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Participation in regular physical activity has long been linked to improved cardiovascular health,
reduced risk of developing metabolic syndrome and improved mental well-being. More recently,
the musculoskeletal benefits derived from weight bearing physical activity (WBPA) have been
acknowledged in the latest update of the UK Chief Medical Officers’ PA Guidelines. However, few
studies have considered a lifecourse approach to relationships between WBPA and
musculoskeletal health. Furthermore, the percentage of community dwelling older adults
remaining sufficiently active remains low, with few studies considering how this figure may be

improved.

In this thesis, previously collected data from the Hertfordshire Cohort Study (HCS) were used to
analyse the relationship between lifetime participation of WBPA and its relationship with bone
mineral density, fat and lean mass and grip strength outcomes in later life. This was followed by a
thematic analysis of previously collected qualitative data from a focus group study sited in HCS to
understand the barriers and facilitators influencing community dwelling older adults in physical
activity participation. These findings informed the construction of a pilot study trialling a

participant-led behavioural approach, Healthy Conversation Skills, to improve WBPA, in HCS.

The findings from this thesis add to our current understanding of factors affecting older adults’
participation in physical activity, in the UK. Positive relationships between WBPA and BMD are
reported in women in later life; in qualitative work two key modifiable elements are highlighted:
psychological and social engagement as influential factors in affecting the outcome of physical
activity level. A pilot study that trialled Healthy Conversation Skills in older adults supports the
feasibility of using such an approach in an older adult cohort. A larger trial is now warranted to
investigate the efficacy of Healthy Conversation Skills in promoting physical activity in community

dwelling older adults.
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Chapter 1

Chapter1  Literature Review

1.1 Physical Activity in older adults: background to the thesis

This thesis explores the benefits, associates, and potential modification of physical activity (PA) in
a cohort of community dwelling older adults. Compelling evidence supporting the health benefits
of regular PA has steadily emerged over the last decade (1-8). Specifically, studies have linked
regular PA to a reduced risk of developing certain chronic health conditions such as coronary
heart disease (1), obesity (9), type 2 diabetes mellitus (10), and mental health problems(11). In an
aging population, we are increasingly likely to have a significant proportion of older adults living
with multi-morbidities, so strategies to improve PA levels in older people might be beneficial to

improve public health.

Over the last 2 decades the importance of PA has been highlighted in the World Health
Organisation (WHO) public health agenda (12). In the 2015 World Report on Ageing and Health
published by WHO, PA was highlighted as a key component to the concept of “Healthy Ageing”
(13). Sadly, despite the multitude of beneficial effects from PA participation, the World Health
Survey, which collected data from 70 countries between 2002 and 2004, showed that 18.8%
(median prevalence) of 60-69 years old male and 24.5% of 60-69 years old female did not meet
the minimum aerobic target (150 minutes/week) set by the WHO PA guidelines. This percentage

increased to 42.1% for the 280 years old male age group, and 54.6% for females (14).

Both the WHO and the UK have released official guidelines in recommending the amount of PA
that an older adult, 265 years old, should ideally participate in (see 0). However from the
worldwide research literature the level of self-reported PA in older adults varies (15). Data from
the Survey of Health, Ageing and Retirement in Europe (SHARE), a cohort of 10 European
countries showed the prevalence of insufficient levels of PA (defined as engaged in vigorous PA <
once a week) in 65 to 75-year-olds range from 55.4% to 83.3% in women and from 46.6% to
73.7% in men (16). In a nationally representative cohort of Australian older adults, aged 260 years
old, 25.8% were found to be sufficiently active, defined as 150 mins of activity per week over five
or more times per week, of any walking or other moderate and vigorous PA (17). In the US, using
the Behavioural Risk Factor Surveillance System (BRFSS), a national survey of health behaviours,
43% of older adults aged = 50 years old were reported to have met the recommended level of PA,
which also include travelling to work (walking or cycling), household activities as well as leisure

time physical activity (LTPA) (18). The recommended level refers to 230mins per day of moderate-
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intensity non-occupational PA 25 days per week or 220 minutes per day of vigorous intensity non-

occupational PA 23 days per week (18).

Meyer and colleagues found 44.6% of older adults in Switzerland, aged > 50 years old,
participated in habitual PA (defined as 30 minutes of daily walking and or cycling at >5 times per
week) (19). However, the percentage of older adults participating in exercise or sporting activities
was much lower, only 9.1% of older adults performed moderate sports/exercise and 18.2%
performed vigorous sports/exercise. The trend for both moderate and vigorous sports/exercise
participation showed a downward trajectory as age increased (19). However, for habitual PA
interestingly, the youngest age category 50-64 years were less likely to report regular habitual PA

than their older counterparts, perhaps reflecting increased time pressures on the younger age

group.

The proportion of older adults in the UK reported as being sufficiently active has been found to be
lower than in the US and Australia. Utilising data from the Health Survey for England (HsfE), which
draws an annual nationally representative sample of the general population living in households,
researchers showed in 2003 that 20% of women aged 55-64 and 19.3% of men were meeting the
UK PA guidelines, defined as 230 minutes of moderate or greater intensity activity on > 5 days per
week (20). For this study reported PA was a combination of housework, manual work, walking,
and sporting activity; occupational PA was excluded(20). Like the Swiss data reported above, the
percentage of older adults meeting the recommended level of PA decreased as age increased, for
instance only 8.7% of 275 year old men and 4.3% of 275 years old women meet the UK PA

guideline (20).

One key observation from these studies is that the definition for being active or inactive varies
from study to study, thus resulting in difficulty directly comparing studies. A uniform approach
such as using the WHO recommended level of weekly PA activities as the threshold of being
active, could lead to the figures being more easily compared. Currently the definition of PA is
broad. In 1985 Caspersen and colleagues defined PA as “any bodily movement produced by
skeletal muscles that results in energy expenditure” (21) which has been widely adopted including
by the WHO. Based on the Caspersen definition, PA comprises any activity requiring energy
expenditure including exercise, occupational work, household work, and recreational activity.
However often exercise is a term that has been used interchangeably with PA which is confusing
as exercise has been strictly defined as “a subset of physical activity that is planned, structured,
and repetitive and has as a final or an intermediate objective the improvement or maintenance of

physical fitness” (21).
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Whilst it is very difficult to compare the data discussed so far directly, it is clear that several
studies have shown that the proportion of older adults been physically active declines as age
increases. Certainly the temporal trend from the Spanish National Health Surveys showed there
was a decrease in the prevalence of 280 year olds self-reporting LTPA in 2011 (40.5%, 29.7% 280
year old men and women respectively self-reported LTPA) compared to the prevalence in 2006
(65.3%, 46.0% >80 year old men and women respectively self-reported LTPA) (22). However, the
bulk of PA data on older adults tend to report on findings at the younger end of the older adult
age spectrum i.e., participants in their sixties or seventies. Therefore, more studies involving

those aged 80 and above would be valuable.

This thesis will consider how PA at different stages of the lifecourse relate to each other and their
relationship to body composition and musculoskeletal health in old age. It will also explore the

determinants of PA levels in older adults, and describe a pilot study that aimed to modify PA.

111 Physical Activity Guidelines ~-WHO and UK

The WHO recommendations for PA in older adults 265 years old was updated in 2016, Table 1,
and it made clear reference to various key components of PA including aerobic, muscle
strengthening activities, and as well as falls prevention (23). The UK Physical Activity guideline was

updated recently in 2019, see Table 1 (24).

The key change in the 2019 UK Chief Medical Officers’ PA Guidelines from its previous iterations
highlights the emergence of data supporting the observation that even relatively small increase in
PA can contribute to better health (25, 26). It is now recognised that benefits can be derived from
all levels of PA, and the emphasis on minimum level or amount of PA recommended is no longer
as strong as previously. However, the guideline highlights that a minimum of 10 minutes of daily
activity can be helpful towards behavioural modification to those with very low level of PA. Hupin
and colleagues undertook a systematic review and meta-analysis of nine prospective cohorts of
older adults, and found that even those performing low dose of MVPA (MVPA defined as 1-499
weekly dose of MET minutes) had a 22% reduction in mortality risk (4), and that the relationship

between increasing PA and mortality risk reduction is linear (4).
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WHO recommendations 2016 for adults 265 years

UK Physical activity guidelines 2019

Total volume of physical activity for older adults

Older adults should do at least 150 minutes of moderate-intensity
aerobic PA throughout the week or do at least 75 minutes of
vigorous-intensity aerobic PA throughout the week or an
equivalent combination of moderate- and vigorous-intensity
activity.

Each week older adults should aim to accumulate at least 150
minutes of moderate intensity aerobic activity, building up

gradually from current levels.

Those who are already regularly active can achieve these
benefits through 75 minutes of vigorous intensity activity, or a
combination of moderate and vigorous activity, to achieve
greater benefits. Weight-bearing activities which create an

impact through the body help to maintain bone health

Minimum duration of activity

Aerobic activity should be performed in bouts of at least 10

minutes duration.

No minimum

Older adults should participate in daily PA to gain health
benefits, including maintenance of good physical and mental
health, wellbeing, and social functioning. Some PA is better
than none: even light activity brings some health benefits
compared to being sedentary, while more daily PA provides

greater health and social benefits.

Falls prevention activity

Older adults, with poor mobility, should perform PA to enhance
balance and prevent falls on 3 or more days per week.
Muscle-strengthening activities, involving major muscle groups,

should be done on 2 or more days a week.

Activity for frail older adults

When older adults cannot do the recommended amounts of PA
due to health conditions, they should be as physically active as

their abilities and conditions allow

Sedentary time

Older adults should break up prolonged periods of being
sedentary with light activity when physically possible, or at
least with standing, as this has distinct health benefits for

older people.

Table 1 WHO and UK Physical Activity Guidelines.
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The dedicated section for older adults > 65 years old in the 2019 UK Chief Medical Officers’ PA
Guideline has re-iterated their earlier overall message “Some physical activity is better than none:
even light activity brings some health benefits compared to being sedentary”. Key points included
the need for a range of activity that can strength muscle, improve balance and flexibility, 150
minutes (two and a half hours) of moderate intensity aerobic activity, and weight bearing
activities for bone health maintenance. Comparing this to the WHO guidelines published in 2016,
both guidelines echo the same key message that PA comprises of a wide range of activity
including aerobic, muscle strengthening, and a focus on balance and falls prevention, important as

falls are common in the older population.

Another emerging theme from the 2019 UK guideline is that sedentary time is now recognised as
a potential separate contributory factor to all-cause and cardiovascular mortality (27), cancer risk
(2, 28) and survivorship (29). Therefore, reduction in sedentary time poses another possible

avenue for intervention, aiming to improve health outcomes.

In later life, where periods of sedentary time are likely to be higher than in younger individuals,
early studies have illustrated behavioural changes however minor can have beneficial effects (25,
26). Physical inactivity has been found to be amongst the top 10 leading risk factors for global
disease burden in the 2010 Global Burden of Disease Study (30). This considers the sedentary
aspects of PA and estimates that physical inactivity alongside with dietary risk factors account for
10% of the global DALYs in 2010 (30). Regular PA has been associated with reduction in all-cause
mortality in middle aged and older adults compared with those who reported no MVPA with a
34%, 54% reduction for those reporting 10 — 149 min/week, and 300 min/week or more of activity
respectively (31). Similarly, in the PURE study, where a cohort of 130,000 participants from 17
high-income, middle-income, and low-income countries were recruited to study the effect of PA
on mortality and cardiovascular disease, compared with low PA, being in a moderate and high PA
group was associated with a graded reduction in mortality (HR: 0-80, 95% Cl 0-74-0-87 and 0-65,
0:60-0-71; p<0-0001 for trend, respectively) (32).

1.1.2 Physical activity and body composition

A particular focus of this thesis is the relationship of PA to musculoskeletal health. | will address

the current literature with regards to bone health first then moving onto muscle and fat mass.

Osteoporosis is a major public health problem through its association with fragility fracture,
classically of the hip, wrist, and spine. Our bone is a living tissue that will undergo a continuous
process of resorption via osteoclasts and formation by osteoblasts called remodelling. PA will

generate mechanical force which can affect this delicately balanced process, in which the loading
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pressure from PA of certain magnitudes (33) will be applied to bone. Then alongside the repetitive
nature of this application (34) bone formation and enhancement of bone mass can be promoted

hence reducing the risk of fragility fracture (35, 36).

PA in the form of exercise can be divided largely in to four categories: aerobic, weight bearing,
resistance training, and high-velocity power training. Each type has a different strength of effect
on bone health, with progressive resistance training and weight bearing exercise having the most

effect on increasing and maintaining bone mineral density (BMD) (37, 38).

Weight bearing physical activity (WBPA) can be split into high or low impact and with or without
an aerobic element and common examples include: running, stair climbing, jumping, Tai chi,
dancing and tennis (37). Activity on the lower impact scale such as walking is associated with
minimal benefits with regards to bone building (5). However, with the addition of higher impact
activities such as stair climbing and jumping it has been shown to have an overall beneficial effect
on BMD in both men and women (39-43). However, two of the reviews have noted the limitation
of lack of well-constructed studies to draw strong conclusions, one review focussed on studies in

men, and the other focussed on PA in older adults (39) and their compliance with current PA (15).

Previous work has suggested exercise interventions may be used to promote better bone health.
For example, a position statement from Exercise and Sports Science Australia has recommended
resistance training consist of sessions with 2—3 sets of 8 repetitions with moderate to high
intensity (80-85% maximal muscle strength) to gain the maximal benefit for BMD (44). The
intensity and frequency should be adjusted for the level of risk applicable to each individual (44).
Common manoeuvres include movements such as lunges, arm lifts with weights and pelvic floor
exercises (38). These recommendations are supported by a meta-analysis in 2015 which showed
that overall resistance training was associated with significantly increased femoral neck BMD
(SMD =0.303, 95% CI (95% Cl) =0.127-0.479, p = 0.001) and lumbar spine BMD (SMD =0.311, 95%
Cl=0.115-0.507, p = 0.002) in postmenopausal women (7). In a subgroup analysis, combined
resistance training was the most beneficial (7). A further meta-analysis in 2017 of combined
exercise interventions provided further evidence of a beneficial effect on BMD in postmenopausal

women at the lumbar spine, femoral neck, total hip, and total body (45).

The relationship between PA and body composition involving muscle and fat mass has been
studied in the adult population (46-50). Some cross-sectional studies have focussed on exploring
this relationship in older adult population cohorts (49, 51, 52), these studies investigated the
relationship between general PA and body composition. In my first results chapter | have explored
the relationship between previous WBPA participation across the younger years in the lifecourse

and its effect on body composition.
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In one study with 30 healthy older adult volunteers, mean age of 79.0 + 3.6 years for men and
79.3 £ 3.4 years for women, the total sedentary time was significantly associated with percentage
body fat (r = 0.548; P = 0.042), and lower limb fat mass (r = 0.765; P = 0.001) in men whereas no
such association was seen for women (53). In a larger cross-sectional analysis of the population-
based sub-sample of elderly enrolees of the Cardiovascular Health Study, n= 1404, based on
guestionnaire PA data and body composition measured by DXA scanners, in both men and
women faster pace of walking was associated with lower body and fat mass (p<0.01), however
lean muscle mass was not associated with PA (54). In another cohort of 293 community-dwelling
sedentary or at most moderately active older men and women (42% men, mean age 74 * 4 years),
(55), researchers found time spent in sedentary activity was positively associated with fat percent,
and time spent in both light and moderate-to-vigorous-intensity activities was negatively
associated with fat percent, but appendicular lean mass was not associated with any PA intensity
category. In Hertfordshire Cohort Study (HCS, higher PA measured by a hip worn accelerometer
was associated with lower fat mass, regardless of the intensity of the PA (51). In these studies,
accelerometers were used to measure the PA data, which mainly consider cardiovascular related
activities (including elements of aerobic, and power resistance), whereas other types of PA such
as weight bearing, or high velocity power training are not as well recorded, and they may exert a

differential effect on body composition.

1.13 Physical activity and Physical Performance

Physical performance tests such as timed chair rises and gait speed are often used as an outcome
in studies that study PA (56, 57). Such outcomes are important, as they link to reduced fall rate

and improved balance (57).

