 - El)^ / El + (02-E2y / E2 

where: 

01 is the observed value with the characteristic e.g. unemployed 

El is the expected value with the characteristic (applying the proportion in England 

with the characteristic to the 'population' (denominator) in the ward) 

02 is the observed value without the characteristic e.g. not unemployed 

E2 is the expected value without the characteristic. 

The value of 1 is then added to each standardised value. 

Then a log (base 10) transformation is applied. 

Finally, a negative is assigned to all values where 01-El is negative. 

The resulting seven values are then summed to give the index for the ward 
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Jarman Index 

Jarman (1983) 

1) Proportion of elderly alone households (Weight = 6.62) 

(S470015+S470029+S470043+S470057+S4700714-S470085)/S010065 

2) Proportion of residents that are aged under 5 (Weight = 4.64) 

(S380004+S380007+S38001(}fS380013+S380016)/S010065 

3) Proportion of one parent families (Weight = 3.01) 

(S400001+S400061)/S010065 

4) Proportion of unskilled residents (10%) (Weight = 3.74) 

S860164/S860008 

5) Proportion of unemployed residents (Weight =3.34) 

(S080078+S080232)/(S080012+S080166) 

6) Proportion of residents in overcrowded accommodation (Weight =2.88) 

(S230043+S230044)/S230041 

7) Proportion of residents that moved house in the previous year (Weight = 2.68) 

S150001/S010064 

8) Proportion of residents with head of household bom in the New Commonwealth 

(Weight = 2.50) 

S500113/S500001 

The arcsine of the square root of each value is then calculated. 

This value is then standardised by calculating a zscore. 

The index for each ward is formed by summing the weighted values of the eight 

standardised components, using the weights given. 
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Townsend Index 

(Townsend et al. 1988) 

1) Unemployment as a percentage of the economically active population aged 16-

59/64: 

econl = S080078-S080087+S080232-S080240-S080241 

econ2 = S080012-S080021+S080166-S080174-S080175 

unemployed = econl/econ2*100 

2) Percentage of households with no access to a car: 

(S200131/S200001)*100 

3) Percentage of households not in owner-occupied accommodation: 

((S200001-S200002-S200003)/S200001)*100 

4) Percentage of households in overcrowded accommodation (more than one person per 

room): 

((S230007+S230008)/S230005)*100 

A log-transformation is applied to the unemployment and overcrowding variables 

(y=ln(x4-l)). 

These values and the two remaining components are then standardised by calculating 

zscores for each value. 

The resulting four numbers are summed to give the index for each ward. 
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Percentage of Residents who are Members of the Armed Forces 

Persons present in defence establishments and those armed forces members resident in 

households 

((S030132 + S910064 + S910065)/ S010064)*100 

Percentage of Students (Higher Education) 

(SI 00027/SOI0064)* 100 

Percentage of Boarding School Pupils 

(S100026/ S010064)*100 

Ethnic Variables 

Extracted fi'om the Estimating Ethnic Group Populations (ETHPOP) database at MIMAS 

(Simpson 1996). 

Percentage African-Caribbean = (Total female Black African, Caribbean & Other aged 

10-19) / (Total female population aged 10-19)* 100 

Percentage South Asian = (Total female Indian, Pakistani & Bangladeshi aged 10-19)/ 

(Total female population aged 10-19)* 100 
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APPENDIX F 

FACTORS TESTED IN THE MODELS 

The following factors were tested in the models fitted in Chapters 5 and 6. 

Individual Level 

Age at conception - 13-15 years / 16-17 years /18-19 years 

Year of conception - 1993 / 1994 / 1995 / 1996 

Ward Level 

Component deprivation indicators; 

Unemployment (C/D/J/T*) 

Non-car ownership (C/D/T) 

Low social class (C) 

Unskilled (J) 

Overcrowding (C/D/J/T) 

Non-owner occupier (T) 

Lacking basic amenities (D) 

Under fives (J) 

Lone pensioners (J) 

Immigrants in year before census (J) 

Ethnic minorities (J) 

Children in low earning households (D) 

Children in unsuitable accommodation (D) 

Educational participation at age 17 years (D) 

* C = Component from Carstairs Index; D = Department of Environment Index; 
J = Jarman Index; T = Townsend Index 

Other ward indicators: 

% South Asians females aged 10-19 

% African-Caribbean females aged 10-19 

% Higher education students 

% Boarding school pupils 

% Armed service personnel 
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Service related indicators; 

Straight-line distance to nearest GP surgery 

Straight-line distance to nearest family planning clinic 

Straight-line distance to nearest youth-oriented family planning clinic 

Road travel distance (km) to nearest family planning clinic 

Road travel distance (km) to nearest youth-oriented family planning clinic 

Road travel time (mins) to nearest family planning clinic 

Road travel time (mins) to nearest youth-oriented family planning clinic 

Health Authority 
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APPENDIX G 

HEALTH AUTHORITY BY YEAR OF CONCEPTION RESULTS 

FOR CONCEPTION RATES 

Table G.l: Health authority by year of conception interaction results 

for teenage conception rates in urban wards 

Health Authority 1993 1994 1995 1996 

Avon (reference category) 1.00 0.92" 0.89" 0.92' 

North & Mid Hampshire 0.99 0.90 1.15" 1.28'" 

Portsmouth & SE Hampshire 1.08 1.02 1.01 1.19" 

Southampton & SW Hampshire 0.92 0.92 i.oo" i . n " 

Isle of Wight 1.10 0.95 1.08 1.14 

Somerset 1.10 1.15 1.28'" 1.34'" 

South & West Devon 0.99 1.03' 1.12'" 1.20'" 

Wiltshire 1.06 0.97 1.27'" 1.35'" 

Cornwall 0.94 0.98 1.07'" 1.13'" 

Dorset 1.04 1.13' 1.17'" 1.12' 

Gloucestershire 1.05 1.07 0.99 1.37'" 

: p<0.05; ** p<0.01; *** p<0.001 
Wald = 105.2 on 30df; p<0.001; Figures are relative risks 
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Table G.2: Health authority by year of conception interaction results 

for 13-15 year old conception rates in urban wards 

Health Authority 1993 1994 1995 1996 
Avon (reference category) LOO 0.89 &98 1.06 

North & Mid Hampshire 1.17 (182 &89 138 

Portsmouth & SE Hampshire L06 0.94 0.93 IJ^ 

Southampton & SW Hampshire 0.69' 0.75 (188 1.05 

Isle of Wight L09 &77 L06 &77 

Somerset L04 1.23 L46 1.17 

South & West Devon 0.83 L20' L02 IJW' 

Wiltshire 0.93 a84 1.03 1J8 

Cornwall 0J2 0.81 0.95 Oj^ 

Dorset 1.14 a74 1.02 1.02 

Gloucestershire 1.01 L05 L05 IJJ 

' p<0.05; ** p<0.01; *** p<0.001 
Wald = 28.8 on 30df; p<0.5; Figures are relative risks 
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Table G.3: Health authority by year of conception interaction results 

for 16-17 year old conception rates in urban wards 

Health Authority 1993 1994 1995 1996 

Avon (reference category) LOO 0.96 0.93 0.98 

North & Mid Hampshire 1.14 0.99 L25 L37 

Portsmouth & SE Hampshire 1.20' 1J3 LIS 1J# 

Southampton & SW Hampshire (X86 1.02 1.06' 1.15" 

Isle of Wight 1.11 L05 LOS L49 

Somerset 1.47'" 1.31 1.53 1.50 

South & West Devon 1.09 L06 1.21 L2S 

Wiltshire 1.23' IJ^ 133 L48 

Cornwall 0.99 L03 IJ^ L34" 

Dorset L34 L24 IJ^ 

Gloucestershire L21 LOS 1.61" 

