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Abstract 
Background. Across several European countries family formation is increasingly postponed. The aims of the study were to investigate the desire for family building and fertility awareness in UK and Denmark. 
Methods. Population-based internet survey among women (n=1000) and men (n=237) from the UK (40%) and Denmark (60%). Data covered socio-demographics, family formation and  awareness  of female age-related fertility. Data analysis used descriptive statistics and logistic regression analysis for studying associations between low fertility awareness and desired family formation.
Results. The majority of all participants desired two or three children. Two thirds of the childless participants desired a first child at 30+ years and a fifth of the women and a third of the men desired a last child at age 40. Overall, 83% of women and 73% of men were aware that female fertility starts to decline around 25-30 years. Men had significantly lower fertility awareness. Women who under-estimated the impact of age on female fertility were significantly more likely to have a desire or attempted their first child at a higher age. 
[bookmark: _GoBack]Conclusion. Even though the majority were aware of the age-related decrease in female fertility, most desired having children at an age when female fertility has declined. Women who were not sufficiently aware of the impact of advanced age were significantly more likely to have their first child at a higher age. There is a need for developing educational programs for women and men in order to increase the population’s knowledge of fertility and risk factors for infertility. 
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Introduction
Across the developed world people are postponing parenthood and in several Western European countries the mean age of first time mothers is now around 28-30 years while fathers, on average are around three years older (1). Studies have shown that the majority of childless women and men desire to become parents in the future (2-10) and most express a wish to have two or three children (2-4, 6-7). However, a desire for parenthood is not equal to achieving parenthood, and among American childless 39-year old women, 73% desired a child in the future; but only 7% had one by age 45 (9). Habbema et al. (11) used a computer simulation model to show that couples who desire a two-child family with at least a 90% success rate should start at the latest at female age of 27 years if couples did not intend to go through in vitro fertilization (IVF) treatment and at 31 years if IVF could be accepted. For three children the age was 23 years and 28 years, respectively.  
The causes for delayed childbearing are complex (12). However, the relationship between rise in educational participation resulting in later ages at end of education and later parenthood has, based on data from the United Kingdom and France, been shown to be almost certainly causal (13-14).  Furthermore, a number of studies have shown that a substantial proportion of both women and men under-estimate the impact of female age-related decline in fertility. These results have been reported from population-based studies (15) childless individuals (5, 16), university student samples (2-5, 7-8, 10, 17-18), among those trying to conceive for > 6 months (19), women who conceived after IVF treatment (20), and women working in the health care sector (21). Hence, delayed childbearing is not necessarily an informed-decision making but could be a less conscious choice associated with lack of knowledge regarding the impact of female age on fertility (22).  
United Kingdom and Denmark have differences as well as similarities in fertility pattern and further, public fertility campaigns regarding fertility awareness prior to this study have been conducted in UK but not in Denmark. Hence, we  found it of interest to conduct a comparative study on  family formation intentions and the knowledge of decline in fertility associated with increase in female age. In both countries, women and men have in recent decades increasingly postponed parenthood. A recent register-based study from Denmark showed, however, that the postponement of births for men seems about to end (year 2010) whereas the postponement of childbirth for women is still on-going (23). At the time of data collection for this study (2012-2013) the mean age of first time mothers was 27.9 years in UK in 2011 (24) and 29.1 in Denmark (25). However, in the UK 24% of the mothers were < 25 years old (24) compared to Denmark where only 12% of children were born of mothers < 25 years (25). Regarding fertility awareness, public campaigns has been conducted in the UK covering information on increasing female age, smoking, and obesity as risk factors for infertility, while in Denmark such a campaign for the first time was recently established in October 2015 in the Municipality of Copenhagen after this study was performed.        
The aims of the present study were to investigate the desire for family building as well as awareness of female age-related decline in fertility among women and men in the United Kingdom and Denmark.  We additionally investigated whether there were gender differences or differences between participants from the two countries. 

Material and Methods
Study population and procedures
The Ethics and Research Governance Committee of the University of Southampton, UK approved the present study. In Denmark, ethical approval for survey studies not including biomedical data are not required due to the legislation. The internet-based survey was advertised electronically in UK and Denmark from September 2012 to September 2013 through general websites  and   sites from different educational institutions  aimed at achieving representation from all adult age groups in the population, women and men, and with different educational background (www.mycompletefamily.co and www.mycompletefamily.dk). Furthermore, the survey was advertised physically in leaflets at different educational institutions, sports clubs, and libraries in Southampton, UK and in the Capital Region, Denmark. There were no incentives for participating. In all, 1237 participants responded to the survey (1000 women and 237 men) Forty percent (n=555) were from the United Kingdom and 60% (n= 682) from Denmark. 