An American study investigated the relationship between those meeting the 2008 PA guideline
(US version) and physical performance outcomes compared with those who did not (58). They
performed a cross-sectional study of 85 community-dwelling older adults (50 women, 35 men)
with a mean (SD) age of 67.5 (5.6) years. Participants who performed muscle strengthening >2
days per week had significantly better measures of grip strength and stair climb test compared to
those who did not meet the guideline. Those meeting the aerobic activity guideline performed
significantly better on the 10-m walk test, five-time sit-to-stand test, and stair climb test
compared to those who did not meet the guideline. Most encouraging of all, participants who met
both the strengthening and aerobic activity guidelines performed significantly better on all
physical performance measures than participants who met neither of the guidelines (58). This
shows the positive association between being physically active and physical function as measured

by physical performance tests.
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The Lifestyle Interventions and Independence for Elders (LIFE) study recruited 1,635 men and
women aged 70-89 years who had physical limitations, which was defined as a score of <9 using
Short Physical Performance Battery (SPPB) but were able to walk 400 m (59). This trial compared
the effectiveness of a long-term structured PA program against a health education program in risk
reduction of major mobility disability as measured by the ability to walk 400m unaided. Over 2.6
years of follow-up, the PA intervention significantly reduced major mobility disability (HR=0.82,
p=0.03), and persistent mobility disability (HR=0.72, p=0.006) compared with the health education
intervention (59). De Vries and colleagues performed a meta-analysis assessing the effects of
physical exercise on mobility, physical functioning, PA, and quality of life using studies that
recruited older adults with reduced mobility and or multi-morbidity (30). The meta-analysis found
physical exercise therapy has a positive effect on mobility and physical functioning compared with
no exercise (56). Finally another meta-analysis has shown regular PA protects against future

difficulties with performing activity of daily living (ADLs) in community dwelling older adults(60)

1.14 Physical activity and mental health

Engaging in regular PA has been linked to a reduced risk of depression (11), dementia, Alzheimer’s
(61, 62) and overall well-being (63, 64). This is important as the prevalence of depression is
common in older adults ; it was estimated at 4.2%-10.6% in a Swedish study of 3353 individuals
aged 60-104 years (65), and has been noted to increase with age (66). In addition low levels of PA
have been associated with anxiety symptoms and/or depressive symptoms (67-69), and in a
prospective study of an Irish cohort, depressive symptoms were significantly higher among people
not meeting PA guidelines than those meeting PA guidelines (69). The overall global prevalence of
anxiety was estimated at 11.4% across 47 countries using data collected from the World Health
Survey (70). Noticeably, the prevalence of low PA was higher in those with anxiety compared with
those without, 22.9% vs. 16.6% (p<0.001), respectively (70). In a cohort of COPD participants,
those with higher levels of PA at baseline, which was defined as 2.5 points difference in the
LAPAQ score, was found to have a reduced risk of depression and anxiety, the adjusted HRs were
0.85 (0.75-0.95; p = 0.005) and 0.89 (0.79-1.00; p = 0.045), respectively (71). Similarly, in a Dutch
cohort of >60 years participants, depressed participants were less physically active in comparison

with non-depressed participants (72).

The relationship between PA and depression could be affected by psychosocial factors and
somatic conditions, in particular mastery and functional limitations (72). Mastery is defined as a
sense of having control over the forces that affect one’s life. McDowell and colleagues
investigated whether there is a protective effect of meeting MVPA guidelines (defined as

reporting 2150 min weekly of MVPA, 275 min weekly of vigorous PA) in an Irish cohort of
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community dwelling adults aged > 50 years (69). There was significantly a lower risk of depressive
symptoms in those meeting the guideline compared with those did not, odds ratio (OR): 0.60,
p<0.001 (adjusted for age, sex, waist circumference, social class, smoking status, and number of
comorbidities) (69). This protective effect was observed more keenly in 80+ years group, OR: 0.27,
compared with younger age group of 50-59 years, OR: 0.86, although the ORs did not reach
statistical significance for these 2 groups (69). This illustrates the benefits of been physically active

and its positive relationship with mental health.

1.2 Factors influencing physical activity in older adults

At the heart of this research, it is important to understand and explore older adults’ attitudes
towards PA. This can be explored through numerous avenues; at an individual/personal level,

environmental/surrounding level, or regarding the type of PA participated.

The type of PA participated in by the public has evolved over the years; from the early 1990s
compared to early 2000s the PA levels performed at work have declined. Also the intention to
keep active may not be present as suggested in a cross-sectional Australian wide telephone
survey that investigated older adults' (=65 years old) PA intentions and found 60% of older adults
had no intentions of engaging in regular PA within the next 6 months compared to 25% younger
adults (< 45 years old) (73). This highlights the need for us to understand the factors that can
influence the likelihood of PA participation. A discrepancy between how older adults perceive
their own lifestyle behaviour e.g.: believed reasons for breaking sedentary behaviours and actual
reasons, has been shown when 30 older adults, mean (SD) age of 74.0 (+5.3) years old, were
asked about believed reasons for breaking sedentary behaviour (74). The participants were also
monitored with accelerometers and time-lapsed cameras objectively to document what
happened when the breaking of sedentary behaviour occurred. 17.2% of the participants self-
reported food/tea preparation was a reason to break up sitting, however based on the objective
measures food/tea preparation actually accounted for 82.8% of the participants for breaking up
sitting time (74). This highlights the need for qualitative studies to understand the causes for low

PA, before effective intervention can be achieved.

As discussed previously, higher impact activities are associated with improved bone mass,
however falling/safety concerns and damage to joints have been identified as barriers to
participate in high impact PA in the older adult population (75). However encouragingly, the
ability to understand the benefits and incorporation of activity into activities of daily living (ADLS)
has been shown to increase the likelihood of participation in more activity (75, 76). Studies have

identified older adults are also more likely to have aversion towards structured exercise/sports
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(77), and would prefer PA to be enjoyable, sociable, accessible, flexible and seasonal (76). Factors
such as a lack of transportation (78), time commitments (78, 79) and preference for activities that
can done alone (79) have been found as reasons for lack of adherence for exercise interventions.
However once older adults are engaged in an exercise programme/intervention, systematic
reviews and meta-analysis have found older adults are less likely to drop out of an exercise

programme compared with their younger counterpart (80, 81).

1.2.1 Comorbidities

Our pilot study features a group of older adults where comorbidities are common. The presence
of comorbidities might be expected affect the level of PA, either because individuals with
multimorbidity may be less active as a consequence of their conditions, or because their medical
health is worsened by the lack of activity. The definition of multi-morbidities has been largely
adopted as the presence of >2 chronic conditions in research (82). In Scotland, Barnett and
colleagues studied 1.7 million patients registered with medical practices reported that the
prevalence of multi-morbidity increased substantially with age (83). This cross-sectional study
found 81.5% of those aged >85 years reported =2 chronic conditions (83). Data from the Italian
INCHIANTI Study, a nine-year longitudinal study of 1018 participants aged 260 years old, suggests
the increase in number of chronic diseases accelerates significantly as people age (84). Data from
the English Longitudinal Study of Ageing showed similar trends (85). Of note in this study, the
authors reported an inverse dose-response relationship between levels of PA and multi-
morbidity, whereby the odds of multimorbidity were reduced in those engaged in vigorous
(running or jogging, swimming, cycling, and tennis), moderate (gardening, cleaning the car, and
moderate pace walking) and mild (laundry and home repairs) PA at least once a week by 55%,
39% and 16% respectively, compared to physically inactive people (85). However, the direction of

association cannot be determined from this observational study across several time points.

Another factor that could impact on PA levels is becoming frail or prefrail. A Spanish population-
based prospective cohort study of 3,896 older adults aged 60 and older, found those who were
frail were older and less physically active than robust participants (all p<0.05) (86). Based on these
cohort studies we may predict, being frail or pre-frail, and reporting several comorbidities, can be
associated with lower levels of PA. While the sequence of events cannot be disentangled from
these cross-sectional studies, this highlights that to promote PA in older adults will require more
than prescribing exercise regimens. The type of PA might be modified for maximum benefit
according to medical history; for instance, those with bone health issue may benefit from WBPA,

and those with cardiac conditions may benefit from cardiovascular type of activity.
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1.2.2 Environmental factors

Franco and colleagues found in their systematic review that environmental barriers were more
important in the context of non-structured PA than structured exercise programme interventions
(87). Positive influences from environmental factors and general accessibility have been linked to
higher chances of PA participation in an older person; in an meta-analysis consisting of 72 studies,
with the mean sample age of 265 years, the researchers reported a positive association between
walkability (p = 0.01) and land-use mix access (p = 0.02), and very strong evidence of a positive
association between walking and aesthetically pleasing scenery (p < 0.001) (88). Walkability was a
composite index of residential density, street connectivity, and land-use mix (88). In an
observational study of older adults, aged >65 years old, living in Massachusetts, USA, researchers
found the three most commonly cited locations for PA away from home were streets or
pavements, shopping malls, and membership-only facilities (e.g., YMCA/YWCA, gym, yoga, martial
arts) (89). Similarly, older adults living in Hong Kong were likely to walk around their own
neighbourhood (75%) and reported the use of parks (42% of all trips) and streets (32% of all trips)

as frequently destined places (90, 91).

Hence these data highlight there are important differences between factors that may influence an
older person’s decision with regards to participate in structured or non-structured PA. There are
other factors that may influence on older adults’ reliance on utilising their surrounding
environment for PA participation such as being limited by their physical capabilities, reduced
income, or ability to travel (e.g.: lack of local transport or unable to drive). This emphasises the
importance of access or proximity of resources for healthy ageing of older adults. Whereas for
structured PA programmes, factors involving “dependence on professional instructions, pain or
discomfort, affordability and self-confidence” were reported as influential factors for PA

participation (87).

1.23 Lifetime habitual activity

One of the research questions addressed in this thesis is whether participation in regular PA tends
to track throughout the lifecourse i.e., does someone who is sporty as a teenager and young adult
maintain those habits through to later life. Mixed results have been observed in studies that have
considered this issue; in one example, a cohort of 220 boys and 205 girls completed
questionnaires at the ages of 16 (in 1974) and then again at 34 (in 1992). Interestingly the gender
differences in the rate of participation noted at 16 years (more boys, 69%, participated in sporting
activities in leisure time than girls, 51%) had disappeared at adulthood (92). The overall rate of

participating in MVPA declined but there were indications those individuals who had participated
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in PA during their early years remained more active during their adulthood (92). In another
Finnish study of 1338 boys and 1596 girls, the participants were followed up for 3 years from the
age of 16, researchers noted substantial changes over time among individuals from one PA group
to another. Only 19.1% of boys and 11.2% of girls remained as persistent exercisers (i.e., very
active on all three years) (93). The type of PA participated in has been observed as one potential
factor that could influence the likelihood of sustained PA over adulthood (93, 94). Other
suggested influencing factors include competency in sports, playing sport outside school and
having an active parent, all of which have been observed as positive factors in sustained PA from

childhood to adulthood (95).

1.2.4 Gender differences

Gender differences in participation of PA have been noted in previous work. In an observational
study of older adults, aged >65 years old, in Massachusetts, USA, researchers found men were
more likely than women to participate in golfing, heavy housework (e.g., washing windows,
cleaning gutters), heavy gardening (e.g., shovelling, raking), and moderate-heavy strength training
whereas women were more likely to choose light housework (e.g., dusting, sweeping), yoga/tai-

chi, and aerobic dance (89).

Qualitative studies have shown there is an intrinsic variation in PA motivators and context
preferences between men and women (96, 97). Women aged 60-67 years old were found to be
nearly 3 times more likely than men (OR 2.93, 95%Cl: 2.07-4.15) to be motivated by improving
appearance, just over 1.5 times more likely to be motivated by spending time with others (1.76,
1.31-2.37) and losing weight (1.74, 1.12-2.71) to participate in PA. This link between desire for
weight loss or improving appearance and likelihood of PA is not unique to older females, it has
also been noted in younger females (98). In a study of 1,360 Malaysian participants (703 males,
657 females) aged 20-64 years who undertook regular PA (at least 150 minutes of MVPA per
week) over six months, researchers showed there were noticeable differences between the
motives for PA participations in men and women including competition/ego, appearance, physical
condition and mastery, where females reported higher motivation for appearance and physical
condition than males, and males were more motivated by competition/ego and mastery than

females (99).

A qualitative analysis of a small group of French adults with type 2 diabetes mellitus (T2DM),
n=23, showed women indicated the importance of the sense of well-being and the positive body
image related to regular participation of PA, and men were more likely to be prompted by health

benefit and health promoting behaviour in relation to PA (97). This particular cohort may not be
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representative of the general population as all participants had a medical condition, T2DM,
however parallels can be tentatively drawn with the older adults’ population cohort as they are
likely to have a co-existing medical condition. Another consideration in differences between men
and women could be cultural factors. In a cohort of a South Asian population living in Canada
(100), there were clear differences between men and women; women reported barriers include
lack of time due to work and family, and a lack of motivation as main reasons for not been able to
participate in PA, whereas for men the main barrier was weather-related. In terms of motivators,
for men they were more likely to be influenced by health benefits, watching others perform
(social remodelling), whereas the motivators for women in this cohort were weight loss and
looking like others. The drivers and barriers for different age groups will also likely differ, and this

is addressed later in the thesis.

1.3 Ways of assessing physical activity level in older adults

PA is a broad term, and in much of the literature discussed in this thesis, it can refer to exercise,
LTPA and or household related activities. There are several ways to measure the level of PA. Two
of the most common methods of measuring amount of PA is the use of self-reporting through a

questionnaire, and objective measurement using an accelerometer.

Questionnaires are the most common way of collecting data with regards to PA (101). The
advantages of using questionnaires include cost-effectiveness, ease of administration (102), ability
to determine amount of PA into discrete groups (low, medium, high) in particular high intensity
activity (103), and ability to show change from baseline (104, 105). However, limitations include
reduced robustness in measuring light/medium intensity activity (104), recall bias (105), and
influence of cultural on response or dependency on the language of the questionnaire (105).

There are several frequently used PA questionnaires as summarised in Table 2.
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Questionnaire Target Age Group (years)

Previous Week Modifiable Activity 40-60
Questionnaire (PWMAQ) (106)

Recent Physical Activity Questionnaire (RPAQ) |21-55
(102),

International Physical Activity Questionnaires |18-65

(IPAQ) (107)

Global Physical Activity Questionnaire (GPAQ) |18-75
(108, 109)

7-Day Physical Activity Recall (7-Day PAR) (110) |20-74

Longitudinal Ageing Study Amsterdam Physical |>65
Activity Questionnaire (LAPAQ) (111, 112).

Table 2 Characteristics of different physical activity questionnaires

The Longitudinal Ageing Study Amsterdam Physical Activity Questionnaire (LAPAQ) was developed
by the Longitudinal Aging Study Amsterdam Study (LASA) in the early 1990s as a response to a
lack of robust PA questionnaires for older adults (112). LAPAQ is a face-to-face questionnaire that
is administered by a researcher (see Appendix D for the questionnaire). There are questions
covering the frequency and duration of walking outside, bicycling, gardening, light and heavy
household activities, and a maximum of two sport activities during the previous two weeks. At the
end, the questionnaire asks the participant if the level of activities in the past 2 weeks is normal
for them. This allows for unpredicted/unavoidable circumstances that may affect the level of
activities such as illness, weather, and holidays. LAPAQ has been measured against a 7-day diary,
the total activity of the LAPAQ and 7-day diary correlated reasonably (r=0.68, p <0.001) (112). In
the same study, the repeatability of LAPAQ was found to be reasonably good, the weighted kappa
of the total number of activities of the LAPAQ over 1 year for all subjects (n=348) was 0.65
(p<0.01), which increased to 0.75 (p<0.01) if the participants were retested in the same month
(n=40) (112).

The use of accelerometers has gained popularity since the 1990s (113), see Figure 1. In a
systematic review published in 2018, in 2004 4.4% of studies included in this systematic review
had used objective measurements and this figure grew to 70.6% in 2016 (114). The systematic

review focused on PA outcomes in lifestyle interventions among adults, and the authors included
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other methods of objective measurements such as pedometer. Of the 103 studies employed a

form of objective measurement, 42% used accelerometers solely (114).
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Year

Figure 1 Trend in research publications involving the use of accelerometer in the study design

(reproduced with permission(113) )

A number of studies have compared the use of accelerometer against self-reported outcomes
from PA questionnaires (111, 112, 115, 116). There has been a mixed response with some studies
showing good agreement between accelerometer and questionnaires, and others less so. For
LAPAQ, there were good correlations between the questionnaire and a 7-day diary (r=0.68,
P<.001) and a pedometer (r=0.56, P<.001) (112), The authors found reasonable correlation,
Pearson’s r=0.25 (95% ClI 0.07-0.44) between LPAQ and accelerometery data for total PA (>2
METs), (111). Sabia and colleagues used a modified version of the Minnesota Leisure Time
Physical Activity Questionnaire and validated it against a wrist worn accelerometer worn for 9
days, finding a correlation between questionnaire and accelerometer assessed PA (Spearman's

r=0.33, 95% Cl: 0.30, 0.36) (117).