* p<0.05; ** p<0.01; *** p<0.001 
Wald = 43.3 on 30df; p< 0.1; Figures are relative risks 
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Table G.4: Health authority by year of conception interaction results 

for 18-19 year old conception rates in urban wards 

Health Authority 1993 1994 1995 1996 
Avon (reference category) LOO (X91 0.86" 0.87" 

North & Mid Hampshire (189 ().85 1.14'" 1.22'" 

Portsmouth & SE Hampshire 1.01 (198 0.93 1.08' 

Southampton & SW Hampshire 0.97 0.90 0.99 i . io" 

Isle of Wight L08 (X91 L09 0.98 

Somerset 0.93 1.05' 1.12" 1.29'" 

South & West Devon 0.96 0.99 1.09"' 1.19'" 

Wiltshire 1.01 &89 1.30'" 1.29'" 

Cornwall 0.93 0.99 1.07" 1.06" 

Dorset 0.96 IXM^ 1.17'" 1.11" 

Gloucestershire 1.03 1.02 0.94 1.29'" 

* p<0.05; ** p<0.01; *** p<0.001 
Wald = 90.8 on 30df; p<0.001; Figures are relative risks 
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APPENDIX H 

SERVICE PROVISION BY HEALTH AUTHORITY 

Table H I: Service provision by health authority 

Health 
Authority GP FP Clinic 

1996 

Urban 
Youth Clinic 

1993 
Youth Clinic 

1996 

Rural 
GP 

Avon 9&1 6&7 173 27.8 4&1 

Cornwall 925 5L2 0.0 6.3 2L4 

Dorset 97.8 4L3 8.8 23^ 352 

Gloucestershire 97/2 3&9 0.0 12.6 114 

Isle of Wight 94^ 57^ 9.3 2&1 2%6 

North & Mid 
Hampshire 

94.2 4&4 172 23.0 3&9 

Portsmouth & 
SE Hampshire 

98.2 50.9 3L2 353 383 

Somerset 95.6 4&4 32X) 3&0 l&O 

South & West 
Devon 

97.5 722 4.8 8.0 1&8 

Southampton & 
SW Hampshire 

98.5 7&8 16.6 45.4 2&8 

Wiltshire 925 42^ 7.6 12/7 2&8 

South & West 9&7 55^ 13.6 23/7 242 

Percentage of the female teenage population living within 2km straight-line distance of a GP surgery, or 
within 2km road distance for other family planning services 
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APPENDIX I 

CHARACTERISTICS OF 

YOUTH-ORIENTED CLINIC PLACEMENT 

Table I.l: Characteristics of youth-oriented clinic placement during 1993-96 

Factor (SE) Estimated 
Odds Ratio 

Constant -4.77 (0.72) -

Lone pensioners (Jarman index) 0.25 (0.12) L28* 

Migrants (Jarman index) 0.57 (0.16) 1.77*** 

Armed services personnel -1.15 (0.43) 0.32** 

Family planning clinic <= 2 minutes 1.93 (0.33) 6.89*** 

Health authority: 
South & West Devon (reference category) 0.00 1.00 
Wiltshire 0.38 (0.87) L46 
Cornwall 0.40 (0.86) L48 
Gloucestershire 0.59 (0.80) L81 
Somerset 0.86 (0.89) 236 
Isle of Wight 1.12 (0.90) 3.06 
Avon 1.51 (0.70) 4J1* 
Dorset 1.84 (0.70) 6.28** 
North & Mid Hampshire 1.96 (0.87) 7xn* 
Southampton & SW Hampshire 3.16(0.74) 23.5*** 
Portsmouth & SE Hampshire 3.35 (0.85) 2g4*** 

* p<0.05, ** p<0.01, *** p<0.001; P = Estimated coefficient SE = Standard error 

Logistic regression analysis - = 17.3% 
Outcome variable: Whether a new service was established that was within two minutes of a ward with 
no existing youth-oriented clinic in 1993. 
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APPENDIX J 

CHANGE IN CONCEPTION RATES 

Table J.l: Change in under 16 conception rates 1993-96 

by youth-oriented service provision 

Catchment Area Provision Rate 1993 Rate 1996 Change (%) 

<=2km No Change 7.2 8.9 +243 
New Clinic Areas 8.0 8.3 +5^ 

<=4km No Change 7.2 9.0 +24.6 
New Clinic Areas 7.6 8.2 +%2 

<=2mins No Change 7.2 8.9 +23^ 
New Clinic Areas 7.9 8.6 +83 

<=4mins No Change 7.3 8.9 +22.7 
New Clinic Areas 7.1 8.4 +19.0 

Catchment areas are defined by road travel distances and times 

Table J.l: Change in 16-17 conception rates 1993-96 

by youth-oriented service provision 

Catchment Area Provision Rate 1993 Rate 1996 Change (%) 

<=2km No Change 4&1 54.1 +12.5 
New Clinic Areas 428 62.7 +46.6*** 

<=4km No Change 4%8 54.3 +13.7 
New Clinic Areas 4&1 58.0 +2&6* 

<=2mins No Change 4&1 54.1 +12.5 
New Clinic Areas 425 62.3 +46.7*** 

<=4mins No Change 4&0 54 +13^ 
New Clinic Areas 416 58.2 +33.4** 

* p<0.05; ** p<0.01;*** p<0.001 
Catchment areas are defined by road travel distances and times 

224 



Table J.3: Change in 18-19 conception rates 1993-96 

by youth-oriented service provision 

Catchment Area Provision Rate 1993 Rate 1996 Change (%) 

<=2km No Change 75J 84J +12.6 
New Clinic Areas 7&7 85J +&9 

<=4km No Change 74^ 84.8 + n 8 
New Clinic Areas 7&4 85 j +&0 

<=2mins No Change 712 84^ +12/7 
New Clinic Areas 7&0 &12 +7^ 

<=4mins No Change 74^ 84X3 + n 4 
New Clinic Areas 8&6 84^ +44* 

*p<&05 
Catchment areas are defined by road travel distances and times 
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APPENDIX K 

HEALTH AUTHORITY BY YEAR OF CONCEPTION RESULTS 

FOR CONCEPTION OUTCOMES 

Table K.1: Health authority by year of conception interaction results 

for teenage conception outcomes in urban wards 

Health Authority 1993 1994 1995 1996 

Dorset (reference category) LOO IJ^ 1.35" 1.09 

North & Mid Hampshire L22 2JJ 1.59 L71 

Portsmouth & SE Hampshire 1.64'" 1.47 1.5/1' 1^^ 

Southampton & SW Hampshire 1 .(51'" 1.5:7 L63 1.44 

Isle of Wight 1.68' 1.96 1.8̂ 1 222 

Somerset 1.94'" 1.60 1.69' L66 

South & West Devon 1.89'" L63 1.60" 1.60 

Wiltshire 1.74'" 1.27" 2.08 1.71 

Avon L29' L40 1.60 1.74 

Cornwall 1.87'" 1.86 1.77' 1.77 

Gloucestershire 1.90'" 1.36" L90 1.28" 

' p<0.05; ** p<0.01; *** p<0.001 
Wald = 66.0 on 30 df; p<0.001 
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Table K.2: Health authority by year of conception interaction results 

for 13-15 year old conception outcomes in urban wards 

Health Authority 1993 1994 1995 1996 

Dorset (reference category) LOO (161 LOS L46 

North & Mid Hampshire (196 Z16 232 2.09 

Portsmouth & SE Hampshire L45 1.62 L86 1J9 

Southampton & SW Hampshire 277* 2.07 233 243 

Isle of Wight 0.95 Z36 2.09 1.67 

Somerset 138 2J^ L79 1J2 

South & West Devon 1.15 288' L37 L72 

Wiltshire 1.68 L48 2.01 2.45 

Avon 1.67 L39 2.45 2.62 

Cornwall 3.07' L73 L88 1.91 

Gloucestershire 4.12" 134 3.01 L5l' 