Measures
Family formation. Participants who were parents were asked about their present number of children, whether they desired more children in the future, and at what age they attempted to become parent. Participants were asked about their own attempted age for parenthood, not their partner’s age. Present number of children and a further desired number of children were combined to an overall total number of desired children.
Family intentions. Participants who were not parents were asked whether they want to have children, and if yes, how many children; and their own desired age at first child and last child.
Awareness regarding female age and fertility. Questions included were: 1) “At what age, on average, do you think a woman’s fertility begins to decline?” (20/25/30/35/40/45 years); 2) “From what age do you think this decline may make it difficult for a woman to have a baby?” (25/30/35/40/45 years); 3) “What are the chances that a woman of 30 years of age will become pregnant in one year of having unprotected sex?” (10-19/20-39/40-59/60-79/80-100%); 4) “And what if she is 40 years old?” (10-19/20-39/40-59/60-79/80-100%).
Socio-demographics. We recorded age, sex, marital status (married/cohabitating/not cohabitating/single/widowed), whether the participant had full time/part-time paid work/no work, and educational level. As the educational system differs between UK and Denmark response categories for UK participants were: left school without GCSEs/left school with GCSEs/currently doing A-levels/Completed A-levels/Currently doing undergraduate studies/Completed University degree at undergraduate level/Currently doing a Postgraduate degree/Completed Postgraduate degree/others (specify). For Danish participants: completed school education (9th grade/10th grade/GCSE level A) or currently doing school education (GCSE level A), currently doing or completed further training (No vocational training/Semi-skilled/Skilled/Short further/Mid further/Long further/Others (specify)). 
Data analyses
SAS was used for all statistical analyses. Descriptive analyses were conducted using the chi-square test for studying differences between men and women and between countries. The significance level was determined as P < 0.05. Data were analysed using logistic regression analyses unadjusted and adjusted for relevant variables in order to 1) identify factors associated with low fertility awareness and intended time to start a family, and whether having low fertility awareness was associated with desired age or age of attempt for a first child, and 2) investigate whether total number of desired children differed between childless and not childless participants. Participants with missing responses on key variables were excluded from the population in preparation for analyses. 
In order to compare across countries regarding educational level, we integrated the response categories into: (i) GCSE/A-levels (UK) and finished school education/currently GCSE A-level (Denmark), (ii) Undergraduate (UK) and short or medium length further education (Denmark), (iii) Postgraduate (UK) and long further education (Denmark), and (iv) Vocational training (UK) and semi-skilled training (Denmark).

Results  
Table 1 presents socio-demographic characteristics of our sample (n=1237) and Table 2 presents family building intentions (childless participants) and family establishment and desires (participants being parents). Respondents from Denmark had undergone a longer education (56 % postgraduate vs. 33 %), were more often students (41 % vs. 17 %), and more often single (24 % vs. 13 %) when compared with respondents from United Kingdom. Respondents from Denmark were less often employed full time (37 % vs. 56 %), and childless participants less often desired their first child at age 35 or later (15 % vs. 28 %) than respondents from United Kingdom. The female respondents had higher education (47 % postgraduate vs. 37 %), were less often employed full time (42 % vs. 58), and the childless female participants less often desired their first child at age 35 or later (17 % vs. 31 %) than the male respondents.  Overall 85% of the childless participants desired to have children in the future. The majority of both childless participants and parents desired to have two or three children (84% among childless versus 75% among parents) and only few desired one child or four children or more (8% and 7%, respectively). On average, childless participants desired fewer children in total compared to participants being parents (mean total number of children 2.24 (SD 0.81) and 2.80 (SD 1.02), respectively, p < 0.001). Logistic regression analysis adjusted for age, gender and country did not change this result. One fifth of the women and a third of the men desired a last child at age 40. Among the childless participants’ more men than women desired a last child by age 40 (31% versus 21%).
As shown in Table 3 there were gender differences related to fertility awareness.  More men (18%) than women (8%) stated that the decline in female fertility started to decline at 35 years of age or after. Also more men (35%) than women (18%) stated that it becomes difficult for a woman to have a child at age 40 or later. Women and men had quite similar estimations of chances of pregnancy within one year in 30-year old women, but men (36%) more often overestimated the chances of conception within one year at 40 years of age than women (21%). On the other hand 22 % of women and 44 % of men reported that it would be difficult for a woman to have a child at age 25 or 30, thus earlier than the correct age of 35. In general,  more participants from the UK had a poorer knowledge on female age-related decline in fertility when compared to Danish participants. 
Table 4 shows unadjusted and adjusted logistic regression analyses indicating that respondents who overestimated the chance of pregnancy in a 30-year-old woman were more likely to have attempted or to desire their first child at a higher age (odds ratio (OR) 2.8, 95% confidence interval (CI) 1.4-5.4 for the category 25-29 years; OR 3.3, 95% CI 1.5-7.1 for the category 30-34 years) compared to those who did not overestimate the chance. Also, an insignificant stepwise increase in age of attempt or desire for a child was observed in those respondents who estimated the age of difficulty to become pregnant later than 35 years of age. Separate analyses for men indicated stronger associations between fertility awareness and timing of intended family formation, although results were insignificant due to a smaller number of men (data not shown).  