A systematic review performed in 2016 investigated the correlation between accelerometery and
PA questionnaires and found the correlation between the two measures for total PA
(questionnaire versus accelerometer) ranged from r=0.14 to r=0.58 (all p<0.001) (118). The
correlation range differs for the 265 years’ group, from r=0.16 (p=0.02) to r=0.53 (p< 0.01(118).
The disparity between the correlations found may not be unsurprising as the studies included in
the review used a variety of PA questionnaires, different models of accelerometers, and varying
length of wear time of the accelerometers. Of the 57 studies included in this systematic review,

the majority, 17 studies, used hip worn accelerometers, 6 studies used waist worn devices and
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one each for chest, iliac crest, wrist, and triceps attachment sites. Herbolsheimer and colleagues
explored if cognitive function may play a part in the discrepancy between self-reported PA via
questionnaires and objectively measured accelerometery noted above (119). In this study cross-
sectional data from the ActiFe Study (Activity and Function in the Elderly in Ulm study) were used.
A total of 1172 community-dwelling older adults (aged 65-90 years) wore a uniaxial
accelerometer (activPAL unit) for a week, self-reported PA data were collected using the LAPAQ
and cognitive function as assessed by a battery of tests: the Consortium to Establish a Registry for
Alzheimer’s Disease (CERAD) score. In men they found cognitive function was associated with the
mean differences of self-reported and accelerometer assessed PA, those men with lower
cognitive function were more likely to self-report higher levels of PA than that of accelerometers
in comparison to men with higher cognitive function. This association was not noted in women. In
light of this study’s findings, it poses the consideration should PA questionnaires completed by
older adults include an assessment on their cognitive function, and if so, how should the PA

questionnaire score be interpreted.

1.4 Types of intervention

There is much heterogeneity in the types of interventions that have been implemented in various
studies and trials with the aim of either improving the level of PA or reducing sedentary behaviour
in older adults. However, the interventions trialled can be largely divided into 4 groups:

structured, multicomponent, integrated, and pure behavioural, as described below.

1.4.1 Structured intervention

Structured interventions usually include a prescribed exercise component set at regular intervals
in a designated centre but can also occur at home (120), and often will be delivered by a
physiotherapist or equivalent (59, 121). The prescribed exercise/PA intervention often will include
elements of aerobic, resistance, balance, and flexibility training. Some of the structured
interventions also include education, discussion, and counselling elements (122, 123). This type of
intervention has been discussed in detail in the literature (122-124) therefore | will not address it
further in my thesis. However, | will discuss in some detail with regards to the effect of using
everyday exercise methods such as Pilates, and yoga in older adults. This provides an interesting
avenue, as the availability of such exercise classes tend to be prevalent in the community,
therefore may increase the likelihood of accessibility for older adults and this can also reduce the
need for specialist intervention which can be costly to provide at a population level. Additionally
utilising existing facilities and promoting commonly encountered community based PA, both are

in keeping with the ethos of Healthy Ageing (13)
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Pilates is an adaptable form of exercise which means the intensity and level of difficulty can be
altered to suit older adults’ needs. Systematic reviews and meta-analysis have shown Pilates can
decrease the risk of falls and improve physical function (compared to usual practice), and have
shown positive effects on psychological health parameters such as quality of life, fear of falling,

and health perception (125). However, heterogeneity remains an issue in meta-analysis.

Josephs and colleagues compared Pilates group exercises directly to traditional strength and
balance group exercise for improving balance, reducing falls and improving balance confidence in
community dwelling older adults (265 years old) with fall risk (126). This study had 24 participants
who fully completed the study with an average age of 75.6 in the Pilates group and 74.5 in the
traditional group. Both groups showed significant improvement in balance (Pilates group p<0.05,
and traditional group p=0.01), and those in the Pilates were found to have significant
improvement in balance confidence (Activities-Specific Balance Confidence Scale mean difference

=10.57, p =0.008). Data on falls from this study remain to be published.

Many of the studies mentioned above have small study cohorts, therefore much larger trials are
required to see if the beneficial effects are maintained. Barker and colleagues investigated the
feasibility and acceptability of a randomised control trial utilising group based Pilates exercise
program (one hour, twice weekly) versus usual care via their health practitioners (127) in a pilot
study. They recruited 53 older adults aged 260 years (mean age of 69.3 year) from the community
in Melbourne, Australia with risk factors for falls. Of the recruited 18 (82%) intervention
participants and 22 (71%) control participants completed the protocol, the average attendance
rate for the intervention group was 21 of 24 sessions (range, 14—-24), and 14 participants (82%)

said they would like to continue with Pilates exercise.

Similarly, yoga has been linked to improving mobility and balance in older adults 260 years of age,
when compared to usual care or no intervention(128). In this meta-analysis it included 6 RCTs
(n=307) that fulfilled the criteria and it excluded yoga interventions that involved mediation or
breathing only. They found a small but significant effect on balance of yoga versus control with no
indication of heterogeneity in the estimate of the effect of the intervention (/> = 0%, P = 0.615).
There was also a significant medium sized effect of yoga on mobility, here there was a trend
showing heterogeneity in the estimate of the effect of the intervention (/> = 51.8%, P = 0.126). No
serious adverse events were reported in the 6 studies. Yoga has also been found to positively
associate with health-related quality of life (HRQoL) in depression, perceived mental health,
perceived physical health and sleep quality compared to inactive controls in older adults not
recruited on the basis of any specific disease or condition (mean age ranging from 61.0 years to

83.8 years) (129).
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1.4.2 Integrated intervention

Integrated interventions will normally involve alterations to parts of the participant’s daily routine
to instil a new habitual routine within an everyday context with the aim to improve overall PA
level. One such example is the Lifestyle integrated Functional Exercise (LiFE) programme (130),
where everyday activities are used to improve balance or increase strength and the movements
can be done multiple times during the day. The strategies to improve balance include “shift

n u

weight from foot to foot”, “step over objects”, and “turning and changing direction”. For muscle

” u n u

strengthening approaches included “bend your knees”, “on your toes”, “up the stairs”, and “sit to
stand”. Weber and colleagues performed a systematic review and reported that in randomised
studies integrated training resulted in improved overall function and disability in daily life tasks
compared to structured training, which reflects how closely inline the intervention is with daily
tasks can increase its natural transferability to everyday life (57). In addition, integrated training
reduced falls by 31% compared with 21% reported in structured regime, and the drop-out rate
was lower (5-18%) than that of structured training (7.5-21%), combination programmes, 13.7-29%
(57). Weber and colleagues noted not all trials reported adherence, and threshold for adherence
is variable from trial to trial, however it does appear that the integrated programme had slightly
better adherence rates than the structured one, but adherence rates levelled out at 4 months

(57). This is slightly disappointing as adherence to the intervention is key to the sustainability of

these measures.

1.43 Behavioural Intervention

Pure behavioural intervention in older adults have previously been explored; in 2013 a systematic
review looked at 284 studies to establish the key features of health coaching in the context of
behavioural intervention for improved health (131). This systematic review looked at a variety of
studies including chronic disease management, PA, nutrition, smoking, general lifestyle, and
health education, and it was evident there was much heterogeneity in the behavioural
intervention component. However, the common theme was that this is a patient-centred
approached based on a behavioural change model that is delivered by a professional (131). The
process often involves elements including patient-determined goals, self-discovery, and
accountability (131). Another systematic review focused on the effect of health coaching on PA
participation in those aged >60 years old and found overall a small but significant effect on PA
levels in those receiving health coaching versus the control (SMD=0.27, 95%Cl 0.18-0.37, p<0.001,
1?=61%) (132). In the sub-analysis a greater effect was found in those who received face-to- face
intervention compared with those who had a telephone intervention only (132). The meta-

regression results showed the health coaching was as effective in those with older adults with a
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clinical condition as healthy older adults (132). Considering the burden of chronic conditions, this

has strong implication for future research and policy makers.

Harvey and colleagues performed a small study investigating the effect of breaking a cycle of
sedentary behaviour in frail older adults (133). A total of 35 participants was recruited from
sheltered accommodations and 13 completed the study. It is not surprising the retention rate is
low, and the most cited reason for drop out was medically or health related. Harvey and
colleagues split the participants into two groups; one group mean age 83 years had the
motivational sessions (at week 2, 6, 10) and an information pack for reference (133). The second
group had the above and additional real time feedback with a device set with parameters that
vibrated as a prompt and the mean age was 74, therefore a much younger group in comparison
with other group (133). Improved functional components were observed in both groups such as
timed up and go being 4 seconds faster and sit to stand rises increasing by 2 more in 30 seconds

(133).

14.4 Multicomponent interventions

Multicomponent interventions include a mix of structured, integrated, and behavioural elements
described above. For instance, there are studies with a prescribed exercise component to be
performed by participants at home then utilising remote monitoring only via telephone calls,
and/or text messaging to provide support and motivation (134, 135). A systematic review
performed by Geraedts and colleagues showed an overall benefit in remote monitoring compared
with those without the monitoring, and equally effectiveness with those with direct supervision
(135). In another systematic review focusing on remote monitoring, of the sixteen studies
included, fourteen studies showed significant improvement in PA levels over the studies period
and eight out of nine studies with follow up data showed maintenance of PA levels post removal
of the stimulus (follow up period ranging from 1 to 18 months) (134). However, it seems the
sustained effect may not be long lasting. Hobbs and colleagues found no such sustained effect at
24 months in their meta-analysis, which included 21 trials with the majority of interventions been
multimodal and provided PA and lifestyle counselling (136). A sustained effect was noted at 12
months, SMD: 1.08, 95% Cl: 0.16-1.99 (136). Reasonable adherence to intervention was reported
by Van der Deijl and colleagues, the mean proportion of participants adhering to the intervention
was 79.8% with the range between 50.3% and 100% (137); in this systematic review, sixteen
studies that aimed to improve PA levels in community dwelling older adults were included. There
was a wide range of the type of intervention noted in this systematic review including home
based, group based, education, various physical activities (resistance, aerobics, walking and

functional tasks) (137).
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VIVIFRAIL is a multicomponent exercise programme that is part of the Strategy for the Promotion
of Health and Quality of Life in the European Union. It consists of resistance training, gait re-
training and balance training for persons aged >70 years (138). The main objective is to maintain
the functionality of an older adult. This exercise programme has been trialled in a multi-centre
randomized clinical trial, where they recruited 188 pre-frail/frail patients with mild cognitive
impairment or dementia (aged >75years) from outpatient geriatrics clinics of three tertiary
hospitals in Spain (139). Participants in the intervention group were given personalised sets of
exercise programmes versus the control group that received usual care. The interventional group
had significant increases in functional capacity (p < 0.001) and significant positive changes in
cognitive function, muscle function, and depression score after 3 months (P < 0.05) compared to
the control group. VIVIFRAIL is also being trialled in Brazil in a randomised clinical trial setting
recruiting frail, pre-frail and robust older adults aged >60 years from geriatric clinics (140). The
primary endpoint looked at the change in the inflammatory profile, and physical performance
changes being the secondary outcome, but results are yet to be published. VIVIFRAIL was also
trialled in a small group of Spanish nursing home residents, n=24, aged 275 years, as a response to
the confinement that occurred due to the COVID-19 pandemic, and there were some positive

findings (141).

145 Healthy Conversation Skills

This thesis reports a pilot study of a trial of Healthy Conversation Skills in older community
dwelling adults to promote PA. Healthy Conversation Skills has been developed to empower the
practitioner to use the form of open-ended questions or also known as “open-discovery”
questions, which starts with “how” and “what” to explore an individual’s (e.g.: the participant or
patient) various issues and concerns. Through the active conversation it will hopefully result in the
generation of a solution by the individual to their own possible barriers and issues. Healthy

Conversation Skills promotes the following five key competences:

identifying and creating opportunities to hold “healthy conversations”;
using open-ended (‘open discovery’) questions;
reflecting on practice;

listening more than talking;

LA A

supporting individually derived goal setting through SMARTER planning (Specific,

Measurable, Action-oriented, Realistic, Timed, Evaluated, Reviewed).

Healthy Conversation Skills has been developed with the aim to be adopted by a wide variety of

practitioners ranging from those working in the health care system (both hospital and community
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setting) and as well as those working in fields in support of the health care system such as
personal trainers working in leisure centres. There are several key features of this approach make
it suitable for mainstream usage including the opportunistic nature of the approach and the
practitioner is encouraged to listen more than talking to the individual. This approach
acknowledges often in reality there will be time constraints on interactions between practitioners
and their patients, therefore allowing the practitioners to “plant the seed” in an opportunistic

manner and then to revisit the conversation at a later date.

To date Healthy Conversation Skills has largely been used in settings with younger adults and
children. Healthy Conversation Skills has been implemented at Sure Start Children Centres with
the aim to improve the confidence and competency of the frontline staff in delivering productive
conversations with parents regarding healthy eating and PA, therefore supporting family with
young children encouraging them to have healthy meal choices (142). After the training, it was
noted the median confidence rating increased for conversations involving healthy diet and PA and
as well as using open discovery questions (all p<0.001). The use of open discovery questions and
confidence in conversation regarding healthy eating after training was significantly positively
linked (r=0.21, p=0.01), and a non-significant positive trend was seen with conversation regarding

PA (r=0.15, p=0.06).

The main perceived practical barrier reported to use of Healthy Conversation Skills in Sure Start
Children Centres was lack of time, other influencing factors resulting in reduced used of the skill
include parents not engaging with the staff and loss of confidence in using opening discovery
questions (143). Key factors that facilitated the use of Healthy Conversation Skills included seeing
the benefits of using the skills, finding opportunities, and having good relationships with parents.
Staff have commented on the need to have had built a rapport with the parents first before
feeling comfortable with using Healthy Conversation Skills, and the response from the parents
appear to be a gauging barometer whether further Healthy Conversation skills will be likely to
incorporated into the conversation. This seems to stem from the staff not wanting to alienate the
parents and making them feel “judged”. However, when the staff received a positive response
from the parents then there was a clear observation that further implementation of Healthy

Conservation Skills was likely to occur.

The efficacy of Healthy Conversation Skills in improving the diets and PA levels of women
attending Sure Start Children's Centres was formally assessed in an exploratory non-randomised
controlled study (144). Although the intervention did not improve the women’s diet score or PA
levels it did improve the women’s sense of control, RR: 0.35 (0.05 to 0.65), p=0.02 and general
self-efficacy, RR: 0.26 (0.01 to 0.5), p=0.04.
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Hollis and colleagues led a study investigating the impact of Healthy Conversation Skills on 77
health professionals working in New South Wales, Australia (145). Healthy Conversation Skills was
well received with a significantly higher proportion using open discovery questions 96%, p <0.001
post-training, and remained significantly higher than pre-training at follow-up, 87%, p <0.001
compared with 25% at pre-training stage. Those working in clinical setting maintained higher

confidence in supporting clients to make behaviour changes than those in non-clinical setting.

1.5 Research questions

The overarching topic area of this doctoral thesis is PA in the older adult population. | aim to study
this in the following ways: (1) by assessing the relationship between past and current WBPA and
bone, muscle, and body composition outcomes in the Hertfordshire Cohort (HCS) (2) by
investigating the influencing factors that both facilitate and prevent PA in older adults and (3) to
undertake further original research to explore the feasibility of a behavioural intervention,
Healthy Conversation Skills, in older adults, to promote PA participation. This thesis hence adopts
a mixed methodology approach incorporating qualitative and quantitative research. For the first
two projects | utilise pre-existing data collected from the unique cohort of community dwelling
older adults of the HCS. For the third project, | establish a new study with a nutritional
postdoctoral fellow, llse Bloom, who will consider nutritional factors in this cohort. To the best of
my knowledge Healthy Conversation Skills has not been trialled in an older population such as this

group.
The questions | address are as follows:

1. What is the relationship between previous WBPA across the lifecourse and
musculoskeletal health and body composition among participants from the Hertfordshire
Cohort Study?