' p<0.05; ** p<0.01; *** p<0.001 
Wald%^ = 32.8 on30df;p<0.5 
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Table K,3: Health authority by year of conception interaction results 

for 16-17 year old conception outcomes in urban wards 

Health Authority 1993 1994 1995 1996 

Dorset (reference category) LOO L49" 1.60' L24 

North & Mid Hampshire L53 2.49 1.99 2.04 

Portsmouth & SE Hampshire 1.96" L82 1.97 L89 

Southampton & SW Hampshire 1.63' L69 L78 1.66 

Isle of Wight L89 1.08' IJ^ 259 

Somerset 2.98"' 2.02' L58"' 234 

South & West Devon 237"' 1.44" 2.20' L75 

Wiltshire 2.30"' 1.30"* 253 2.01 

Avon 1.17 L41 1.63 2.14 

Cornwall 2.55"' 1.89'" 1.95' 226 

Gloucestershire 1.68' L72 L89 1.57 

' p<0.05; ** p<0.01; *** p<0.001 
Wald = 55.5 on 30df; p<0.005 
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Table K,4: Health authority by year of conception interaction results 

for 18-19 year old conception outcomes in urban wards 

Health Authority 1993 1994 1995 1996 

Dorset (reference category) LOO 1.07 L28 0.95 

North & Mid Hampshire 2.00' L36 IJW 

Portsmouth & SE Hampshire 1.51' L28 IJO 1^0 

Southampton & SW Hampshire 1.51* I j a L55 IJ^ 

Isle of Wight 1.77* 3.08 218 220 

Somerset 1.59' 1J6 L96 1J6 

South & West Devon 1.78'" 1.59 i / w ' 1J2 

Wiltshire 1.54' L29 L95 1.54 

Avon 1J4' 1.42 L53 L48 

Cornwall 1.53' L87 L66 IJ^ 

Gloucestershire 1.79" L20 L83 1.07' 

* p<0.05; ** p<0.01; *** p<0.001 
Wald = 40.8 on 30df; p<0.1 
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APPENDIX L 

CHANGE IN CONCEPTION OUTCOMES 

Edf ifT[)iJiT8[-<:>it][E:rwi[TE:i) 5»iGi3t[(:]E ]P'itj[)i/T[sii(]irf 

Table L.l: Change in under 16 conception outcomes 1993-96 

by youth-oriented service provision 

Catchment Area Provision Births 1993 Births 1996 Change (%) 
(%) (%) 

<=2km No Change 4L0 4&5 +112 
New Clinic Areas 5&6 4L3 -30.8*** 

<=4km No Change 41.1 46.7 +13.4 
New Chnic Areas 54^ 39.8 -26.4*** 

<=2mins No Change 4L0 4&5 +132 
New Clinic Areas 5^6 41.5 -30.4*** 

<=4mins No Change 411.5 46.6 +12J 
New Clinic Areas 514 /II. 1 -23.0*** 

*** p<0.001; Catchment areas are defined by road travel distances and times 

Table L.2: Change in 16-17 conception outcomes 1993-96 

by youth-oriented service provision 

Catchment Area Provision Births 1993 Births 1996 Change (%) 
(%) (%) 

<=2km No Change 6&4 6L6 +L9 
New Clinic Areas 64.6 63.4 -1.7 

<=4kra No Change 6&7 6L3 +0.8 
New Clinic Areas 61.6 65.2 +5^ 

<=2mins No Change 6&5 6L5 +L8 
New Clinic Areas 64.3 63.7 -0.9 

<=4mins No Change 6&7 6L5 +L2 
New Clinic Areas 6L8 63J +27 

Catchment areas are defined by road travel distances and times 
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Table L.3: Change in 18-19 conception outcomes 1993-96 

by youth-oriented service provision 

Catchment Area Provision Births 1993 
(%) Births 1996 

(%) 
Change (%) 

<=2km No Change 6%4 65^ -2.7 
New Clinic Areas 63^ 65.2 +2.2 

<=4km No Change 6%8 65^ -&0 
New Chnic Areas 62.4 64.4 +3J 

<=2mins No Change 6%4 65^ -27 
New Clinic Areas 63 J 65^ +2.2 

<=4mins No Change 6&1 66^ -3.0 
New Clinic Areas 6L6 63.2 +2.5 

Catchment areas are defined by road travel distances and times 
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APPENDIX M 

HAMPSHIRE STUDY 

Young Peoples Survey 

on 

Teenage Sexual Health 

We are conducting a study into the sexual health needs of young 
people in this area. In order that we can provide the best and most 
appropriate services we require your views and opinions. Please 
can you help us by filling in this questionnaire. 

All the answers you give are confidential and your parents, 
teachers and friends will not see your answers. It is also 
anonymous so please do not put your name on any of the 
sheets. 

If there are any questions that you do not want to answer 
please leave them blank. 

Unless otherwise stated in the question tick only one box for 
each answer. 

Thankyou for your help 

Centre for Sexual Health Research, University of Southampton 
Public Health Department, Portsmouth & SE Hampshire Health 
Authority 
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SECTION A 

Information about yourself. 

l.Are You? Male 
Female 

a 
• 

2. Age Years 

3.Your Postcode L J L J L J L J L J L J L_J 
If you do not know your full postcode, please give the area or street where you live 

4.What is your ethnic origin? 

White British • 
White non-British • 
Black Afro-Caribbean • 
Indian/Bangladesh/Pakistan • 
Chinese • 
Other Asian • 
Other, (please tell us which one).. 

S.What is your religion? 

Church of England o 
Hindu • 
Muslim • 
Roman Catholic • 
None a 
Other, (please tell us which one).. 

6.H0W important is religion in your family life? 

Very important O 
Quite important • 
Not important Q 

PLEASE TURN OVER 
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s ]E(:Tri (Mf]3 

Now we want to find out what you know about young peoples sexual health services. 

1. From which of the following do you get advice and information on sexual health 
and contraception? (such as preventing pregnancy, relationships etc.) 
(please tick all answers which apply to you) 

Parents/Family • 
Friends • 
Boyfriend/Girlfriend • 
School Teachers • 
Family Doctor • 
Doctor/Nurse at 

Young Persons Drop-in Clinic (Sex Sense) • 
Doctor/Nurse at Family Planning Clinic O 
Visiting Speakers at School • 
Magazine/Books • 
Leaflets Q 
Other (please tell us who /where) 

2 a). Have you ever been to any of the following for sexual health or contraceptive 
advice? (please tick gU answers which apply to you) 

Your Family Doctor O 
Another Doctor O 
Family Planning Clinic Q 
Young Persons Drop-in Clinic (Sex Sense) • 
None of the above Q 

2 b). If you have been to any of the above, what do you think about the sexual health 
and /or contraceptive advice and services you received from each of them? 

3.If you have changed from using one of these sexual health/contraceptive advice 
services to another, please tell us what service you changed.. 

From 

To 

And the reason(s) why you changed 

PLEASE TURN OVER 
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4. Which of the following do you usually attend to get sexual health advice or 
contraception? 

Your own Doctor • 
Another Doctor • 
Family Planning Clinic Q 
Young Persons Drop-in Clinic (Sex Sense) O 
Do not need advice CD 
Other (please tell us where / who e.g. chemist) 

5. Have you heard of Sex Sense? 

Yes Q 
No a 

6. If yes, from who / where did you first hear about Sex Sense? 

Parents O 
Friends Q 
School / College teachers O 
School / College nurses O 
Visiting Speakers at School • 
Family Doctor • 
Magazine/Leaflet Q 
Adverts/Posters G 
Other (please tell us who / where) 

7a). Have you ever used a Sex Sense Clinic? 

Yes Q 
No • 

7b). If NO, why have you not used Sex Sense? 