Discussion
Family building                                                                                                                           Overall, the majority of participants desired establishing a family of two or three children – either they already were parents or they desired to become parents in the future. This is in line with previous studies from a number of Western countries California (8), Canada (16), Denmark (21), Finland (7), Italy (10), and Sweden (2-4). It is remarkable in this study that nearly a fifth of the women and nearly a third of the men desired a first child at age 35 or older and similar proportions of women and men desired a last child at age 40 years; ages when female fertility has declined or greatly declined. As men on average have children with a partner two to three years younger than themselves (26), desiring a last child at male age 40 will on average be associated with a partner being around 37-38 years old. The proportion desiring a last child at 40-years of age is comparable to results from other studies (2-3). As mentioned in the introduction section, Habbema et al. (11) have made computer simulations on fertility showing that couples should start family formation at the latest at female age 31 years and at 28 years for a 90% chance of having a two child or three child family, respectively, if IVF treatment is included as an option. Leridon (27) has, based on computer simulation models, shown that assisted reproduction technology (ART) treatment only makes up for half of the births lost by postponing a first attempt of pregnancy from female age 30 to 35, and less than 30% if postponed from 35 to 40 years. However, studies show that many men and women believe that assisted reproduction technology treatment can restore fertility (16, 20, 28-29).   
Significantly, fewer childless men compared to childless women desired to have children in the future. In Denmark, the proportion of children born without a man registered as father has increased from around 1-1.5% during 1980-2005 to around 3% during 2005-2010 (23) and a part of this increase is due to access in both the public and private health care sector for single women to use sperm donation since 2007. Among single women using semen donation two thirds reported having had a partner with whom they desired to build a family. However, 38% of the partners already were fathers and a third did not want more children (30). 
 