2. Does previous WBPA participation across the younger lifecourse track into older age?

3. What factors influence participation of PA in community dwelling older adults?

4. Can a participant-led behaviour change intervention in community-dwelling, older adults
lead to changes in physical activity? Hertfordshire Cohort Study Nutrition and Physical
Activity Study (NAPA) study
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Chapter2  Methods

2.1 The Hertfordshire Cohort Study - background

All three results chapters are sited within the HCS, either through analysis of existing data sets
(quantitative); transcripts of previous focus groups (qualitative), or through a new intervention
study that is a randomised controlled pilot study of Healthy Conversation Skills that measures the

change in self-reported PA levels as its primary outcome at one year.

The HCS is a cohort of community dwelling older adults residing in Hertfordshire who have been
extensively phenotyped with regards to their musculoskeletal health in later life and who have
worked with the Medical Research Council Lifecourse Epidemiology Centre (MRC LEC) on many

occasions.

The inception of the HCS came about as a result of studies in the 1980s led by David Barker that
raised the possibility that environmental factors influencing development early in life may
increase the risk of cardiovascular diseases in later life (146-148). The discovery of birth ledgers of
those born in Hertfordshire from 1911 until 1948 presented an opportunity for the MRC LEC to
establish a robust epidemiological study designed to investigate the relationship between early
life determinants and diseases in later life. The birth ledgers were recorded by a team of
midwives, nurses, and health visitors, who attended the women at childbirth and visited the
children routinely throughout infant and childhood. The ledgers include information summarised

in Figure 2.

Key data avallability:
At birth
* Name and address
» Date of birth
s Gestation
s Sex

* Weight

During infancy (1< year of life)
+ Method of feeding
* Whether given a dummy
s (General commenis on health
At first birthday
* Weight
* Whether weaned
» Whether vaccinated (availability of disease-specific vaccines varied by birth year)
« Number of teeth
From age 1-5 years
* General comments on health

Figure 2 Midwives/Nurses/Health visitors ledgers (reproduced with permission (149))
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The first wave of cohort studies recruited men and women born in Hertfordshire between 1920-
1930 and remained living in there in the early 1990s. A number of studies were conducted
investigating the relationship between early life development and the risk of developing cardio-

metabolic disease, osteoporosis, and sarcopenia in later life.

A younger (second) cohort was recruited as the participants from the first wave became frail and
unable to take part in further studies. The second cohort consists of 3000 men and women born
between 1931-1939, and who remain living in Hertfordshire. This cohort became the long
established “Hertfordshire Cohort Study”, whom have been studied for the past 20 years, and

which forms the basis of this thesis.

Using the birth ledgers, 42974 births were recorded in Hertfordshire between 1931 and 1939 and
with the aid of NHS Digital researchers at the MRC LEC traced 8650 men and women, who were
still alive and living in Hertfordshire in 1998. Permission to contact the men and women was
gained from their GPs and 3225 were recruited to participate in a home interview with a trained
research nurse. 2997 (93%) subsequently attended a clinic for further physiological investigations.

Much of this work was undertaken in phases by gender and geographical area.

Since the initial contact in 1998-2004, the HCS cohort members have been involved with
numerous subsequent studies involving postal questionnaires, clinic visits, home visits,

intervention studies, and focus groups, as summarised in Figure 3.
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2.2 Physical Activity Assessment

Chapter 2

Summary of studies and participant recruitment from 1998-2018 (reproduced with

The HCS cohort of men and women have been shown to be representative of the general UK

population including characteristics such as smoking status, weight, history of cardiovascular

disease, stroke (149)

At baseline, 1998-2004, PA data were collected using the Dallosso physical activity questionnaire

(149).

Accelerometery data were collected in 2013, Hertfordshire Cohort Study Vertical Impact on Bone

in the Elderly (VIBE) study, as part of a larger collaboration with 3 other cohorts, MRC National
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Survey of Health and Development (NSHD), Cohort for Skeletal Health in Bristol and Avon
(COSHIBA), and the Master Athlete Cohort (MAC) (151).

2.3 Methods for “Relationship between previous weight bearing
physical activity across the lifecourse and musculoskeletal health
and body composition: using the Hertfordshire Cohort Study”-
Chapter 4

Most of the data utilised in Chapter 5 are derived from the EPOSA (European Project on
OSteoArthritis) Study conducted in 2011.

2.3.1 Questionnaire data

The EPOSA study was set to investigate the societal and personal burden and its determinants of
osteoarthritis (OA) from an ageing European population(152). | will describe a summary of the

study with details that are prudent to the data used in the analysis of Chapter 3.

EPOSA data collection started from November 2010 to March 2011. Participants were visited in
their homes. In the UK, the HCS cohort of 258 participants were recruited, 128 men and 130
women for this phase of the study from the baseline cohort of 1677 men and 1540 women
studied between 1998-2003. This cohort of men and women have been shown to be
representative of the general UK population including characteristics such as smoking status,
weight, history of cardiovascular disease, stroke (149). Trained study nurses visited participants at
home and administered questionnaires including demographic factors, lifestyle, and current
physical activities. The participants were asked about their smoking status, if smoked either
previously or currently they were asked to quantify how much they smoked. Questions on alcohol
consumption were also asked “Do you ever drink alcohol?”. If the answer is yes then further
detailed questions on the type and amount of alcohol consumed were asked, such as “How often
do you currently drink shandy/low alcohol beer/lager/cider?”, “How often do you currently drink
spirits/liqueurs”. Therefore, able to calculate units consumed per week. Dietary calcium intake
was determined from the 24-item food frequency questionnaire that was administered as part of
the questionnaire. Social class was coded from the 1990 OPCS Standard Occupational

Classification (SOC90) unit group for occupation.

Duration of current PA in the past 14 days was reported using the validated LAPAQ. Frequency
and duration of activities over the past 2 weeks were asked, this included walking outside, cycling,

gardening, a maximum of two sports, and light/heavy household work. The frequency and
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duration of each activities done will give a total time spend being active which is then divided by

14 to give an average PA time (mins/day).

Personal recall of previous participation of WBPA was collected in the VIBE study questionnaire in
2013. Detailed study methodology has been previously described (151). In brief the VIBE study
was set up to characterise the type of high vertical impact that may occur in an older adult’s day
to day setting, and four older adult cohorts in the UK participated in the study: the MRC National
Survey of Health and Development (NSHD), Hertfordshire Cohort Study (HCS), Cohort for Skeletal
Health in Bristol and Avon (COSHIBA) and the Master Athlete Cohort (MAC). Questionnaire and
accelerometery data were collected between 2013 and 2016. For the HCS cohort, only

participants that were part of the UK arm of the EPOSA study were invited to this study.

Participants recalled the level of WBPA over four age groups: how often did you take part in
sports and leisure time exercise involving weight bearing activity? (e.g., running, racquet sports,
football, rugby, hockey, and dancing — not including walking, cycling, or swimming). The four age
groups were split into: up to age 18 years, aged 18-29 years, ages 30-49 years and since age 50
years. Responses were categorised as none, once a month, once a week and more than once a

week.

2.3.2 Body measurements

As part of the EPOSA study anthropometry measurements including height and weight were
measured during the home visits, and Body Mass Index (BMI) was calculated. Height was measured
to the nearest 0.001m using a wall mounted SECA stadiometer. Weight was measured to the
nearest 0.1 kg using a calibrated SECA 770 digital floor scales. Body mass index (BMI) was calculated

as weight in kilograms divided by height in squared meters.

A Jamar handheld dynamometer was used to measure the grip strength of each hand three times.
The participant would sit in a chair and be encouraged to squeeze the dynamometer as long and
as tightly as possible or until the needle stopped rising. The result was recorded to the nearest
1kg. Grip strength was measured alternately, beginning with the right hand and then the left. Low

grip strength was defined as a maximum strength of <30kg for men and <20kg for women.

BMD measurements were taken at the Bone Study in 2012. The objectives of this study were to
use pQCT and HR-pQCT scanning to characterise bone health and to explore the early life and
environmental determinants of bone health in later life; and to investigate the relationship

between muscle mass, strength and function and bone health.
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BMD was measured on all participants using a Lunar Prodigy Advance DXA scanner (GE Medical
Systems). The participants had their hips internally rotated and feet secured with straps. The
scanning arm was then positioned so that an illuminated red cross is 10cm from the waist and
about two thirds from the outer edge of hip. Once in the correct position, the region was scanned.
This process was repeated with the contralateral side unless the participant had a hip
replacement. Sites measured were femoral neck and total hip. Body composition (total lean mass
(kg), and total fat mass (kg)) was also assessed by Lunar Prodigy Advance DXA scanner (GE

Medical Systems).

Each phase of the HCS study relevant ethics approval and written informed consent was obtained

from all participants.

2.4 Methods for “Factors influencing participation of physical activity in
older adults: a qualitative study of Hertfordshire Cohort Study”-
Chapter 5

In 2014 focus groups to explore experiences of diet and PA in older adults in the Hertfordshire
Cohort Study took place. From this focus group study factors that may lead to changes in diet
quality and PA levels in later life were investigated and the findings on diet quality have been

published previously (153).

The focus group recruited participants from the long standing HCS. There were 443 HCS
participants that completed a food-frequency questionnaire in 2011 in a phase of the HCS known
as EPOSA. This allowed for comparison with previously collected data via an administered food
frequency questionnaire during the baseline visits between 1998 and 2003. A prudent diet score
was calculated for each participant based on their consumption of 24 indicator foods and this was
used as an indicator of diet quality. A high prudent diet score indicated higher consumption of
fruit, vegetables, wholegrain cereals and oily fish in their diets and changes in the diet scores over
the 10-year period were then calculated. In men average diet quality remained stable over the 10-
year period whereas an overall decline for the women: mean (SD) change in diet score per year
0.008 (0.099) and -0.025 (0.108) respectively. Of the 443 HCS participants with dietary data for
the two timepoints, 408 participants were still alive and taking part in the study therefore were
invited attend a focus group. The participants were divided into two groups- ‘Diet-declined’ and
‘diet-stable’ based on the prudent diet score changes over the 10-year period. In total 92 (23%)
participants (43 women and 49 men; mean age=78 years) were successfully recruited into the
study. Those did not take part in the study, 316 participants, were due to a variety of reasons

including unavailability in the study time frame, non-response to invitation letter or unwillingness.
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An invitation letter, participant information sheet and a reply slip were posted out to potential
participants. If no response was received from a potential participant after 2 weeks, a reminder
letter was sent out. Telephone calls were then made to willing participants to arrange a
convenient time to attend a focus group. The focus groups took place in a community venue in
Hertford, UK in 2014. The participants were reimbursed for travel costs incurred and
refreshments were provided; no other incentive was offered to the participants for their
involvement. The focus groups were facilitated by either I.B. or W.L., both with experiences in
qualitative methods. Each focus group consisted of up to 10 men or women, with the eleventh

focus group been a mixed gender group of 10 for practical reason.

The focus groups lasted between 75 to 99 minutes (mean of 90 minutes), and it followed a semi-
structured discussion guide to facilitate the topic discussed. Semi-structured discussion keeps the
focus the discussion but allows for freedom and flexibility for the participants to express their
views (154). A copy of the semi-structured guide can be found in Appendix A: Hertfordshire
Qualitative Study — Focus Group Discussion Guide. Topics discussed at the focus group include
diet/food choices and PA. Discussions at the focus groups were audio-recorded and transcribed

verbatim.

2.5 Methods for “Nutrition and Physical Activity Study (NAPA Study)”-
Chapter 6

In this new phase of HCS, participants from the cohort were invited via postal invites. We aimed
to recruit 206 older adults from a pool of 350 potential participants (see power calculation

below). In total we recruited 178 participants at baseline. Please see Figure 10 for details.

The HCS cohort members are flagged on the National Health Service Central Register for ongoing
notification of mortality. Therefore prior to sending the invitation pack to potential participants,
an update of the latest notification of mortality was completed. Then an information leaflet and
invitation letter were posted to participants. Those returning the reply sheet with their contact
details in the pre-paid envelope were then contacted by phone to arrange a mutually convenient
date and time for a researcher to pay a home visit. A detailed description of home visit will be
covered in Home visits. Ethical amendment approval was obtained in September 2019 from HRA
East of England - Cambridgeshire and Hertfordshire Research Ethics Committee, REC reference

number 11/EE/0196 (Appendix C)
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251 Sample size

Power calculations were performed prior to recruitment to the NAPA study.

The sample size required to detect a 20% difference in PA between the control and intervention
group at 80% power was calculated, a one-sided test was used, therefore testing for a 20%
increase in PA in the intervention group, a sample size of 103 participants in each group was
estimated as required. A one-sided t-test was utilised as we only wanted to determine if there
was a difference between groups in a specific direction i.e. that the intervention would result in

positive change with regard to outcome measures.

2.5.2 Baseline data collection

Baseline data collection commenced in mid-November 2019 and finished by late March 2020. At
baseline in total 167 of participants were visited at home out of 178 participants that had home
visits scheduled. However due to the emerging COVID-19 pandemic, by March 2020, a decision
was made to convert the remaining 11 home visits to scheduled telephone interviews. A random
subsample of participants also wore an accelerometer at baseline, useable accelerometery data

for 57 men and 40 women were collected.

2.5.2.1 Home visits

Participants were visited in their own home, except for those who completed questionnaires in
March 2020. On arrival at the home visit written consent was obtained, which included consent
for those having a ‘healthy conversation’ to be audio recorded at the home visit and subsequent

telephone calls for quality control and research purposes if randomised to the intervention group.

2.5.2.1.1 Randomisation

Prior to the visit, participants were divided into 2 groups by random allocation; half were left with
an information leaflet about PA and nutrition, and the other half had a healthy conversation with
a researcher. The random allocation progress involved the participants been divided into two

groups: women and men. Then the participant was allocated to JZ control or JZ intervention or IB
control or IB intervention, in a rolling fashion by another member of the research team. JZ and IB

being the two researchers conducting the home visits.

Then the following were administered:

1. a questionnaire that considered nutrition, PA, and environmental factors that may

affect their nutrition (see Appendix D)
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2. physical measurements including height, weight, gait speed, chair rises time and

standing balance performance
3. grip strength measurement using a JAMAR dynamometer

4, Half of the participants received an approximately 15 -20 minutes conversation about
healthy lifestyle using Healthy Conversation Skills. Prior to the recording of the healthy
conversation, the researcher reminded the participant that audio recording would take
place. Participants who do not wish to be audio recorded were still able to continue to
participate in this study. 2 participants at different time points declined to have their

conversations recorded.

At the end of the home visit, an accelerometer was left with some participants to record their
levels of PA. The participants were selected randomly and based on the availability of the
accelerometers, although a balance of accelerometers given to the control and intervention group

was maintained throughout the process.

The participant was asked to wear the accelerometer — a GENEActiv monitor (Activinsights
Limited, Cambridge, UK) — on the dominant wrist, over a 7-day period. The participant was asked
to then post the monitor back to MRC LEC using a pre-paid envelope. The whole home visit took

approximately 1 hour and 30 minutes.

2.5.3 Type of data collected

2.5.3.1 Questionnaire

Participants were asked about their marital status, smoking status, alcohol intake, comorbidities,
and medication use. Mental cognitive status of the participants at the time of completing the

guestionnaires was not formally assessed.

2.5.3.1.1 Nutrition and Diet

Nutritional risk was assessed using the ‘Determine your Nutritional Health’ (DETERMINE)
checklist, developed by the US Nutrition Screening Initiative (155). Risk were also be assessed
using the Patients Association nutrition checklist, which has been validated against the
Malnutrition Universal Screening Tool (MUST) for identification of undernutrition risk (156). Diet
was assessed using an administered 24-item food frequency questionnaire (FFQ). Based on a
participant’s reported frequency of consumption of these foods, a ‘prudent’ dietary pattern score

was calculated which describes compliance with this pattern (157). Participants’ prudent diet
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scores were used as an indication of their diet quality. The Simplified Nutritional Appetite

Questionnaire (SNAQ) was used to assess appetite.