I haven't heard of Sex Sense Q 
I haven't needed to use Sex Sense O 
I use another service (e.g. Doctor) Q 
Other reason (please tell us what) 

8. If you have used a Sex Sense Clinic how old were you when you first went? 

Years Never Been • 
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9. How many times have you used Sex Sense? 

1-2 a 
3-5 [ ] 
More than 5 • 
Never Used Q 

10. If vou have not used Sex Sense please tick here O 

Otherwise, if you have used a Sex Sense Clinic what do you think about. 
{please tick one box in each case) 

Good Adequate Poor 
The services you received • • • 
The services that are available • • • 
The atmosphere of the waiting area a • o 
The privacy of the reception / waiting area a • • 
The fnendliness of the people working there • • • 
The trust/confidentiality of the staff a • • 
The opening times o • • 
How it easy it is to get to the clinic a a a 
How long you have to wait to be seen • • • 
The location of the clinic • • • 

There are three sexual health and contraceptive advice services available. They 
are Sex Sense which is just for young people, the Family Planning Clinic which 
is for any age and the Family Doctor. 

11. Even if you haven't used any of these services, which of the following things do 
you think or know Sex Sense, Family Planning Clinics or a Family Doctor provide? 
(For each item, please tick a box if you think the service provides it) 

Sex Sense Family Planning 
Clinic 

Doctor 

Advice on relationships • • • 
Advice on health such as diet • • • 
Advice on smoking/drugs a • • 
Free condoms a • a 
Other free contraceptives (e.g. pill) a a o 
Emergency contraception 
('Morning After Pill') • • a 

Pregnancy Testing a a a 
Unplanned Pregnancy Counselling a a a 
Advice and tests for HIV/AIDS a a a 
Advice and tests for other 

Sexually Transmitted Diseases a a a 
Cervical Smears tests o a • 
Advice/counselling on child/sexual abuse a • • 

PLEASE TURN OVER 
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12. What age do you think you have to be to use Sex Sense? 

Youngest age 

Oldest age 

Now we want you to think about sexual health clinics that are just for young 
people, such as Sex Sense. We would like to know what would make them 
suitable for you to use. 

I3.H0W important do you think it is that the following are provided at young peoples 
sexual health clinics? (For each item, please tick the box you agree with) 

Very Quite Not 
Important Important Important 

Confidential (all discussions in private.) a • a 
Not likely to meet someone you know • • • 
Not telling your parents without your permission • a a 
Not telling your doctor without your permission a • • 
Only people of your own age using the clinic • • a 
Friendly atmosphere and staff easy to talk to • • • 
Someone else to talk to other than a doctor/nurse a • a 
Being able to go without an appointment (Drop-in) • • • 
Having young staff • • • 
Free contraception a • • 
Emergency contraception ('Morning After Pill') a a • 
Advice on relationships • • • 
Pregnancy testing / Unplanned pregnancy counselling Q • • 
Tests for HP/ / other sexually transmitted diseases • • • 
General advice on sexual health • • • 
Advice on other health matters • • • 

14. Where do you think young peoples sexual health clinics should be held? 
(Please tick only one answer) 

Near your home O 
Near your school / college G 
At your school / college O 
Local Health Centre Q 
Local Youth Centre / Club G 
Mobile bus Q 
City centre/shopping area Q 
It should be somewhere else such as; _________ 

PIJ&ASETTURNOTT&R 
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15. What would be the best day and time for you to use the clinic? 
(please tick all times which would be suitable to you) 

a) 
Before school Lunchtime After school Evening (after 6pm) 

Monday -
Friday 

b) 
Morning 

(9am- 12.00) 
Afternoon 
(lpm-5pm) 

Evening 
(After 6pm) 

Saturday 

Sunday 

16.What do you think would be the best ways to publicise a clinic? 
(please tick the three methods you think are best) 

Posters in school / college O 
Posters in Youth Clubs/Leisure Centres O 
Posters/Leaflets in Health Centres O 
Posters in City centre shops Q 
Visiting Speakers to school / college Q 
Posters/Leaflets in the Library O 
Posters/Stickers at Bus/Train stops Q 
Adverts on local Radio and Television Q 
Adverts in the local newspaper O 

Other ideas. 

17. Please tell us 3 words which you think are the most important to use when 
advertising Sexual Health Clinics for young people 

l._ 

2. 
3. 

PULELiSETUFUXOTfER 
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Now we want to ask you about your knowledge of sex and contraception 

Below are some statements about contraception and sexual matters. 
Please read the statement and then circle the number that you agree with. 

Key 
1 2 3 4 5 

strongly agree don't know/ disagree strongly 
agree uncertain disagree 

1. You can't buy condoms if you're under 16. 1 2 3 4 5 

2. If a woman is under 16 and is on the pill, her doctor must tell 1 2 3 4 5 
her parents. 

3. Even if contraception is used correctly, there is still a chance 
that a woman can become pregnant. 

4. It's against the law to have sexual intercourse with a girl who is 
under 16. 

5. The pill does not protect against sexually transmitted diseases 
(eg AIDS). 

6. It's against the law to have sex with a boy who is under 16. 

7. A girl can not become pregnant the first time she has sexual 
intercourse. 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

2 3 4 5 

Now we are going to ask you a few questions about the combined oral contraceptive 
pill (the "pill") and the condom. 

8. Is the pill effective in preventing a woman becoming pregnant if she: 

(i) has recently been sick ? 
(ii) has recently had diarrhoea ? 
(iii) has recently taken paracetamol (eg. pain killers)? 
(iv) is taking antibiotics ? 
(v) has missed taking a pill for 6 hours ? 

Yes No Don't 
know 

• • a 
• • • 
a • a 
• a • 
a a a 
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9, To correctly use a condom during sexual intercourse: 

Yes No Don't 
Know 

(i) it can be washed out and used again a • • 
(ii) all air should be removed fi'om the teat (tip) a • • 
(iii) it should be put on before any sexual contact • • • 
(iv) after intercourse, the penis should be removed • • • 

from the woman whilst still erect. 
(v) it should be put on before the penis is erect a • • 

Emergency Contraception ("the morning after pill") can prevent pregnancy after 
unprotected sexual intercourse ( e.g. the condom burst or no contraception was used 
during sex). 

10. The emergency contraceptive pill ('morning after pill') must be used within: 
(Please tick one answer) 

12 hours of unprotected intercourse • 
24 hours (1 day) of unprotected intercourse Q 
48 hours (2 days) of unprotected intercourse Q 
72 hours (3 days) of unprotected intercourse Q 
120 hours (5 days) of unprotected intercourse • 
I don't know • 

11. Are there any times in the monthly menstrual cycle when a woman can't get 
pregnant? 

(Please tick one answer for each statement) 

Yes No Don't 
know 

A few days before her period • • • 
During her period • • • 
A few days after period • • • 
In the middle of her cycle a • • 
She can get pregnant any time of the month a • • 

IPILJBLAiSaC TnjTBLPf (JTVTEIR 
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Now we're going to ask you about your attitudes towards sex and contraception. 
Below are some statements about attitudes to sex and the use of condoms. 

1. Please read the statement and then circle the number that you agree with. 
Key 1 2 3 4 5 

strongly agree don't know/ disagree strongly 
agree uncertain disagree 

(a) I intend to use condoms the next/first time I have sexual 1 2 3 4 5 

intercourse. 

(b) You should be in love before you have sexual intercourse. 1 2 3 4 5 

(c ) You should always use a condom during sexual intercourse. 1 2 3 4 5 

(d) Generally speaking, I want to do what my close friends think 1 2 3 4 5 
is right. 

(e) Using condoms reduces the risk of getting AIDS and other 1 2 3 4 5 
sexually transmitted diseases. 

(f) One night stands are okay. 1 2 3 4 5 

(g) Most ofmy close friends think that you should use condoms 1 2 3 4 5 
during sex. 