Fertility awareness                                                                                                                     Overall, 83% of the female and 73% of the male study participants from UK and Denmark correctly reported that female fertility starts to decline around 25-30 years. The majority of women were aware that it becomes difficult for women from age 35 to have a child, but more than a third of men overestimated the age when it becomes difficult for women to have a child. In general, study participants from the UK and Denmark reported similar knowledge regarding the impact of female age on fertility. However, significantly more participants from the UK expected child bearing to become difficult at an older age than the correct age of 35 years. It is interesting that fertility awareness regarding the female age-related decline in fertility is similar in the UK and Denmark, as public fertility campaigns before this study was performed had been conducted only in the UK. However, in both countries advanced age and fertility have in recent years been a frequent topic in the mass media. Further, we found that a substantial proportion under-estimated the chances of becoming pregnant after one year. This could indicate that the public awareness of age-related decline in fertility also leads to overemphasizing the problem and still correct knowledge is needed. Compared to a previous Australian study among the general population where only 26% correctly stated that female fertility starts to decline before the age of 35 (15) it seems that the knowledge on the age-related decline in female fertility is higher in our study.
In accordance with previous studies (2, 5, 7, 13, 15) we found that men had significantly lower fertility awareness than women on almost all parameters. Further, among men fertility awareness was not significantly associated with age of desiring or attempting to have the first child. The latter finding, although based on a limited number of survey respondents, could indicate that other factors than fertility awareness and knowledge might have a larger influence on the decision about when to have children. This could be career concerns in connection with maternity or paternity leave and practical challenges of having small children while wishing to prioritize work, the issue of finding the right partner, that people want to finish studying before having children, or the desire for financial stability before having children, which has been shown in previous studies as important factors for family building (2, 5, 21, 31).
Strengths and limitations
An internet-based survey is an easy way of reaching a target study group of younger participants as the far majority of the younger population will be on-line. Furthermore, responding to an on-line survey is easy and simple compared to responding to a mailed questionnaire or an interview survey. On the other hand the limitations include that the study population is not statistically representative of the background population, identities of respondents cannot be confirmed, and with an internet-based data collection it is not possible to calculate a response rate or conduct any non-responder analysis. In this study, 43% of the respondents were in the age group 25-34 years which is the age group where most people desiring children start to establish their family. Hence, fertility awareness in this age group is especially relevant. It is widely recognized that surveys with self-selection of respondents most often attract respondents with a higher education. Furthermore, it is possible that this study attracted participants having a particular interest and knowledge within fertility awareness and risk factors for reduced fertility. If this is the case, the results presented are probably representing a best case scenario and a representative population-based study would possibly have shown a higher proportion of participants having insufficient fertility awareness knowledge.  As described in the methods section, attempts were made to attract respondents from all educational groups. Due to the selected group of respondents, it would be expected that including more people from groups with a shorter further training or shorter education and including a larger proportion of men would reveal a higher prevalence of low fertility awareness than what is found in this study. 
Clinical and societal implications
An important question when discussing delayed childbearing and age-related infertility is: How far can education of the public help us? Studies investigating effects of information about fertility awareness and about reproductive life plan (RLP) -based information are few. RLP is a health-promoting tool recommended by the US Centers for Disease Control and Prevention (CDC). The recommendation is to screen women and men for their intentions to have/not to have children in the short and long term in order to improve preconceptional health and decrease unintended pregnancies and adverse pregnancy outcomes (32). In Sweden, midwives are responsible for approx. 90% of all contraceptive counseling, and Stern et al. (32) investigated Swedish midwives’ experiences with RLP. The midwives generally adopted RLP in the counseling, had positive experiences using this tool, and reported that most women were interested and happy to be asked about their reproductive plans. Furthermore, Stern et al. (33) conducted a randomized controlled trial among young women visiting a health care center and showed that significantly more women in the intervention group were inclined to desire a last child earlier in life compared to non-intervention groups. In a Canadian study, Daniluk and Koert (34) showed a significant increase in knowledge of fertility and ART immediately after an online educational intervention but six months later the participants’ knowledge, especially for the men, returned to baseline levels.  It is of importance to identify health events where young people can be motivated to reflect on their family formation intentions. ‘Teachable moments’ are “naturally occurring health events thought to motivate individuals to spontaneously adopt risk-reducing health behaviors” (35, p. 156). It is reasonable to believe that young people seeking contraceptive counseling is a naturally occurring health event suitable for reflections on RLP and hence providing an opportunity for young people to gain fertility awareness and include knowledge on infertility risk factors in their decision regarding timing of family formation. Besides increasing the population’s fertility awareness it is of importance that politicians and other stakeholders continuously work for developing family-friendly societies. In industrialized countries a substantial proportion of women and men are highly educated and most often both partners want to stay at the labour market also when becoming parents (36). Hence, it is highly important for a society to support universal possibilities for parental leave , for combining work and parenthood as well as combining education and parenthood, among other things by having sufficient access to good quality child day care. Mills et al. (37) have in a review study shown that policies aiming at “reducing the incompatibility between work and mother roles (e.g. maternity leaves, childcare, early education) are more effective and lead to younger ages at first birth” (p. 857) compared to more mixed empirical results regarding policies involving cash and indirect benefits for parents. 
  
In conclusion, we found relatively adequate awareness of female age-related decline in fertility among the participants from the UK and from Denmark. However, men had significantly lower fertility awareness compared to women. Results from this study are in general similar to previous fertility awareness studies based on a number of different study populations and conducted in different countries. As results are similar across different study populations we believe there is  a necessity to develop and evaluate educational programs for women and men in order to increase the population’s knowledge of fertility, risk factors for infertility and knowledge regarding success rates of medically assisted reproduction treatment. Knowledge about fertility will enable people to make an informed and conscious choice about how long they will risk postponing childbearing and potentially reduce the risk of infertility associated with increasing age. Also the conditions offered by society and social circumstances are important to explore further. The aim is that among those people who desire a family, as many people as possible are able to achieve their desired family size.      
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Table legends
Table 1. Socio-demographic characteristics of the study population (N=1237).
Table 2. Family intentions and family formation among childless participants (N=629) and participants having children (N=585). 

Table 3. Fertility awareness among women and men.

Table 4. Unadjusted and adjusted odds ratio (OR) and 95% confidence intervals (CI) for the associations between lower fertility awareness and age of desired/attempted first child (N=1035).
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