2.5.3.1.2 Social and Psychological aspects

Self-efficacy was measured using the General Self-Efficacy 5-item scale, which was derived by
factor analysis from the 9-item scale by Schwarzer. Food environments were also assessed.
Participants were asked if they have any difficulties with cooking, shopping, or eating. They were
also asked if they use any services to support them with these activities. Participants were asked
the frequency of participation in a variety of activities and also questions regarding the size of
their social networks, including the 6-item Lubben Social Network Scale, which has been validated
to assess social networks and social support and to screen for social isolation in older people
(158). Participants were asked about their history of falls and fractures and their self-perceived
risk of fracture. EuroQolL EQ-5D was used to assess health-related quality of life including mobility,
self-care, activities, pain, anxiety, and health. It is a standardised instrument developed by an
inter-disciplinary five-country group and it is used worldwide (159). Participants were asked to
self-report their activities of daily living using the Townsend Disability Scale, which has good

reliability and validity (160).

2.5.3.13 Physical activity and function

Data on self-reported physical function were collected by administering the SF-36 physical
functioning scale (SF-36 PF), which has been validated for use in older populations (161). PA data
were collected using the Longitudinal Ageing Study Amsterdam physical activity questionnaire
(LAPAQ). LAPAQ was developed in the Netherlands to assess levels of PA specifically in older

adults; it has been validated with 7-day diary and pedometer and has good repeatability (112).

Height and weight were measured using the methods described in the section below. Grip
strength was measured using a JAMAR dynamometer (see below for detail); this has been
measured previously in this subgroup of the HCS participants. It is feasible, acceptable, and has
good reliability, and low grip strength is consistently linked to poor outcomes such as falls and
fractures (162). The Short Physical Performance Battery (SPPB) was used to assess three aspects
of physical function: gait speed, ability to perform chair rises and balance testing. The SPPB is
commonly used to assess physical function of older adults in clinical and research settings. It was
developed by the National Institute on Aging for use in the Established Population for the
Epidemiologic Studies of the Elderly (EPESE). It has good to excellent reliability and good
reproducibility (162).
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Fried Frailty score is calculated as such participants were considered frail if they had three out of
the following five items: unintentional weight loss, self-reported exhaustion, weak grip strength,
slow walking speed and low physical activity. Answering "Yes" to “In past 3-6 months, have you
lost weight unintentionally” was considered to be unintentional weight loss; and answering, "A
moderate amount of time" or "Most of the time" to "everything is an effort" or "'l could not get
going' was considered to be self-reported exhaustion. Cut-offs of <27kg (men) / <16kg (women)
were used to define weak grip strength. Slow walking speed was defined as a gait speed of < 0.8

m/s. Low PA was defined as the lowest gender-specific fifth of total activity time from LAPAQ.

SPPB is calculated by assigning points to the each of the measured sections: gait speed, repeated
chair stand, and standing balance. The score ranges from 0-12, and a score between 3-9 indicates

possible frailty (163).

2.5.3.2 Objectively measured outcomes

2.5.3.2.1 Height measurement

Height was measured with the participant standing using a pocket stadiometer. The measurer
aimed to read the scale from as level a position as possible. If there was a lot of height disparity,
the measurer would try to get level with the scale, by standing on chair/stool to measure a very

tall person.

The baseplate was placed on the floor, selected as firm and level a surface as possible, and
preferably near a perpendicular surface, such as a door architrave, which helped the eye to

ensure that the tape was vertical.

The participant was asked to remove their shoes and stand on the baseplate with their back to
the tape. They were told to stand as tall and straight as possible with feet together and arms held
loosely at the side and shoulders relaxed (to avoid lordosis, slouching). They stood far enough
forward on the baseplate such that the tape is not distorted when pulled to vertical (no part of
body should touch the tape). The tape was checked that it was inserted correctly into the base

plate.

The tape was then raised vertically and placed the head plate on the top of the participant's head,
using the spirit level to check that the plate was horizontal. Height measurement was repeated 3
times (participant to move around in between). Read the height to the nearest 0.1 cm. If (severe)
kyphosis is present, best possible reading is noted down alongside with a note of severity of

kyphosis.
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2.5.3.2.2 Weight measurement

The weighing scales was placed on a level hard surface and the scale was checked it started at
zero when they were switched on. We weighed the participants without shoes and heavy items of
clothing and heavy jewellery were removed if possible. Weight was measured once and recorded

to the nearest 0.5kg.

2.5.3.2.3 Balance testing

Participants were asked to perform the “Semi-tandem stand” position first. In this position, the
side of the heel of one foot touched the big toe of the other foot, with the participant deciding

which foot to place forward.

The interviewer first demonstrated the task and then supported one arm while the participant
positioned their feet. In all cases we made sure the participants stood near something solid to

grab on to in case they started to lose their balance.

Participants were told that they may use their arms, bend their knees, or move their body to
maintain their balance, but they should try not to move their feet. They were informed they

should try to hold the position until the interviewer told them to stop.

The participants were asked if they were ready and when they were, support was release and
timing began. Timing was stopped when the participant moved their feet or grasped the

interviewer for support, or after 10 seconds has elapsed.

If unable to complete 10 seconds of “semi-tandem stand” position then they were evaluated in

the “Side-by-side stand” position, feet together side by side.

If able to complete 10 seconds of the “semi-tandem stand” position then they were asked to
attempt to complete 10 seconds of the “Tandem stand” position with the heel of one foot directly
in front of and touching the toes of the other foot, with the participant deciding which foot to

place forward.

2.5.3.24 Gait Speed Test

Gait speed was measured using 2.44 metres (8 feet).

An 8-foot (2.44 m) walking course was marked out, with no obstructions at either ends and
around the walk course. Participants were instructed to “Walk to the other end of the course at
your usual speed, just as if you were walking down the street to go to the store.”. The

interviewers demonstrated the walk for the participant and told them to walk all the way past the
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other end of the rope before they stopped. Participants were able to use assistive devices such as

crutches or walking sticks if needed.

Participants were told to stand with both feet touching the starting line and were asked if they
were ready and if yes, the participants were told to begin, and timing started. The interviewers
walked behind and to the side of the participants and stopped timing when one of the

participant’s feet was completely across the end line. This test was repeated once.

2.5.3.2.5 Chair Stand Test

A straight-backed chair was placed next to a wall. The procedure was demonstrated and
explained to the participants. The participants were asked to fold their arms across their chest
and sit so that their feet were on the floor, then stood up from the chair once, kept arms folded
across their chest. If participants could not rise without using arms, they were told to stand up

using their arms for safety.

If successful, participants were asked to stand up and sit down five times as quickly as possible,

without stopping in between, and kept their arms folded across their chest.

Time from the initial sitting position to the final standing position at the end of the fifth stand was

noted down.

The following scenarios would warrant stopping of this test:

e Participant becomes tired or short of breath during repeated chair stands

Participant uses his/her arms

After 1 minute, if participant has not completed rises

At the interviewer’s discretion if concerned for participant’s safety

If the participant stopped and appeared to be fatigued before completing the five stands, this was
confirmed by asking “Can you continue?”. If participant said “Yes,” continue timing. If participant

said “No,” stop and reset the stopwatch.

2.5.3.2.6 JAMAR grip strength dynamometry

Participants were sat comfortably in a chair with arms and asked the participants to rest their
forearms on the arms of the chair with the elbow at right angles and the wrist in a neutral

position (just over the end of the chair). The same chair was used for all home visits.

The procedure was demonstrated and explained to the participants.
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The dynamometer was placed in the right hand first; the hand was positioned so that the thumb
was round one side of the handle, and the four fingers were around the other side. The

instrument

The interviewer rested the base of the dynamometer on the palm of their hand while the
participants held the dynamometer, supporting it lightly. The participants were encouraged to
squeeze for as long and as tightly as possible or until the needle stopped rising. Once the needle

stopped rising the participants were told to stop squeezing.

The grip strength was read in kg from the outside dial and the result recorded to the nearest 1kg.
This was repeated in the left hand. Further two measurements for each hand were done,

alternating sides — a total of three times on each side. The dominant hand was noted down for all.

2.5.3.2.7 Accelerometery

PA was also measured objectively using a validated method by collecting data with an
accelerometer, GENEActiv worn on the dominant wrist for 7 days (164). The unit for measuring

acceleration by the accelerometer is milli-g (mg).

The GENEActiv accelerometers were configured via GENEActiv PC software version 3.2. The
accelerometers were all set at 100Hz frequency and 7 days of measurement period. Data
extraction from the accelerometers were be done via the GENEActiv PC software and were saved

as .Bin files with participant’s ID, date of birth and left/right wrist detailed in the file name.

During the data collection phase, every 2-3 weeks, the statistician on the NAPA study team
performed a random check on the quality of the accelerometer data collected at that point.

Figure 5 shows the total number of useable accelerometery recordings collected at baseline.

Figure 4 A participant wearing an accelerometer
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The GENEActiv accelerometers look like watches. The participants were given the choice of having
the accelerometer being fitted by the visiting researcher or if they wished they could start
wearing it later. All participants with the accelerometers were left with an instruction sheet
detailing how to activate the accelerometer, reminding them to wear it at all times (as possible),
and the accelerometer is shower/bath/swimming safe. If they required to take the accelerometer
off for a prolonged period of time, the participants were asked to record this on a time diary sheet

that was left with them.

109 participants given accelerometers to wear

Control n= 55 participants Intervention n=54 participants

97 useable recordings for analysis

107 recordings received back from participants

Figure 5 Consort flow chart for accelerometery data collected at baseline

2.5.3.3 Intervention

The two researchers conducted the home visits, both attended the Making Every Contact Count
(MECC) course delivered by the Wessex team to received training in Healthy Conversation Skills.
This consisted of a one-hour e-Learning module viewed prior to the two-half day face to face
interactive training sessions. Within the sessions there were opportunities to role play the use of
Healthy Conversation Skills and explore how SMARTER goal setting could be utilised in a real-life
conversation. After each session, the researchers were asked to reflect on how they could

practise Healthy Conversation Skills.
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Within the healthy conversation group of participants, participants were asked if there were
aspects of their lifestyle that they would like to modify. If a participant was unable to identify any
changes they would like to make, then the researcher used information gleamed from the
questionnaire to identify things to discuss around PA. The researcher then used their Healthy
Conversation Skills training to support the participants to identify ways of navigating around the

potential barriers, and to aid the participants to self-set goals.
As discussed previously, in brief, Healthy Conversation Skills consist of:
. Identifying/creating opportunities for having a healthy conversation

o Using open discovery questions, generally starting “how” and “what” that lead people to

explore their own situation and discover their own solutions

o Spending more time listening than just giving information, to empower people to identify

their own first steps to change
. Reflecting on practice to have more effective conversations

o Providing support for SMARTER goal setting (Specific, Measurable, Action-oriented,

Realistic, Timed, Evaluated, Reviewed)

. Concluding the visit with a review of the current barriers, and offering encouragement to

support possible solutions, including signposting to available local resources

Please see Appendix F for a guide on the style of the conversations that took place at the home
visits. A modification to the approach taken with regards to SMARTER goal setting was made after
the first few home visits. Instead of using the terms: “goal”, and “goal-setting” and try to establish
each domain of the SMARTER goals for all participants; the researcher would use open discovery
questions to gauge each participant’s interest, and whether they would be open to establish the
specific domains of SMARTER goal setting. Those showed interest and engagement then as many
of the domains were established as possible. Those did not show interest, attempts were made to
establish any changes the participants may have wanted to make, however if engagement was
not observed then the researcher would not purse this avenue any further but would attempt
again at the next contact point. For the rationale for this modification, this is discussed in detail in
Process Evaluation of the Intervention. Some of the participants were satisfied with his/her
current state and overall well-being including level of PA and dietary intake, in this scenario the

researcher supported the participant to maintain his/her current state of being.
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2.5.3.3.1 Follow-up Telephone Calls

Participants who had a healthy conversation at the home visit received telephone callsat 1, 3, 6
and 9 months after the home visit. The aim of the follow-up calls was to ensure the participants
were on track with the goals set at their home visit, and to facilitate goal adjustment if necessary.
The length of the telephone calls was set at 15-20 minutes but in reality it varied from 12 minutes
to 50 minutes with the majority being around 20 minutes. The purpose of these calls was to
continue having healthy conversations to promote beneficial changes for the participants. Please
see Appendix G for the style of the conversation that was carried out. For the interviewers, after a
couple of initial home visits, it became evident this cohort of participants varied greatly from the
younger cohorts that Healthy Conversation Skills have being previously trialled on, largely

IM

pregnant women. The use of terms “goal” or “goal setting” were not appropriate nor well
received, therefore the researchers made the decision to not to reenforce the idea of goal setting,
presented this as a gentle conversation about their daily lives and aspects of their lives that they

may want to maintain or change with a focus on PA and diet.

Telephone calls were audio recorded for quality control and research purposes. Consent for this
were obtained at the time of home visit. At the beginning of each call, the researcher reminded
the participant that the conversation will be recorded and ensured they remained happy for the

recording to occur. Some of the recordings were used for process evaluation of this pilot study.

2.5.4 One year follow-up visit

The one year follow up data were collected between November 2020- June 2021. Due to the
ongoing COVID-19 pandemic restrictions the home visits were converted to postal questionnaires
to allow for the study to continue. The participants received a telephone call from a member of
the research team informing them of the change from a home visit to a postal questionnaire.
Subsequently a questionnaire was posted out to the participant if they were happy to participate
in the changed format. From the consort diagram, Figure 10, in total 11 participants dropped out
between the baseline visits and at 1-year follow up, with a fairly equal split between the control
group (n=5) and the intervention group (n=6). Therefore, from the 176 participants recruited at
baseline we posted out 165 questionnaires at one year follow up. With the questionnaire being in
the postal format, we do not have objective measurements from physical measurements in

Section 7 of the questionnaire. Please see Appendix E for the 1-year follow up questionnaire.

Given the changes in data collection format, a further ethics amendment was sought in the
summer of 2020 ahead of the data collection in November 2020. The questionnaire was re-

formatted with one change- Section 8 was changed from “Environment Aspects” which focused
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on food environment and access to supermarket, to “Home and Community Environment
Instrument (HACE)” which focused on home/community mobility, community support and access

to transportation.
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Chapter 3  Relationship between previous weight
bearing physical activity across the lifecourse and
musculoskeletal health and body composition: using

the Hertfordshire Cohort Study

3.1 Introduction

In this study we performed a life-course analysis of recalled PA and body composition outcomes
using data from the HCS. Previous studies have taken a cross-sectional, rather than lifetime
exposure approach (40, 42, 43). Studies involving children and adolescents have shown that
regular participation in PA can have positive outcomes on bone structure in midlife (165, 166),
while most research in older adults have shown those classified as active are more likely to
experience a lower age related decline in BMD (43), retain better balance and remain
independent (57). The few studies that have tracked PA from middle to later life have shown
those participants who were active in their middle age were more likely to remain active in their
older age (167); that higher participation in PA was linked to better BMD (168) and lower bone
loss (169).

In this analysis we considered relationships between recalled PA from age 18 through to the eighth
decade and BMD and body composition in adults from the HCS. We sought to consider (1) whether
WBPA related to bone health measured by DXA in later life at a time when falls and fractures were
becoming common (2) whether WBPA related to fat and lean mass (3) whether higher WBPA at a
particular time point was of benefit (4) whether the same relationships were seen in men and
women and finally (5) whether WBPA track throughout the lifecourse. Some of the results

presented here have been published (170)

3.2 Methods

Detailed methodology for this results chapter has been described in 2.3. In brief 258 participants
were recruited from the HCS, 128 men and 130 women for this phase of the study from the
baseline cohort of 1677 men and 1540 women studied between 1998-2003. Trained study nurses
visited participants at home and administered questionnaires including, demographics, lifestyle,
and current PAs. Lifestyle factors included smoking status (current or historical), and alcohol

consumption (units consumed per week) and dietary calcium intake which was determined using
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a food-frequency questionnaire. Duration of current PA in the past 14 days was reported using
LAPAQ. Participants recalled the level of WBPA over four age groups: up to ages 18 years, ages 18-

29 years, ages 30-49 years and since ages 50 years.

Anthropometric measurements including height and weight were made, and BMI was calculated.

Grip strength was measured using a Jamar handheld dynamometer

BMD was measured on all participants using a Lunar Prodigy Advance DXA scanner (GE Medical
Systems). Sites measured were femoral neck and total hip. Body composition (total lean mass (kg),
and total fat mass (kg)) was also assessed by Lunar Prodigy Advance DXA scanner (GE Medical

Systems).