(h) I think the use of condoms reduces sexual pleasure and 1 2 3 4 5 
spontaneity. 

(i) I worry about getting pregnant / getting a girl pregnant at my age. 1 2 3 4 5 

(j) I feel that I know how to use a condom properly. 1 2 3 4 5 

(k) Most of my close fnends have not had sex. 1 2 3 4 5 

(1) People should refuse to have sex with someone who objects to 1 2 3 4 5 
using a condom. 

(m) I feel I could insist that a condom was used during sex. 1 2 3 4 5 

(n) I intend to discuss using condoms before having sexual 1 2 3 4 5 
intercourse with my next (first) sexual partner. 

2. Who should take responsibility for making sure contraception is used ? 
Males O 
Females Q 
Both a PLEASE TURN OVER 

241 



3. Would you feel happy about discussing contraception with your: 

Yes No Don't know Does not apply 
Boyfriend/girlfriend O • • • 
Friends Q Q HJ • 
Parents Q • • • 
Brother/sister O • • P 

s ]E( :Tr iopf ]E 
Now we want to ask you about your own experiences. 

1. Have you ever had sexual intercourse? Yes • No • 

2. If no, how old do you want to be when/if you have sexual intercourse? 
(if you have had sexual intercourse .please leave blank) 

Years 

3. How old were you when you first had sexual intercourse? (if you have not had sexual 
intercourse,please leave blank) 

Years months 

4. How old was your partner?(%/')/ow have not had sexual intercourse,please leave blank) 

Years months 

5. What type of contraception did you use when vou first had sexual intercourse? 
(Tick all contraceptives which apply) 

Condom Q 
Pill • 
Emergency Contraception O 
None Q 
Other (please tell us what method this was) 

Never had sexual intercourse • 

6. Did you discuss contraception with your partner before you first had sexual 
intercourse? 

Yes Q 
No a 
Don't know • 

Never had sexual intercourse Q 
PLEASE TURN OVER 
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7. If you have had sexual intercourse more than once, how regularly have you 
used contraception? 

Never Q 
Rarely • 
Sometimes O 
Often Q 
Always Q 

Never had sexual intercourse / 
Never had sexual intercourse more than once • 

8. Who takes / took responsibility for making sure contraception is / was used (if 
used at all)? 

Myself • 
My Partner Q 
Both of us Q 

Never had sexual intercourse Q 

9. With how many people have you had sexual intercourse? 

10, Have you ever been pregnant / made someone pregnant? 

Yes a 
No a 
Don't Know • 

11. What type of contraception did you use the last time you had sex? 
(Tick all contraceptives which apply) 

Condom Q 
Pill • 
Emergency Contraception O 
None O 
Other (please tell us what method this was) 

Never had sexual intercourse Q 

PLEASE TURN OVER 
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SECTION F 

Now we want to ask you about what you think of your sex education. 
Listed below are some statements about your sex education at school. 

Please read the statement and then circle the number that you agree with. 

Key 
1 2 3 4 5 

strongly agree don't know/ disagree strongly 
agree uncertain disagree 

(1) During sex education at school: 

(i) I felt I could ask any questions I wanted to. 1 2 3 4 5 

(ii) Overall, the school teacher(s) made me feel comfortable when 1 2 3 4 5 
talking about sex and related issues. 

(iii) Overall, the outside speaker(s) made me feel comfortable when 1 2 3 4 5 
talking about sex and related issues. 

(iv) I had a part in deciding what things were taught/discussed. 1 2 3 4 5 

(v) I took my sex education classes seriously. 1 2 3 4 5 

(vi) hi general, the topics were covered at the right age for me. 1 2 3 4 5 

2. Is there equal emphasis on the sexual education of girls and boys? 

Equal emphasis on girls and boys Q 
More emphasis on boys Q 
More emphasis on girls O 
Don't know • 

PLEASE TURN OVER 
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3.What do you think is an appropriate age for covering the following topics at 
school? fFor each item, please tick the age you think) 

9 10 11 12 13 14 15 16 Other Should 
not be 
taught 

HIV/AIDS and other 
sexually transmitted 
diseases 

Homosexuality and 
lesbianism 

Sexual abuse, rape 

Contraception 

Abortion 

How to say 'no ' to sex 

How to discuss 
contraceptive use with a 
new partner 

The role of emotions in 
sexual relationships 

Sexuality and religious 
and moral values 

4. Do you have any general comments about the quality of your sex education? 

Thankyou very much for completing this questionnaire. Remember, it's confidential so 
no one will see your answers. 

Please put vour questionnaire in the envelope provided, seal it and it will then be 
collected. 
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APPENDIX N 

ANSWERS TO SECTION C OF THE QUESTIONNAIRE 

ir(]»R TTIBDE 5»(]MJ r EI IfAJST snrUlCnf 

1. You can't buy condoms if you're under 16. FALSE 

2. If a woman is under 16 and is on the pill, her doctor must tell her parents. FALSE 

3. Even if contraception is used correctly, there is still a chance that a woman TRUE 
can become pregnant. 

4. It's against the law to have sexual intercourse with a girl who is under 16. TRUE 

5. The pill does not protect against sexually transmitted diseases (e.g. AIDS). TRUE 

6. It's against the law to have sex with a boy who is under 16. FALSE 

7. A girl cannot become pregnant the first time she has sexual intercourse. FALSE 

8. The pill is NOT as effective in preventing a woman becoming pregnant if she has 
recently been sick, recently had diarrhoea or is taking some forms of antibiotics. The 
pill is STILL effective if a woman is taking paracetamol or has missed taking a pill for 
6 hours (it is usually not as effective if she has missed taking a pill for 12 hours). 

9. To correctly use a condom during sexual intercourse: 
- all air should be removed from the teat (tip). 
- it should be put on before any sexual contact. 
- after intercourse, the penis should be removed from the woman whilst still erect. 

Condoms should not be washed out and used again, and they should not be put on 
before the penis is erect. 

10. The emergency contraceptive pill ('morning after pill') must be used within 72 
hours after unprotected intercourse. 

11. A woman can get pregnant during the middle of her monthly menstrual cycle. For a 
pregnancy to occur she must have sexual intercourse around the time her egg is 
released (ovulation). This occurs roughly in the middle of her monthly menstrual cycle. 
However, exactly when this is depends on the woman and how regular her periods are. 
As there is no way of knowing for sure, contraception should be used at all times to 
prevent pregnancy. 

Thankyou very much for taking part in this study. 
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APPENDIX O 

RESULTS OF SOUTH-EAST HAMPSHIRE STUDY 

This appendix presents the full results for each question discussed in Chapter 7, 

disaggregated by the venue and gender of respondent. Those with unknown gender, and 

males at the clinic venues, are included in the overall figures but are not presented 

separately because they were too small in number to provide meaningful results. If 

appropriate, a separate table of results is given for year 11 pupils to allow direct 

comparisons between all three schools. However, only Year 11 pupils completed 

Section E at the participating schools. Unless otherwise stated, all values in the tables 

represent percentages. The numbers may not add up to 100% due to rounding. 