3.21 Statistical Analysis

Descriptive data on cohort characteristics were expressed using mean and standard deviations
given their parametric distributions. Current PA time was expressed using median and
interquartile ranges given its non-parametric nature. To explore the differences in PA frequencies
in men and women, chi-squared tests were calculated. The BMD, total fat and lean mass variables
were transformed using the Fisher-Yates rank-based inverse normal transformation to create z-
scores, which allows uniformity to compare the individual variables and its relationship with past
frequency of WBPA. Relationships between the frequency of past WBPA, the explanatory variable,
and the following outcome variables were examined: i) BMD in later life, ii) lean mass and iii) fat
mass using linear regression coefficients. The hypothesised outcomes were that a higher
frequency of past WBPA would be associated with i) higher BMD in later life ii) higher lean mass
and iii) lower fat mass. Analyses were conducted with and without adjusting for age, lean mass,
social class, smoker status, alcohol consumption, PA, dietary calcium intake and number of
comorbidities and, additionally, for years since menopause and HRT use in women. These
confounders were selected due to a combination of data from existing literature and as well as
theory driven. For instance, hormonal process and age are universally accepted to affect BMD and
the habit of smoking (171) and heavy ingestion of alcohol can have a negative impact on BMD
(172) whereas the relationship between socioeconomic status and BMD remains unclear (173-
176). However, given the body of evidence available there is sufficient merit in including social

status as a confounder in our analysis.

Kappa co-efficients were calculated to explore whether the levels of WBPA participation tracks
throughout the age groups. The methodology proposed by Munoz and Bangdiwala was used for

interpretation of the kappa co-efficient (177). This can be summarised as follows: Kappa co-
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efficient :<0.00 indicates poor agreement, 0.00—0.20 fair agreement, 0.21-0.45 moderate

agreement, 0.46-0.75 substantial agreement and 0.76—1.0 indicates near perfect agreement.

All above statistical analyses were performed using the Stata statistical software package, version

17 (Statacorp, Texas, USA); p < 0.05 was regarded as statistically significant.

33 Results

3.3.1 Baseline Characteristics

The baseline characteristics of participants are summarised in Table 3. The mean age of
participants was 75.4 (SD 2.5) years for men and 75.7 (SD 2.6) years for women. Of the total 258
participants, 128 were men and 130 were women. The majority of the women had never smoked,
66.2%, whereas for men it was 33.8%. There was a significant percentage of men reported as ex-
smokers, 56.3%, compared to 33.1% in women. In terms of co-morbidities, 19.5% men, and 28.5%
women reported no co-morbidities; 39.1% men and 28.5% women reported 1 co-morbidity;
25.8% men and 23.1% women reported 2 co-morbidities, 8.6% men and 11.5% women reported 3

co-morbidities and lastly 7% men and 8.5% women reported 24 co-morbidities.

In comparison to the 2739 men and women that did not take part in this phase of the study, there
were no differences in terms of birthweight, height, units of alcohol consumed per week and daily
dietary calcium intake (mg). However, there were differences in some of the characteristics when
compared to the remaining 2739 HCS participants. The 258 participants were slightly younger in
age, mean (SD) age 66.3 (2.8), compared to 64.8 (2.7), p<0.001; more active, mean activity score
(SD) of 59.6 (15.6) compared to 63.5 (14.3); had slightly heathier diets, mean prudent diet score
(SD) of 0.01 (2.01) compared to 0.31 (2.11), p=0.025; and lower body weight (kg), median (IQR) of
74 (66-83) compared to 76.5 (67.5-85.8), p=0.004 of those that did not participate. It was noted
the 258 participants had a higher percentage of those never smoked 54.7%, compared to 45.5%
of the participants that did not take part, p=0.007, less co-morbidity overall as a group, and higher
proportion of participants in the skilled/professional sector when compared to the remaining HCS

cohort, as shown in Table 4.

Birth weight and weight at 1 year of age between the traced participants but who did not
participate in the study and those recruited in the HCS have also been analysed previously and
found to be similar (149). The mean (SD) birth weight and weight at 1 year were 3.5 kg (0.6) and
10.1 kg (1.1) in 992 men and 3.4 kg (0.5) and 9.6 kg (1.0) in 733 women for those traced but did

not participate in the study. Those participated in the study had a mean (SD) birth weight and
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weight at 1 year of 3.5 kg (0.6), 10.2 kg (1.1) in 768 men and 3.4 kg (0.5) and 9.7 kg (1.0) in 714

women.
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Men Women p-value
TotalN | Mean SD Total N | Mean SD
Age (years) 128 75.4 2.5 130 75.7 2.6 0.27
Height (cm) 128 172.5 6.7 129 159.6 5.9 <0.01
Weight (kg) 128 81.5 11.4 130 72.5 13.2 <0.01
BMI (kg/m?) 128 27.4 3.6 129 28.4 4.9 0.06
Total lean mass 105 53.3 5.2 100 39.2 16 <0.001
(kg)
Total fat mass (kg) 105 24.7 8.0 100 30.8 9.2 <0.001
Total N | Median IQR Total N | Median IQR p-value
Daily dietary (1005 -
calcium intake (mg) 128 1237 1418) 130 1118 (941 -1281) 0.01
Alcohol
consumption (units 128 7 (1.8-14.3) 130 0.8 (0.0-5.0) <0.01
per week)
Total N n % Total N n % p-value
Smoker status 128 130
Never 49 38.3 86 66.2
Ex / Current 79 61.7 44 33.9 <0.01
Social Class 122 130
I-IIINM 56 45.9 68 52.3
M-V 66 54.1 62 47.7 0.31
Number of 128 130
comorbidities
0 25 19.5 37 28.5 0.268
1 50 39.1 37 28.5
2 33 25.8 30 23.1
3 11 8.6 15 11.5
>4 9 7.0 11 8.5
Table 3 Baseline characteristics of current phase study participants
Remainder of HCS Current Phase Study
TotalN | N % Total N N % p-value
Smoker status 2737 258 0.007
Never 1244 45,5 141 54.7
Ex 1137 41.5 96 37.2
Current 356 13.0 21 8.1
Social class 2696 252 0.007
I-IIINM 1089 40.4 124 49.2
Him-v 1607 59.6 128 50.8
No. comorbidities! 2593 247 <0.001
0 1207 46.5 146 59.1
1 887 34.2 71 28.7
2+ 499 19.2 30 12.1
Table 4 Comparison of summary characteristics between responders and non-responders.
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3.3.2 Weight bearing physical activity

At the time of study, women were more physically active than men spending a median time of
206 minutes per day being physically active (IQR146-277), versus 194 minutes per day (IQR 110-
298) for men. This trend is reversed when looking at the frequency of WBPA over the life course,
shown in Table 5. Figure 6 shows men reported higher frequency of WBPA during their younger
years with 53.4% of men reporting been active more than once a week in up to 18 years of age,
compared with 30.3% in women (P=0.006). A similar trend was also seen in ages 18-29 years old
with 41.6% of men reporting participating in WBPA more than once a week compared to 15.6% of
women (P<0.001). For both men and women, the frequency of WBPA decreased as the age
increased, in ages 30-49 years old 23.7% reported more than once a week in men and 12.5 % for
women though this difference was non-significant (P=0.177). The rate decreases further in ages

>50 years old, with 16.2% of men performing WBPA more than once a week, and only 8.5% of

women (P=0.102).
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Figure 6 Proportion of physical activity participation by age group and gender.

Relationships between WBPA levels at different ages was explored using Kappa co-efficient and
these decreased over time, as shown in Table 6.Whilst broadly similar, the tracking was generally
stronger in women than men. We observed that participants who were active at 30-49 years were
more likely to remain active in late adulthood with kappa in men 0.393 (95%Cl: 0.295-0.442) and
kappa in women 0.492 (95% Cl: 0.400-0.555).
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Men Women
Total, n | n % Total, n ‘ n ‘ % p-value
Weight bearing activity up to | 118 109 0.006
age 18
none 19 16.1 25 22.9
once a month 7 5.9 10 9.2
once a week 29 24.6 41 37.6
more than once a week 63 53.4 33 30.3
Weight bearing activity aged | 113 109 <0.001
18-29
none 19 16.8 26 23.9
once a month 13 11.5 29 26.6
once a week 34 30.1 37 33.9
more than once a week 47 41.6 17 15.6
Weight bearing activity aged | 114 112
30-49
None 36 31.6 43 38.4 0.177
once a month 22 19.3 25 22.3
once a week 29 25.4 30 26.8
more than once a week 27 23.7 14 12.5
Weight bearing activity aged | 117 118 0.102
over 50
None 64 54.7 59 50.0
once a month 18 15.4 22 18.6
once a week 16 13.7 27 22.9
more than once a week 19 16.2 10 8.5
Table 5 Past frequency of weight bearing physical activity in the different age groups.
Men and women Age (years)
18-29 30-49 250
Age <18 0.532 (0.504 - 0.563) 0.275 (0.266 - 0.337) 0.133(0.091-0.174)
(years) 18-29 0.424 (0.381 - 0.458) 0.199 (0.175 - 0.246)
30-49 0.443 (0.376 - 0.507)

Table 6 Tracking relationship in WBPA participation as the cohort ages.

333 Grip strength

In both men and women, no relationships were apparent between past WBPA and grip strength

in both adjusted and non-adjusted analysis. Adjustments included age, lean mass, social class,

smoker status, alcohol consumption, PA, dietary calcium intake, number of comorbidities, and

years since menopause and HRT use.

47




Chapter 3

334 Body composition and weight bearing physical activity

| found no consistent graded relationships between total fat/lean mass and the frequency of
WBPA in either gender at any age group. | did observe a weak relationship in men at

ages >50years between total fat mass and exercising once a month (regression coefficient () 0.58
(95% confidence interval (Cl) 0.02, 1.14), p=0.044) when adjusted for age, social class, smoker
status, alcohol consumption, PA, dietary calcium intake and number of comorbidities and in
women, at the ages 30-49 years, exercising once a month was also weakly associated with total
lean mass both unadjusted and adjusted for the same confounders as men and as well as years
since menopause and HRT use (B 0.56 95% Cl: 0.00, 1.12), p=0.050; B 0.75 95% Cl: 0.11, 1.39,
p=0.023).

335 BMD and weight bearing physical activity

In contrast, more consistent graded relationships were observed when considering bone health as
the outcome. There was a significant positive association, in women, between total hip BMD and
WBPA (Figure 7) for those exercising more than once a week at ages 18-29 years (regression
coefficient (B) 0.81 (95% confidence interval (Cl) 0.15, 1.48), p=0.017) and 30-49 years (3 0.68
(95% Cl: 0.02, 1.34), p=0.042) when adjusted for age, lean mass, social class, smoker status,
alcohol consumption, PA, dietary calcium intake, number of comorbidities, and years since
menopause and HRT use, compared to those reporting no WBPA. Similarly, there was also an
association between femoral neck BMD and WBPA (Figure 8) at ages 18-29 years (:0.74 95% Cl:
0.08, 1.41, p=0.030) when adjusted for confounders. This relationship was not observed in men

either before or after adjustment for confounders (Figure 7 and Figure 8).
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Regression coefficient and 95% ClI for the association between past WBPA at different

age groups and total hip BMD in men and women. Adjusted for age, BMI, social class,

smoker status, alcohol consumption, current PA, dietary calcium intake for all and for

years since menopause and HRT use for women only.
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Figure 8 Regression coefficient and 95% ClI for the association between past PA at different
age groups and femoral neck BMD in men and women. Adjusted for age, BMI, social
class, smoker status, alcohol consumption, current PA, dietary calcium intake for all

and for years since menopause and HRT use for women only.

34 Discussion

In this study we have examined the relationship between recalled WBPA over the lifecourse and
musculoskeletal health in late adulthood. Men in our cohort group reported higher rates of
participation in WBPA from 18 years to 29 years, compared to women. This could reflect the
gender difference in WBPA participation during younger years. However, the overall frequency of
WBPA decreased as age increased. This is likely to be caused by a multitude of contributory
factors which will be explored in detail in the qualitative study, Chapter 4. Interestingly the
median time of current PA in older age was slightly higher in women than men. The LAPAQ
includes specific questions asking about the amount of time spent on both light and heavy
household tasks, therefore this finding possibly reflects the fact that women in this cohort
perhaps spend more time on household related tasks than men. However, in general men were
more likely to be active in the past compared to women. Our study has demonstrated a positive
relationship between higher frequency of past self-reported WBPA and BMD at total hip and

femoral neck in women. This relationship was not seen in men. By contrast we found no
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consistent relationships between WBPA and fat/ lean mass at any time point in either gender. The
reasons for the observations regarding BMD and fat/lean mass will be discussed later in this
section. In previous phases of HCS, PA has been well characterised in this cohort (178-180), and it
was strongly linked to musculoskeletal health (181, 182). Those participants with low self-
reported physical function have been shown to be more likely to have a higher number of risk

factors for poor physical function and low level of PA (178).

Similar to the findings from the 1946 British Birth Cohort, in our current analyses, we note a
strong positive relationship between past WBPA at ages 18-29 and ages 30-49 and total hip BMD
at older adulthood in women, however in the 1946 British Birth Cohort the association was
stronger in men than women (168). This may be due to methodological differences between the
two studies in particular the type of PA data collected; in the 1946 British Birth Cohort researchers
collected data on all LTPA whereas our study focused on WBPA only. Although our own sample
size was modest compared to the 1946 British Birth Cohort, we were able to consider WBPA at
earlier time points from <18 years compared with the 1946 British Birth Cohort which started at
age 36. Similarly in the Tromsg Study, researchers also observed a positive linear trend in
between areal BMD and LTPA levels in women and as well as men, after adjustments for baseline
age, height, weight, and smoking status (p<0.05) (183). This relationship seen was consistent over
various sites including total hip, femoral neck and trochanter area, and distal and ultra-distal area
of forearm. This was a prospective, population-based study with 22 years of follow up that had
data on LTPA on 1,766 women and 1,451 men aged 20-54 years at baseline and at various follow
up points. In a subsample in this study, they also noted those sedentary at baseline and follow up
had significantly lower areal BMD compared to those that at moderately active or active at both
of these timepoints (p < 0.01). The Tromsg Study recently updated their findings and found LTPA
was also linearly positively associated with hip areal BMD (184). In other work several authors
have reported associations with WBPA and bone health in women which is consistent with our

own findings (185, 186).

In our study, we see a gender difference in WBPA participation. We hypothesise women during
the 1940s-1960s will have a different PA profile compared to men. Several studies of nationally-
representative samples have shown men are more likely to participate in MVPA than women.
However, women spend less time been sedentary than men in older adulthood (187-189), and we
observed the median time spent been active was higher for women than men. This could be due
to the proportion of PA attributed to household could have increased in comparison to the
decreased proportion of vigorous PA that one may have participated in younger days. Then
compounded by the traditional gender difference of women being more likely to be involved with

household related tasks than men, therefore women may be perceived as being more active.

51



Chapter 3

In this cohort we did not find any relationship between participation in WBPA and BMD in men,
this could be due to a higher prevalence of men been physically active compared to their female
counterparts therefore the apparent beneficial effect on BMD has been diluted. In contrast there
were fewer active women in our cohort. Other studies have shown evidence of sexual
dimorphism; in a Northern Finnish cohort, high level of past PA over life-course from 14 to 46
years of age was associated with larger vertebral cross-sectional area in women, whereas this

association was not observed in men (186).

Over time attitudes towards PA have changed; a recent cross-sectional Australian wide telephone
survey showed older adults, aged 65 years or older, were less likely to have the intention of
increasing their PA compared to younger adults, aged less than 45 years old (73). This study also
demonstrated older adults had different preferences in type of PA, preferring slower paced
activities compared to younger adults. We see a reduction in the frequency of participation in
WBPA as the HCS participants get older and this is in keeping with other longitudinal studies (168,
186).

The gender differences in PA participation can also be accounted for the different types of
guestions asked in different PA questionnaires. As highlighted in Table 2, there are a variety of PA
questionnaires available, and not all of them are suitable for this study’s cohort due to age
limitations. Some of the questionnaires cover a large range of age such as the Global Physical
Activity Questionnaire (GPAQ) which covers 18-75 years old (109), or the 7-Day Physical Activity
Recall (7-Day PAR) covering 20-74 years old (110). There are questionnaires that particularly
target the older adult population such as the Physical Activity Scale for the Elderly (PASE) (190)
and the Longitudinal Ageing Study Amsterdam Physical Activity Questionnaire (LAPAQ) (112),
both targeting 265 years old. In both LAPAQ and PASE they collect additional information on
household related activities (light and heavy) which is very relevant to the older adult population.
This extra information can elicit potential differences between older men and women. By contrast
questionnaires covering larger age ranges such as GPAQ reflects their need to be appropriate for
working adults as well as those who may have retired, therefore information collected focused on
intensity of activity at 3 stages: work, recreational activities and travel to and from work. In the

Tromsg Study they utilised their own questions asking the following 4 components (183):

1. “Reading, watching TV, or other sedentary activity.