Table O.l: Section A Q2 - Age (All responses) 

Age 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

Overall 

Mean 14/4 14J 15^ 14.4 14.6 15J 15.4 16.7 15^ 

SD 0.9 1.0 0.4 0.9 0.9 0.5 2.0 1.9 1.2 

Minimum 13 13 15 13 13 15 13 13 13 

Maximum 16 16 16 16 16 16 22 20 22 

Median 15 15 16 14 15 16 15 17 15 

N-767 

Table 0.2: Section A Q1 - Gender (All responses) 

Venue Male Female Responses 

A 49 52 293 

B 46 54 200 

C 47 53 201 

D 10 90 39 

E 3 97 39 

Total 43 57 772 

N=772 
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Table 0.3: Section A Q4 - Ethnic origin (All responses) 

Ethnic Group 

A 

Male 

B C A 

Female 

B c 

Female 
Clinic Users 

D E 

Overall 

White British 99 96 96 98 98 99 97 92 97 

White Non-British 1 2 2 1 2 0 3 5 2 

Other 1 2 2 1 0 1 0 3 1 

N=768 

Table 0.4: Carstairs deprivation scores for ward of home residence 

(All responses - derived from Section A Q3) 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

All 

Mean L51 -0.18 -0.67 1.44 -0.25 -0.60 L37 022 &39 

SD &43 0.48 &43 &55 038 0.44 0.49 &97 L05 

Min. -0.83 -0.48 -0.90 -0.55 -0.59 -0.90 -&55 -0.87 -0.90 

Max. L71 L63 1.63 L71 L71 1.71 1.71 1.71 1.71 

Median L63 -0.20 -&81 L63 -0.20 -&75 1.44 ao2 -0.20 

N=658 

Table 0.5: Section A Q5 - Religion (All responses) 

Religion 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

Overall 

Church of England 39 37 56 36 42 57 44 58 44 

Roman Catholic 3 5 1 1 7 3 6 5 3 

None 53 58 43 59 50 37 47 39 50 

Other 5 1 0 4 2 3 3 0 2 

N= 746 
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Table 0.6: 

Section A Q6 - Importance of religion in your family life? (All responses) 

Importance Male Female Female Overall 

Clinic Users 

A B C A B C D E 

Very 7 1 3 2 2 3 3 3 3 

Quite 7 10 13 6 8 8 3 11 8 

Not 86 89 84 92 90 89 94 87 89 

N=761 

Table 0.7: Section B Q2a - Have you ever been to any of the following for sexual 

health or contraceptive advice? (All responses) 

Service 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

Overall 

Young Persons Clinic 17 10 3 25 17 11 59 16 16 

FP Clinic 2 0 5 18 8 15 53 74 13 

Family Doctor 6 6 3 14 18 25 29 26 13 

Another Doctor 1 0 1 2 2 2 0 5 2 

None 78 86 90 57 65 59 24 16 67 

N=650 

Table 0.8: Section B Q2a - Have you ever been to any of the following for sexual 

health or contraceptive advice? (Year 11 responses) 

Service 

A 

Male 

B C A 

Female 

B C 

Young Persons Clinic 26 13 3 33 20 11 

FP Clinic 0 0 5 26 11 15 

Family Doctor 3 7 3 26 37 25 

Another Doctor 0 0 1 2 3 2 

None 74 81 90 38 49 59 

N=321 
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Table 0.9: Section B Ql l - Even if you haven't used any of these services, which 

of the following things do you think or know Sex Sense, family planning clinics or 

a family doctor provide? (All responses - adjusted) 

Service 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic 
Users 

D E 

Overall 

Relationship Advice SS 48 75 63 49 74 70 55 54 63 

FPC 63 56 63 58 60 60 73 39 59 

GP 11 11 15 12 10 12 9 0 11 

Health Advice SS 7 16 5 5 13 8 27 23 10 

FPC 18 31 27 24 31 30 27 23 27 

GP 92 93 94 92 94 98 82 85 93 

Smoking / SS 21 24 10 29 33 19 36 39 24 

Drugs Advice FPC 47 40 43 47 43 37 27 8 41 

GP 76 78 90 68 81 91 64 69 80 

Free Condoms SS 95 93 85 93 100 80 100 85 90 

FPC 45 40 69 58 55 93 46 85 62 

GP 16 13 24 24 21 30 9 31 22 

Other Free SS 58 60 61 64 65 53 100 69 61 

Contraceptives FPC 27 42 55 58 54 82 55 85 56 

GP 63 64 63 62 62 71 55 62 64 

Emergency SS 27 40 45 58 57 51 82 54 49 

Contraception FPC 29 47 54 55 63 77 55 92 57 

GP 66 71 82 67 70 84 36 62 72 

N - 4 7 7 SS=Sex Sense / FPC=Family Planning Clinic / GP=Family Doctor 
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Table 0.9: Section B Qll - Even if you haven't used any of these services, which 

of the following things do you think or know Sex Sense, family planning clinics or 

a family doctor provide? (All responses - adjusted (Continued)) 

Service Male Female Female Overall 
Clinic Users 

A B C A B C D E 

Pregnancy Testing SS 36 49 45 45 56 49 91 46 48 

FPC 61 66 73 61 74 86 73 92 72 

GP 87 80 84 77 78 84 64 62 80 

Unplanned SS 42 56 54 45 55 64 64 54 54 

Pregnancy FPC 77 80 82 70 78 89 73 85 79 

Counselling GP 32 38 34 33 35 47 27 39 37 

Advice & Tests SS 47 44 61 47 55 60 46 54 53 

For HIV/AIDS FPC 39 53 46 39 56 64 46 69 50 

GP 89 89 90 82 90 90 91 77 87 

Advice & Tests SS 42 40 57 44 63 59 64 62 52 

For other STDs FPC 32 49 54 39 52 61 82 77 50 

GP 84 93 90 83 89 89 82 69 86 

Cervical Smear SS 11 9 28 9 10 14 36 23 15 

Tests FPC 21 24 34 21 29 32 36 62 29 

GP 73 86 90 87 93 92 91 69 86 

Child / Sexual Abuse SS 42 62 49 43 61 58 64 69 53 

Counselling FPC 76 64 75 74 67 62 73 62 69 

GP 39 49 54 32 51 47 64 46 1 45 

N=477 SS=Sex Sense / FPC=Family Planning Clinic / GP=Faniily Doctor 

Table O.IO: Section B Q5 - Have you heard of Sex Sense? (All responses) 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

Overall 

Yes 92 100 91 96 100 97 100 94 96 

N=727 
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Table O i l : Section B Q6 - From who / where did you first hear about Sex Sense? 

(All responses of those who had heard of Sex Sense) 

Source Male Female Female 

Clinic Users 

Overall 

A B C A B C D E 

Friends 60 38 10 67 46 30 61 47 46 

School Teachers 30 49 66 28 41 64 22 77 44 

Visiting Speakers at 
School 

26 50 58 24 45 47 28 35 39 

Adverts / Poster 24 37 17 28 40 28 22 47 29 

Magazine / Leaflet 24 26 11 36 35 33 6 41 28 

School Nurses 6 19 10 10 16 19 0 12 12 

Parents 11 10 4 16 10 7 17 0 10 

Family Doctor 5 4 0 8 3 4 6 6 5 

Other 2 4 2 3 3 3 11 3 

N=695 

Table 0.12: Section B Q6 - From who / where did you first hear about Sex Sense? 

(Year 11 responses of those who had heard of Sex Sense) 

Service 

A 

Male 

B c A 

Female 

B C 

Friends 55 27 10 67 43 30 

School Teachers 38 35 66 44 40 64 

Visiting Speakers at School 43 65 58 38 54 47 

Adverts / Poster 23 32 17 49 31 28 

Magazine / Leaflet 28 12 11 38 26 33 

School Nurses 5 3 10 18 11 19 

Parents 15 0 4 11 6 7 

Family Doctor 3 0 0 13 3 4 

Other 3 0 2 0 3 3 

N=342 
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Table 0.13: 

Section B Q7a - Have you ever used a Sex Sense Clinic? (All responses) 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

Overall 

Yes 15 8 2 28 22 12 100 11 18 

N= 743 

Table 0.14: 

Section B Q7a - Have you ever used a Sex Sense Clinic? (Year 11 Responses) 

A 

Male 

B C A 

Female 

B C 

Yes 28 9 2 36 26 12 

N=351 

Table 0.15: 

Section B Q7b - If NO, why have you not used Sex Sense? (All responses) 

Reason Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

Hadn't heard of 
Sex Sense 

8 0 5 3 0 2 - 7 3 

Hadn't needed to use 
Sex Sense 

82 92 86 78 86 64 _ 36 80 

Use another service 3 4 7 18 11 33 " 50 13 

Other 7 5 2 1 4 1 - 7 3 

N=563 

Table 0.16: 

Section B Q9 - How many times have you used Sex Sense? (Users only) 

Frequency Male Female Female Overall 
Clinic Users 

A B C A B C D E 

1-2 times 60 71 50 64 54 54 25 100 57 

3-5 times 15 14 50 12 33 39 19 0 20 

More than 5 times 25 14 0 24 13 8 56 0 24 

N=131 
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Table 0.17: Section B QIO - If you have used a Sex Sense clinic what do you think 

about....? (Percentage responding "Good") 

Attribute Male Female Female 
Clinic Users 

Overall 

A B c A B C D E 

Staff Friendliness 70 50 50 81 79 92 100 50 80 

Trust/Confidentiality 
of Staff 

67 50 100 79 83 85 88 50 79 

Services Available 72 17 100 78 67 92 82 50 75 

Service Received 50 67 100 74 67 77 94 100 73 

Clinic Location 55 33 0 71 50 23 94 50 61 

Accessibility of Clinic 55 33 0 60 50 8 83 50 55 

Atmosphere of the 
Waiting Area 

42 17 0 35 38 23 50 50 36 

Privacy of Waiting 
Area 

30 17 0 27 29 39 44 0 30 

Waiting Times 20 33 0 22 42 23 28 0 25 

Opening Hours 5 0 0 12 13 0 33 50 14 

N= 128-132 
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Table O.I 8: Section B QIO - If you have used a Sex Sense clinic what do you think 

about....? (Percentage responding "Poor") 

Attribute Male Female Female 
Clinic Users 

Overall 

A B c A B c D E 

Opening Hours 60 33 50 43 42 62 6 50 40 

Privacy of Waiting 
Area 

30 17 50 20 13 8 11 0 18 

Waiting Times 10 17 50 12 4 8 11 0 12 

Atmosphere of the 
Waiting Area 

16 17 0 10 13 15 6 0 11 

Accessibility of Chnic 5 17 50 10 0 31 0 0 8 

Clinic Location 10 50 50 2 0 15 0 0 7 

Services Available 0 0 0 2 0 0 0 0 1 

Trust/Confidentiality of 
Staff 

0 0 0 2 0 0 0 0 1 

Service Received 0 0 0 0 0 0 0 0 0 

Staff Friendliness 0 0 0 0 0 0 0 0 0 

N= 128-132 
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Table 0.19: 

Section C Ql-7 - Sexual knowledge statements (Mean scores - All responses) 

Statement Male 

A B C 

Female 

A B C 

Female 
Clinic Users 

D E 

Overall 

You can't buy condoms 
if you're under 16 

3.8 42 4.0 4 2 3.9 3.9 4.0 

If a woman is under 16 
and is on the pill, her 
doctor must tell her 
parents 

3^ 3^ 4.0 4.2 4.2 4.3 4.0 3.9 

Even if contraception is 
used correctly, there is 
still a chance that a 
woman can become 
pregnant 

2.2 2.3 1.9 21 L9 L7 2 2 1^ 2.0 

It's against the law to 
have sexual intercourse 
with a girl who is under 
16 

2.6 2.1 1.8 L9 L6 :L2 L5 2.0 

The pill does not 
protect against sexually 
transmitted diseases 

2^ L8 L5 1.9 1.7 1.2 L9 L2 1.8 

It's against the law to 
have sex with a boy 
who is under 16 

2.9 3.4 2.7 2^ 3^ 3X) 29 3.0 

A girl can not become 
pregnant the first time 
she has sexual 
intercourse 

3̂ 9 4^ 4J 4.0 4 3 4.6 4.5 ,42 4.2 

N= 734-746 
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Table 0.20: Section C Ql-7 

Sexual knowledge statements (Mean scores - Year 11 responses) 

Statement Male 

A B C 

Female 

A B C 

You can't buy condoms if you're under 16 4 4 4 2 4.2 4.1 42 42 

If a woman is under 16 and is on the pill, her 
doctor must tell her parents 

3^ 3j: 3^ 4.2 4.4 4.2 

Even if contraception is used correctly, there 
is still a chance that a woman can become 
pregnant 

22 2X) L9 2 0 21 L7 

It's against the law to have sexual intercourse 
with a girl who is under 16 

2.6 1.8 1.8 2 3 2 4 L6 

The pill does not protect against sexually 
transmitted diseases 

2 0 l / i L5 L5 L7 L2 

It's against the law to have sex with a boy 
who is under 16 

34 2̂ 1 Z7 2 7 3^ 3T 

A girl can not become pregnant the first time 
she has sexual intercourse 

4.1 4.2 4.3 4.0 4.5 45 

N= 352-355 
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Table 0.21: Section C Q8 - Is the pill effective in preventing a woman becoming 

pregnant if she: (Correct responses - All responses) 

Statement Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

Has recently been sick? 35 34 36 37 43 51 56 72 41 

Has recently had 
diarrhoea? 

31 26 32 45 42 49 67 72 40 

Has recently taken 
paracetamol? 

13 21 16 27 26 31 28 33 23 

Is taking antibiotics? 28 25 27 41 39 44 53 67 36 

Has missed taking a pill 
for 6 hours? 

31 37 23 42 40 27 17 28 33 

N= 690-702 

Table 0.22: Section C Q8 - Is the pill effective in preventing a woman becoming 

pregnant if she: (Correct responses - Year 11 responses) 

Statement Male Female 

A B C A B C 

Has recently been sick? 53 41 36 63 60 51 

Has recently had diarrhoea? 46 24 32 60 50 49 

Has recently taken paracetamol? 15 15 16 32 35 31 

Is taking antibiotics? 29 27 27 51 39 44 

Has missed taking a pill for 6 
hours? 

38 35 23 54 50 27 

N= 343-348 
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Table 0.23: Section C Q9 - To correctly use a condom during sexual intercourse 

(Correct responses - All responses) 

Statement Male 

B C 

Female 

A B C 

Female 
Clinic Users 

D E 

Overall 

It can be washed out 
and used again 

All air should be 
removed from the teat 

It should be put on 
before any sexual 
contact 

After intercourse, the 
penis should be 
removed from the 
woman whilst still 
erect 

It should be put on 
before the penis is 
erect 

93 99 99 

69 

81 

93 

81 

88 

93 

66 74 84 

75 91 94 

97 ^ 100 

76 89 94 

86 87 84 

56 56 84 

100 100 97 

70 81 91 

89 78 

100 100 

72 77 

78 94 

83 

86 

69 

82 

N= 715-729 

Table 0.24: Section C Q9 - To correctly use a condom during sexual intercourse 

(Correct responses - Year 11 responses) 

Statement Male Female 

A B C A B C 

It can be washed out and used again 98 97 99 100 97 100 

All air should be removed from the teat 88 91 88 100 86 94 

It should be put on before any sexual contact 83 88 93 84 91 84 

After intercourse, the penis should be removed 
from the woman whilst still erect 

83 79 84 59 65 84 

It should be put on before the penis is erect 93 91 94 84 94 91 

N=349-354 
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Table 0.25: Section C QIO - The emergency contraceptive pill ('morning after 

pill') must be used within of unprotected intercourse (All responses) 

Statement Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

12 hours 21 23 27 18 15 7 0 6 17 

24 hours 18 13 25 15 12 12 0 0 15 

48 hours 8 19 10 14 17 10 6 29 13 

72 hours 14 30 30 38 49 70 89 65 40 

120 hours 1 2 0 0 1 0 6 0 1 

Don't Know 38 12 9 16 6 1 0 0 14 

N=703 

Table 0.26: Section C QIO - The emergency contraceptive pill ('morning after 

pill') must be used within ........ of unprotected intercourse (Year 11 responses) 