2. Walking, cycling, or other forms of exercise at least 4 h a week.

3. Participation in recreational sports, heavy gardening etc. at least 4 h a week (including
walking or cycling to place of work, Sunday walking, etc.).

4. Participation in hard training or sports competitions regularly several times a week.”
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The participants were asked these components over a period of 12 months and if the differences
between the summer and winters months were very significant then an average was asked to be

put down.

Another consideration is the differing effect exerted by different types of PA on BMD. PA applies
mechanical force to bone enhancing bone formation and bone mass (35, 36). Models have shown
loading force can induce new periosteal apposition, and prevent an increase of cortical porosity and
endosteal resorption induced by disuse (191). Previous studies have investigated how different
types of exercise can affect BMD. The types of PA are largely split into two categories, weight
bearing and non-weight bearing and within these two categories they can be further sub-divided
into static, low and high impact. Interventions devised in randomised controlled trials have been
largely heterogeneous with regards to types of exercise (39, 40, 42, 43). Bolam et al demonstrated
resistance training alone or combination with high impact loading activities have the potential to
attenuate and or reverse decline of BMD in middle aged or older men (43). In one meta-analysis, it
was calculated less than ten women would need to exercise to derive benefit in BMD at femoral
neck and lumbar spine sites (40). In another meta-analysis of nineteen studies, it was found that
participation in exercise of mixed loading impact is associated with significant increase in mean

BMD values for lumber spine and femoral neck in older adults (42).

The lack of association between previous WBPA and fat/lean mass composition could be related to
the particular type of PA that we assessed here. Activity that focuses on weight bearing might be
expected to have little effect on fat/lean mass. In support of this explanation, previously published
data from the HCS has showed that more active older adults (as measured by accelerometer
therefore can more likely cardiovascular or metabolic driven activities) had lower fat mass and
higher appendicular lean mass index (51). In other work, PA measured as excess metabolic
equivalent (MET)-hours per week which can be estimated from activities such as walking, and
moderate and vigorous PA have been inversely associated with percentage of body fat, and for
those with the same BMI, the participants who were more active had a lower body fat percentage
(47). Finally in another cross-sectional analysis of UK Biobank participants, researchers found
greater PA as measured by accelerometers was associated with lower body fat percentage in both
men and women (46). Thus | conclude that different types of PA in later life might have benefits on
different aspects of health, and it is important to consider this when making recommendations
regarding types of activity in older adults. Another consideration for the non-relationship seen here
between fat/lean mass with frequency of past WBPA could be due to the size of the study

population being not large enough to observe any potential relationship.
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Effects of PA taken by the general population without an exercise intervention was observed
using the 2007-2010 National Health and Nutrition Examination Survey; here aerobic PA was
positively associated with BMD at the proximal femur for women, and lumbar spine and proximal
femur for men (192). In particular, significantly higher BMD was observed at the femoral neck for
women exceeding the 2008 Physical Activity Guidelines for Americans by 2-4 times per week, and
in both lumbar spine and femoral neck sites for men exceeding 4 times or more per week. This is
in support of my hypothesis that for men a higher threshold level of WBPA is required to detect a

beneficial effect on BMD.

| also investigated if the presence of previous WBPA in earlier life would track over the lifecourse.
In Table 6, it demonstrated that if a participant reported being active when aged 30-49 they were
more likely to remain active when aged 250 (Kappa co-efficient 0.443) than compared to those
that were active aged <18 (Kappa co-efficient 0.133). Table 6 demonstrated that if the habit of
being active is maintained throughout the lifecourse then the higher the likelihood of remaining

active in older age.

The British Regional Heart Study is an ongoing prospective cohort study involving 7735 men
recruited from cities in the UK that were first examined in 1978-1980 aged 40-59 years old and
then followed up at 12, 16 and 20 years. It showed moderate agreement in general PA
participation in between the waves of the study (Kappa co-efficient: 0.23-0.26), with a stronger
tracking for specifically sporting participation (Kappa co-efficient: 0.35-0.38) (167). The Women’s
Health Initiative Observational Study, USA, used data on recalled PA during various timepoints in
childhood and current adult PA participation for 48,066 women (193). Those women with the
highest level of PA during childhood had higher levels of PA compared to those did not (adjusted
estimate (MET-hr/week) 2.22 (1.88-2.55) p-value<0.001), and those with the longitudinal pattern
of being always active were 2.82 MET-hr/week more active than those always being inactive,
p<0.001. Whilst it is difficult to directly compare our study with the two studies described here,
there does appear to be a pattern of those that were active in the past being more likely to

remain active later in life than compared with those who were inactive in the past.

There are strengths and limitations to our study. Our cohort is a group of community dwelling
men and women that have been previously shown to be representative of the general UK
population with regards to lifestyle characteristics such as BMI and smoking (149). Of the 258
participants, the main differences compared with the remaining HCS cohort that did not take part
are that participants were slightly younger, more active, and had a slightly healthier diet. |
acknowledge the limitation of using recall data i.e.: the use of self-reported WBPA earlier in life.

However, it is unlikely differential recall bias will occur systematically in this study therefore this
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should not affect the validity of the results. | also acknowledge that previous recall of WBPA does
not include information such as intensity and duration and nor do we have data on manual labour
of the participants, however social class (i.e.: manual vs non-manual) was included in the
adjustments. In addition, current PA level was validated in a subset of our cohort (151) and the

BMD data set did not include lumbar spine.

3.4.1 Conclusion

In conclusion, we have found a positive association between frequency of past WBPA and BMD at
later life in women but not in men. This could be reflecting the gender difference with regards to
the amount of WBPA needed for the BMD benefit to be observed later in life. This supports a
public health message that encourages young women to participate in regular WBPA throughout

the life-course.
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Chapter 4  Factors influencing participation of physical
activity in older adults: a qualitative study of

Hertfordshire Cohort Study

4.1 Introduction

In the previous data chapter, | have investigated the benefits of participating in WBPA across the
lifecourse. The data showed that fewer participants reported participating in WBPA in later life,
although those who remained active in their thirties and forties were more likely to remain active
in their older age. In this chapter | will explore the factors that influence PA participation in a

group of community dwelling older adults. The results presented here have been published (194).

Both WHO and the UK Chief Medical Officers have separately published PA guidelines advocating
a range of PA including muscle strengthening, improving balance and 150 minutes of moderate-
intensity aerobic activity per week (24, 195). However a high proportion of adults remain inactive,
with the latest global estimation of adults who are physically inactive being more than 1in 4 (28%
or 1.4 billion people), although there are regional variations (196).The level of physical
inactiveness has been defined as adults not meeting the WHO recommendations regarding PA i.e.
> 150 min of moderate-intensity, or 75 min of vigorous-intensity PA per week, or any equivalent
combination of the two. However, this figure increases in the subpopulation of older adults, and
data from a cohort of 10 European countries showed the prevalence of physical inactivity (defined
as engaged in vigorous PA < once a week) in older adults aged 65-75 years old can vary from

55.4% to 83.3% in women and 46.6% to 73.7 in men (16).

Understanding older adults’ perspectives on the drivers for participation in PA can aid us in
supporting PA participation in later life. Previous reviews have highlighted several facilitators and
barriers that can be largely categorised into the following groups: physical, social, environment
and psychological factors (87, 197). Common enabling factors include both physical and mental
health benefits deriving from been physically active, and encouragement from peers, family and
support network are also paramount in continuing to be active (87, 197). Frequently cited barriers
include physical limitations due to pain or existing medical conditions (198-200), and a lack of
motivation (200-202). A number of psychological factors have been strongly linked to facilitating
higher levels of PA in the older adult population: self-efficacy, positive thinking, and motivational
internal thoughts (203-205). The Health and Retirement Study used questionnaire data from

participants aged 265 years old (mean age = 76.32, SD = 7.74), and found that perceptions on
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ageing perception, self-control, motivational force, perceived social relations, spiritual/religious
engagement and perceived neighbourhood safety were associated with the participants’ LTPA

(203).

Many of the existing qualitative research on older adults’ perception on PA involves structured PA
programmes, such as resistance training, balance, and strength, and falls prevention programmes
(87, 197). Less is known about older adults’ perception regarding general PA which can
incorporate a wide spectrum of activities such as household related activities, non-structured PAs
including walking, and hobbies such as bowling. We had unique access to a group of community-
dwelling older adults and the primary aim of this study was to explore influences on their
participation in PA. The secondary aim was to gain insight into gender differences, if any, on

factors affecting PA.

The use of focus groups is a commonly used method in collecting qualitative data, and this
approach has the distinct advantage of capturing a wide range of information including aspects
that may have not been anticipated by researchers. The topic of PA participation is broad
therefore the use of focus groups can help to illuminate any unknown aspects on this topic.
Traditionally the recruitment of participants for focus groups is usually through convenience or
purposeful sampling, and sometimes through random sampling (206). Purposeful sampling selects
participants for their particular characteristic trait/s that is/are vital to the research question for
instance recruiting participants from the local osteoporosis support group to explore PA habits of
those with osteoporosis, whereas convenience sampling could involve approaching any local
support group or local organisational group for participants to explore the PA habit of those with
osteoporosis. The use of a random sample is less common, for example approaching every 3™
person seen on the street. The approach used in this focus study is purposeful sampling with the
aim to investigate the points of view of community dwelling older adults in general PA
participation. The methodology of our focus group recruitment is detailed in the section below

and 2.4.

4.2 Methods

Detailed description of the methodology for the Hertfordshire Cohort Study diet and physical
activity focus groups can be found in 2.4. In brief 92 participants (43 women and 49 men, mean
age=78 years) took part in the focus groups. They were split into groups based on their prudent
diet change scores, “diet stable” and “diet decline”. Each focus group consists of up to 10 men or
women, with the eleventh focus group been a mixed gender group of 10 for practical reasons.

During the focus group a semi-structured discussion guide, Appendix A, was utilised to facilitate
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the topics (diet and PA) discussed. The sole focus of this chapter is the PA aspect of the
discussions that took place in these focus groups. Discussions at the focus groups were audio-

recorded and transcribed verbatim

4.2.1 Data analysis

Using the transcripts, a coding framework, Appendix B, was developed and refined to show the
emerging themes and categories from the raw data, the transcripts. The process used was
inductive coding where significant themes and categories emerged without the constraints of a
pre-devised structure (207). All transcripts were double coded by 2 different researchers, J.Z. and
I.B. Both researchers met on a regular basis to discuss the thematic analysis, and also had periodic
meetings with W.L., a health psychology associate professor with abundant experience in
gualitative data analysis, to ensure a third person is in agreement with the overall route taken by
the main 2 researchers. If there are any discrepancies then a detailed discussion would take place
firstly between J.Z. and I.B. to reach a resolution, and on some occasions further meetings with

W.L. would take place to reach a suitable conclusion.

4.3 Results

4.3.1 Focus group characteristics

In total eleven focus groups (FG) took place with a total of 92 participants, baseline characteristics
are displayed in Table 8 and Table 8. Forty-seven percent of participants were female, n=43, the
median age was 74.7 years (IQR: 72.8 - 77.6) and all were white British. Comparing the baseline
characteristics of the participants of the focus groups to the main body of the HCS which consist
of 3217 participants there were no differences in activity score, maximum grip, height, weight,
BMI, education, social class, smoker status and the number of co-morbidities. The focus group
participants did have a healthier diet, mean (SD) diet score 0.51 (2.24) compared to -0.02 (2.01),
p=0.014; were younger, median (IQR) age of 63.9 years (61.8-66.8) compared to 66.1 (63.9-68.2)
years in the rest of the HCS, and lastly the focus group participants had a faster median (IQR) 6m
timed up and go time of 9.1 (8.6-10.1) seconds compared to 10.5 (9.5-11.7) in the rest of the
cohort, p<0.001.
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N Mean sD
Prudent diet score 91 0.45 1.59
Gait speed (m/s) 91 0.78 0.16
Maximum grip (kg) 91 30.1 10.1
Height (cm) 91 167.2 8.5

N Median IQR
Age (years) 92 74.7 72.8-77.6
Weight (kg) 92 78.3 71.5-86.9
BMI (kg/m?) 91 27.7 25.4-30.8
Alcohol consumption (units per week) 92 3.5 0.8-10.7
Activity time in last 2 weeks (min/day) 85 199 147 - 283
6m timed up and go (sec) 91 11.0 9.5-13.0
Chair rises time (sec) 85 15.6 14.0-17.4
Physical performance summary score 90 9.0 7.0-11.0

Table 7 Baseline characteristics of the focus groups- part 1.
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N N %

Sex 92

Male 49 53.3
Female 43 46.7
Age left education 92

<=14 14 15.2
>=15 78 84.8
Social class 89

I-1IINM 43 48.3
HIM-V 46 51.7
Smoker status 92

Never 45 48.9
Ex 44 47.8
Current 3 3.3
Number of comorbidities 92

0 18 19.6
1 37 40.2
2 25 27.2
3 7 7.6
4 or more 5 5.4
Tandem stand <10s 92 16 17.4
Low PP score (<=9) 90 47 52.2

Table 8 Baseline characteristics of the focus groups- part 2.
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4.3.2 Thematic analysis

Thematic analysis of the data showed six themes as influences on PA as listed here:

1. Historical influences on PA
Retirement and bereavement
Age and medical related factors
PA environment

Social engagement

o v s~ W N

Psychological/personal factors

These themes are described in detail below, with quotes presented as illustrative examples. The
primary aim of this study was to explore influences on PA among community-dwelling older
people; the secondary aim was to explore differences between men (M) and women (W) and for
this aim only data from the first ten FGs were used for analysis (i.e.: the single gendered groups),
thus the mixed group is not included in the analysis looking for differences between men and

women.

4.3.2.1 Historical influences on PA

Facilitators

Traits and habits created from earlier life stages such as previous work ethics/discipline were
observed as many mentioned PA habits or routines from previous life stages, e.g., early life or

working life continuing into older age.

‘I suppose | would be lost without a healthy lifestyle. I've been used to all my life a fair
amount of physical activity; an active life and | suppose it comes from a fairly hard-
working life. Since | retired many years ago, | tried to expand that a little in my retirement’

(FG1IMW)

‘Well, I've got three dogs and | walk for an hour every day and | swim. | was a swimming

teacher for 28 years, um so | am pretty active...” (FG4W)

There were also expressions of fear of stopping and unable to restart or take up the activity again
which was motivating them to continue with their PA levels, which strongly links to one of the
other themes, psychological/personal factors. A few of the participants mentioned their exposure
to sports or being active or the concept of playing outdoors during their early years which then

subsequently formed their current habit.
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“When you stop doing something then you never take it up again, so you go to keep doing

what you’ve been doing all your life” (FG2M)

“Does this reflect our generation because | mean ...from what we are when you think back
when we were children??... What we used to do: we used to entertain ourselves, used to
go outside and play. | was never in etcetera, so | was always active and always enjoyed it. |
always enjoyed out with friends, etcetera all that type of thing. This (does) not reflect on

now because these our children ...now have the same experience??” (FG8M)

Barriers

Although some participants continued with previous routines or habits, others stopped due to a
variety of reasons. There were discussions on busy lifestyle relating to work or raising a family, a
new medical condition or event, or ageing (tiredness) that impeded with PA participation, leading

them to stop and then not restart later on in life.

‘Can’t do so much now can you ‘cos when | used to when | was younger, | obviously played
football and swimming and that | used to do probably eighty lengths in an hour but now
you know you you’re slow, you think, oh you know you can’t do the same you know’

(FG5M)

‘I don’t do as much. | used to play badminton 3 times a week and table tennis as well as
the swimming, so | don’t do as much now ... it’s made me too tired yes. Haven’t got the

energy have we like we used to have.” (FG6W)

I’m not given up for reason other really than age. | haven’t got arthritis and | haven’t got

ageing knees or anything, but | just haven’t got the energy to walk like | used to’ (FG6W)

It was noted the reasons why the participants may have stopped or reduced their PA levels during
their younger days differed between men and women. For men, some have stated that having to
work and raise a family were the reasons why they reduced their PA participations during their
younger years, whereas for women, they did not explicitly comment on this topic therefore it is

difficult to clearly distinguish a true gender difference on this.