Statement 

A 

Male 

B C A 

Female 

B c 

12 hours 16 12 27 9 0 7 

24 hours 24 15 25 9 11 12 

48 hours 16 15 10 19 23 10 

72 hours 18 50 30 61 66 70 

120 hours 3 0 0 0 0 0 

Don't Know 24 9 9 2 0 1 

N = 350 
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Table 0.27: 

Section E Q1 - Have you ever had sexual intercourse? (All responses) 

Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

Yes 50 41 28 64 63 45 78 100 50 

N-386 

Table 0.28: Section E Q3 - How old were you when you first had sexual 

intercourse? (Age in Years - Sexually active responses) 

Age Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

13 and under 33 15 16 11 18 15 62 0 19 

14 47 31 24 25 32 40 31 19 31 

15 20 46 52 64 41 38 8 38 41 

16 and over 0 8 8 0 9 8 0 44 9 

N=184 

Table 0.29: Section E Q5 - What type of contraception did you use when you first 

had sexual intercourse? (Sexually active responses) 

Method Male Female Female 
Clinic Users 

Overall 

A B c A B C D E 

Condom 90 69 86 76 59 88 57 81 78 

Pill 16 23 18 28 14 4 14 25 15 

None 5 23 9 8 27 8 36 6 14 

Emergency 
Contraception 

0 0 0 12 14 4 0 0 4 

Other 0 0 0 0 0 0 0 0 0 

N=183 
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Table 0.30: Section E Q7 - If you hav e had sexual intercourse more than once, 

how regularly have you used contraception? (Sexually active responses) 

Usage 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

Overall 

Never 0 8 10 5 11 3 0 0 5 

Rarely 0 0 15 9 5 5 8 0 6 

Sometimes 21 17 10 14 16 11 15 13 13 

Often 21 25 30 9 32 24 54 25 26 

Always 57 50 35 64 37 58 23 63 50 

N= 157 

Table 0.31: Section E Ql l - What type of contraception did you use 

the last time you had sex? (Sexually active responses) 

Method Male Female Female 
Clinic Users 

Overall 

A B c A B C D E 

Condom 89 62 73 68 46 71 64 56 66 

Pill 17 39 32 48 32 32 14 63 34 

None 11 15 14 8 18 6 14 6 12 

Emergency 
Contraception 

0 7 0 4 9 8 7 0 5 

Other 0 0 0 0 5 0 7 13 2 

N= 182 

Table 0.32: Section E Q6 - Did you discuss contraception with your partner 

before you first had sexual intercourse? (Sexually active responses) 

Response 

A 

Male 

B C A 

Female 

B C 

Female 
Clinic Users 

D E 

Overall 

Yes 50 62 40 46 50 56 50 69 52 

No 50 31 56 46 50 38 50 25 44 

Don't Know 0 8 4 7 0 6 0 6 5 

N= 188 
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Table 0.33: Section D Q2 - Who should take responsibility for making sure 

contraception is used? (All responses) 

Gender Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

Males 4 4 1 3 0 2 0 0 2 

Females 2 5 1 3 1 0 0 0 2 

Both 94 92 98 95 99 98 100 100 96 

N=719 

Table 0.34: Section E Q8 - Who takes / took responsibility for making sure 

contraception is / was used (if used at all)? (Sexually active responses) 

Person Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

Myself 19 15 46 16 33 13 39 13 23 

My Partner 6 15 4 8 5 13 0 0 8 

Both of us 75 69 50 76 62 75 62 87 70 

N=178 
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Table 0.35: Section F Q1 

During sex education at school (Mean Scores — All responses) 

Statement Male 

A B C 

Female 

A B C 

Female 
Clinic Users 

D E 

Overall 

I felt I could ask any 
questions I wanted to 

2 7 2 9 2 8 3.1 3.1 2.7 2.9 3.4 29 

Overall, the school 
teacher(s) made me 
feel comfortable when 
talking about sex and 
related issues 

2.6 2.6 2.6 2.6 2.6 21 2L6 2.9 2.5 

Overall, the outside 
speaker(s) made me 
feel comfortable when 
talking about sex and 
related issues 

2.5 2.5 2.2 2.5 2.3 2.0 2L5 2.6 2.4 

I had a part in deciding 
what things were 
taught / discussed 

3.0 2.9 3.2 3^ 3J 33 2L7 3.3 3.1 

I took my sex 
education classes 
seriously 

2.5 2.5 2.4 23 22 2 0 L7 2 8 2.3 

In general, the topics 
were covered at the 
right age for me 

2 4 2 4 2 3 2 4 2 4 2 4 2 3 3.0 2.4 

N= 698-705 
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Table 0.36: Section F Q1 

During sex education at school (Mean scores - Year 11 responses) 

Statement Male 

A B C 

Female 

A B C 

I felt I could ask any questions I wanted to 2.6 3.1 2.8 3J 3^ 27 

Overall, the school teacher(s) made me feel 
comfortable when talking about sex and related 
issues 

2.5 2.7 2.6 25 28 2J 

Overall, the outside speaker(s) made me feel 
comfortable when talking about sex and related 
issues 

2.4 2.5 2.2 25 2.1 2.0 

I had a part in deciding what things were taught / 
discussed 

:L8 3.1 3 2 3.0 3.4 3.3 

I took my sex education classes seriously 26 2.2 2 4 2J 22 20 

In general, the topics were covered at the right 
age for me 

2Ji 2 2 2 3 2^ 2 4 24 

N= 343-347 

Table 0.37: Section F Q3 - What do you think is an appropriate age for covering 

the following topics at school? (Should not be taught 'responses' - All responses) 

Topic Overall 

Sexuality and religious and moral values 7 

Homosexuality and Lesbianism 5 

The role of emotions in sexual relationships 2 

How to say 'no' to sex 2 

Sexual abuse, rape 2 

Abortion 1 

How to discuss contraceptive use with a new partner 1 

HIV/AIDS and other sexually transmitted diseases 1 

Contraception 0 

N= 694-709 
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Table 0.38: Section F Q3 - What do you think is an appropriate age for covering 

the following topics at school? (Median age - All responses) 

Topic Male Female Female 
Clinic Users 

Overall 

A B C A B C D E 

HIV/AIDS and other 
sexually transmitted 
diseases 

12 12 12 12 12 12 12 12 12 

Sexual abuse, rape 12 13 13 12 12 12 10 10 12 

Contraception 12 12 12 12 12 12 11 12 12 

How to say 'no' to sex 12 12 13 11 12 12 9 11 12 

Homosexuality and 
lesbianism 

13 13 14 13 13 13 13 13 13 

Abortion 13 13 13 13 13 13 12 13 13 

How to discuss 
contraceptive use with a 
new partner 

13 13 13 13 13 13 13 13 13 

The role of emotions in 
sexual relationships 

13 13 14 13 13 13 11 12 13 

Sexuality and religious 
and moral values 

13 13 14 13 12 12 11 12 13 

N= 694-709 
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Table 0.39: Section F Q3 - What do you think is an 

the following topics at school? (Median age 

appropriate age for covering 

- Year 11 responses) 

Response Male Female 

A B C A B C 

HIV/AIDS and other sexually transmitted 
diseases 

12 12 12 13 12 12 

Sexual abuse, rape 12 13 13 12 12 12 

Contraception 12 12 12 12 12 12 

How to say 'no' to sex 12 12 13 12 12 12 

Homosexuality and lesbianism 14 13 14 13 13 13 

Abortion 13 13 13 13 13 13 

How to discuss contraceptive use with a new 
partner 

13 13 13 13 13 13 

The role of emotions in sexual relationships 13 13 14 13 13 13 

Sexuality and religious and moral values 13 13 14 12 12 12 

N = 34&346 
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