Within this theme the facilitators were strongly linked with psychological factors such as
discipline, the idea of keeping going and fear of unable to restart an activity if they stopped.
Enjoyment was also a strong facilitator for enabling PA participations maintenance within the

theme of historical influences.
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Interestingly within the context of prior historical influences to some participants the process of
ageing can bring on physiological changes that were cited as a reason for them to reduce or stop
PA participation; however, there were those who felt the need to continue regardless of their age
or age-related changes. This contradictory sentiment was also highlighted in age and medical

related factors, and psychological/personal factors themes.

4.3.2.2 Retirement and bereavement

Facilitators

Having more free time/freedom since retirement to participate in pursuits, finding and taking up
new hobbies or belonging to new organisations/voluntary work was a key facilitator in this theme,
and this was especially evident for men. Men spoke of the importance of keeping a routine after
retirement. For instance, men discussed the need for part-time work after retirement and keeping
going with either elements similar to their work or those wanting a complete change or break

from their working life.

‘I've been retired now 20 years um and when | finished work ... | didn’t go back | didn’t get
involved in anything work related. | didn’t take on any spare time jobs or anything. The
moment | retired | had a terrific change in life | suppose because my job was 24/7 7 days a
week um and | left it all behind ... I’'m president of the sports club which runs three football
teams, two cricket teams and | get involved in a lot of the village life um with but it’s all

committee church committees and so on’ (FG10M)

‘Well I've done eight years over the top of sixty-five ... | worked ‘til | was seventy-three and
got made redundant and that believe it or not (1) would still be working now if | hadn’t
been made redundant ... | try (to) make myself get up by eight o’clock every morning,
shower or wash (and) shave. | do like to have (a routine) first thing in the morning and

then go on from there with the day...” (FG2M)

‘Once you’ve retired you gotta get out and do (what) you gotta do. You gotta keep going. |
mean it’s like getting up in the morning just because you’re not working... Doesn’t mean
you can stay in bed ‘til 9 o’clock. | get up at the same time as when | went to work. Yeah.

Exactly the same’ (FG10M)

Whilst some men spoke of pacing themselves differently to when they were still working:

‘You pace, you pace yourself differently when you’re retired | think ... ‘cause you’re not,
you’re not under pressure are you - you don’t got to get up to go and work and so

obviously your life changes a bit’ (FG2M)
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The discussion around bereavement led to exploration of how this can lead to changes in PA,
including taking up activities that they previously did not do. There were some noticeable gender

differences in this regard.
Men spoke of the need to take up unfamiliar activities, e.g., housework, after losing their partner.

‘Your life changes when your partner dies. Obviously, mine died just over three years ago
50 you have to change obviously because of what she used to do housework things like

that ... which | was I’m able to do as I’'m fairly active which is a big factor’ (FG2M)

For women there was a heavier emphasis on having a supportive network such as a person going
through similar loss or having a supportive family to help them navigate the challenging period

and keep on participating in PA, and this strongly links with the social engagement theme.

‘So that’s quite social and communal as it were um | have a crazy neighbour ... she’s also
in the same position. Her husband died a year before mine did and she has been such a
long time in what | call getting back to more or less normal which has been quite hard
work. | have felt that | needed to support her strongly even though | was in a similar

position. So it’s been difficult but she’s back again now which is great...” (FG4W)

Barriers

Although increased availability of time after retirement meant some could pursue their interests,
some of the men also discussed having difficulty adapting to a lack of discipline or structure after

retiring, therefore finding it more difficult to complete tasks:

‘Yeah, | don’t sit around. I like to work I just you know | worked all my life seven days a
week most of it um and then to suddenly stop work and you find you’ve got a day you
know. All the days are the same and you know you get very lazy actually because ‘oh |

won’t do it this morning I’ll do it this afternoon’ whereas before...” (FG5M)

One woman spoke of doing less walking due to loss of her husband, as they used to walk
together. Women also spoke of the loss of husband, dog, friends or family members leading to a

sense of isolation and loneliness; a few also mentioned a loss of confidence, or depression.

‘Well | missed my dog so much when he was put down: it’s really awful and so now | come
into my house and 1 | feel like saying “Hello Louie”. You know really really weird and

sometimes | go and | don’t speak to somebody ... unless | talk to myself | don’t speak to
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anyone because all the houses nearly all the ladies are old ladies and everybody has died

off...” (FGIW)

‘I recently lost two friends, two brothers and a son-in-law | think that has caused the
depression. | do my housework, | cook the dinners and um do what | can and we go out as
much as we can and um belong to [Name] which is a church and uh keep fit and another

club so um do what I can anyway’ (FG7W)

Some women also spoke of reduced social interaction due to not being invited to couple related

events and being in an unsupportive network or community.

‘Facilitator And was there anyone else that said they were on their own? Now you

are on your own, how did things change for you...

Participant Well it’s an entirely different thing altogether, really is um | then joined
uh a women’s club things like that to get myself out in the first place and um then joined
other clubs since and being in the company of other people that are in the same position

that’s right um yeah must give you a bit of confidence really

Participant You do find that whereas we were always well not always but quite a bit
out and joining other couples you did find that you weren’t invited so much (Noises of

agreement)’ (FG7W)

There are clear gender differences in this theme: men talk about affecting factors that are
strongly related to psychological/personal factors such as the need to keep a routine, or lack of
discipline, whereas women they appear to be heavily influenced by social surroundings such as

having a support network or not been invited to couple orientated social activities.

4.3.2.3 Age and medical related factors

Facilitators

Many participants expressed the importance of maintaining PA despite age related changes such
as stiffness and slowing down pace, and this attitude indirectly demonstrated the resilience of

these participants. This was briefly highlighted in the historical influences on PA theme.
‘Yes | think | still do the same things but a little slower’ (FG11MW)

Discussion about the impact of sustaining a medical condition was talked at length, a proportion
of the participants expressed having a medical condition has not stopped them from doing the PA

that they want to do. Some expressed the need to readjust/adapt to the type of activity that can
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be done after a medical event or been diagnosed with a medical condition (e.g. rehabilitation

exercises or been more aware the need to be active and maintain healthy lifestyle).

‘I mean I've got a heart pacemaker which you could say is a disadvantage but it’s only for
the arrhythmia of the heart ... I've had a pacemaker for 12 years I’'ve done 10 marathons

with the pacemaker, so it doesn’t affect you, you know quite fast marathons’ (FG8M)

‘It’s through back...back and knees um mostly back um but um you know I’'m lucky | can
still keep walking and | do | think you sort of you learn to live with pain | think when you’re
old (noises of agreement) ... | think there are very few old people who don’t have pain and

I think it’s the degree of it but you just have to ignore it a bit (FGOW)

After a major medical event some participants seemed to accept their new baseline may be very
different to before the event, however others seemed determined to work back to their original

ability.

‘I’'ve had a hip replacement two and a half years ago and | did London 5 months after

having the hip done’ (FG10M)

Interactions with medical professionals encouraged PA participation for some participants,

including some wanting to prove medical professionals wrong.

‘I had a bit of blood pressure, and | went to the doctor’s, and they said keep up the

bowling it’s good exercise for you and all this sort of thing. So, | keep doing it’ (FG3M)

‘The doctor said that | wouldn’t be able to do any manual work afterwards. He said you’ll
have to pack up working, | said | can’t ... | run my own business ... so he said won’t be able
to do manual work, you’ll be doing office work ... and | thought well I’'m gonna prove you
wrong ... all the people it was had one done. | had to talk the surgeon into doing 2 of mine
at the same time, never done it he said before ... went back after six weeks | went in
without crutches or walking sticks or anything and everybody was still on their crutches
and they had one done. So he said how did you do that | said determination and um | said
to the lady before she sent me out, she said right you do these exercises ... | said how many
do | do at a time so she well probably five six say don’t make it too much. | said well can |
not do more if it’s not hurting me ... I’'m probably on the bed for two hours doing it’

(FG10M)

There was also widespread discussion regarding the belief of beneficial health effects of

participating in PA.
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“...We take health seriously. (1) used to walk about two hours a day and um you know take
things quite seriously, but | think only because sometimes we feel lots of aches and pains,

so we feel we’ve got to do it you know to get something out of life OK’ (FG3M)

‘Facilitator How much is keeping healthy and fit motivated by not having to end up in the
doctor’s surgery do you think? ... that’s ever in your mind sort of thinking if you keep

healthy you don’t have to be there?

Participant Every bit every bit’ (FG2M)

‘Participant I get back pain quite often and walking ‘round ... | continued walking and
it disappeared

Participant If you didn’t do any exercise it would seize up wouldn’t it for good
perhaps

Participant I think that’s especially true as well with knees

Participant Oh yes’ (FG9W)

However there were some discussions among men in one group about not thinking about health

benefits when exercising or doing PA and engaging in PA more as a habit or routine instead.

‘Facilitator Are there things you’d like ... to do to be more healthy to do either

exercise or changes in your diet or anything like that?

Participant Well | must admit | never think about being healthy ... | suppose just

something I’ve got or not got’ (FG10M)
Barriers

The debilitating and limiting effects of health conditions on PA, and participants’ ability to do

certain activities were discussed at lengths.

‘I only gave up work because of the knee otherwise I’d probably still be there now’

(FG1IMW)

‘I would like to have travelled more | think um yeah once you’ve got back trouble you

know you are restricted you really are’ (FG1W)
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Additionally, the subsequent changes to body condition and loss of ability (e.g., to drive or walk)

after a major medical event, e.g., hip operation, chest operation were discussed.

‘...They have to take me out now because | had a stroke, and | lost the sight ... partial sight

in me eyes...” (FG5M)

“..I'try to walk but | can’t walk you know since | had the heart operation | can’t walk as

much as...” (FG6W)

An important topic of discussion was the decline in capability or ability to do certain tasks or
activities that they have been used to doing due to the natural ageing process, deconditioning of

musculoskeletal health:

‘... I mean as we’re getting older most of us have either got a bad knee or a bad hip. In my
case | used to do a lot more walking than | do now, but | just can’t do it it’s too painful..."

(FG5M)

Discussion of pain and discomfort as a barrier to doing PA was noted, however for others the pain
and discomfort appear to be a challenge that through determination they ‘walk through it’. In this
theme it highlights how through psychological/personal factors such as determination,
motivation, and self-efficacy different approaches have been adopted by these older adults at
dealing with changes resulting from ageing and new medical conditions. This observation has
been similarly noted earlier in the historical influences on PA section, where some of the older
adults expressed the view of not wanting the ageing process to stop them from participating in

activities.

4.3.2.4 Physical activity environment

Facilitators

Discussions on the availability of organisations, facilities, and community activities were widely
discussed. On this topic, locality differences were noted, with some areas having more facilities

and organisational set ups than other areas.

‘A tremendous variety of activities and one of them is the walks we go on once a month
but they have longer walks. They have eight mile walks, ten mile walks, fast walks, slow
walks, they go to London and walk round in London. They have all sorts of activities’

(FG7W)

‘The U3A has a very comprehensive um list of subjects...” (FG7W)
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‘But I’'m grateful for the U3A because there are so many different groups that you can do
you know got cards and every sport, imaginable languages, we explore London concert

groups, and you name it they do it...” (FG6W)

Availability of transport was widely spoken about and having access to a bus pass was discussed
as it offered freedom and the ability to participate in pleasurable experiences. There were
differences in the usage of bus passes, and while some appeared to be reliant on it, others

appeared to rarely use it.

Having access to the right environment at home or near home was widely discussed as a

motivator for PA, e.g., having access to a garden, big house, parks, and allotment.

‘Participant: Just across the road from me is the [Name] park
Participant Yeah there’s loads of walks about there
Participant I go ‘round ...

Participant There’s no traffic down there’ (FG5M)

“..Ilead quite an active life. | um travel by train to London quite often. | garden, | do lots of
work in my garden ... | could do with a smaller garden at the moment but | have to keep it

just so and | quite enjoy it. | find um you can just lose yourself in a garden’ (FG7W)
Having a dog was spoken of as an important motivator to walk.

‘...the dog insists on me taking it for a walk (noises of agreement). I’'m not sure which one
of us takes which but | (laughter) | had a, | had to have a new hip last 12 months ago and
um neighbours sort of took him out whilst | wasn’t able to, and they still do which means
that 3 times a week | don’t have to take it out (laughter). | think | have to when | get

home, he’ll probably be telling me it’s time we went...” (FG11MW)
Good weather appeared to generally encourage the undertaking of PA.
Barriers

Cost and affordability of activities and transport was an issue for some people, and the lack of

affordability could mean reduced participation in activities.

‘Participant I mean the WEA that we, that my wife and | belong to I’'m trying to think

of the cost of the terms...
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Participant Workers education association ... and uh the trouble with it has become
is, it is quite expensive because it doesn’t have funding from any outside sources other

than the fees they get from us users who all um our sort of age in general

Participant It’s about 50 odd pounds per term
Participant Yes ours is a bit dearer about 60 something yes...
Participant But | mean that’s a... that facility is there but | think it’s also the cost for

um perhaps us oldies if you like is... is the other thing that’s now has to be considered’

(FG1IMW)

'Facilitator...How would it impact on your daily life do you think on the choices you’re

making to keep fit?

Participant Well you know you can do it

Facilitator But is there an impact of money? Do you weigh up the cost?

Participant I think if you... | think if you’ve not got the money to do things you tend
to stay ... some people | know anyway they tend to stay indoors which they lose that
motivation to do things uh because they can’t afford it and then it... it sort of they go

down a slippery slope

Participant Yes down... down the spiral

Participant You know they it’s a matter of sitting in the chair then. | know one or two
people who actually you know they get up in the morning um and on goes the television

and that’s their day because they can’t really afford to do anything else’ (FG10M)

Some localities had greater availability of activities or facilities than others.

‘Participant And Tai Chi but there’s nothing around [place name]

Facilitator Oh so you haven’t got many facilities

Participant No that’s what | like | think that’s good Tai Chi isn’t it’ (FG4W)

Some spoke about how the changing landscape has resulted in loss of green spaces or facilities.

‘Well, that’s getting less and less. Less open space than there was before, shrinking’

(FG8M)
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Availability of bus or transport appeared to vary, and some spoke about a lack of local transport,

and not being able to drive could be a big restriction to some of the participants.
Moving to a new area was mentioned by a few people as a barrier to activity

‘Well 5 years ago | moved from [place name] to [place name] so I’'m not doing enough
walking because it’s | don’t know | just don’t feel | want to walk in those places where |

don’t know...” (FG6W)

The discussions revealed varying knowledge with regards to availability of local facilities and
activities e.g., some people had never heard of the U3A, University of the Third Age, and for
others it was an important part of their lives. And this discussion in some of the groups led to
some of the participants commenting on the need to ‘got to look for it’ and expressing the need

to be motivated to seek out the available opportunities.

‘I mean you know a lot an awful lot of people of our age group have never heard ‘U3A
what is that’ you know and | would’ve thought they would’ve at least heard of it you

know...” (FGO9W)

‘Participant It’s well supported you know I’m surprised that no one’s heard of it, U3A
Participant I never heard of it
Participant Yeah all the activities you can think of you know and if you’re up and

coming you can, you could do it yourself’ (FG10M)

Some women spoke of a lack of advertisement or publicising of local availability of organisations
and facilities. Women were more likely than men to speak of reduced opportunities suitable for

older people.

4.3.2.5 Social Engagement

Facilitators

Participants spoke a great deal about their involvement in local/community groups or
organisations (e.g. village committees, volunteering, U3A), and there was a distinction between
the level of PA in the type of activity participated: some were more mentally stimulating than
physically challenging. The social aspects of PA and lifestyle were highlighted as an important

contributory factor.

‘I think being able to get out and about is absolutely key isn’t it (noises of agreement) if

you’re confined to your home for any reason, it’s the beginning of the end’ (FG9W)
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'Facilitator So the social side then is key, do you think for you remaining having a
healthy lifestyle?

Participant Yes

Participant | think it makes you get out this is the thing’ (FGIW)

There was quite a lot of discussion on comparison with peers with regards to their health status.
This seemed to motivate healthier behaviour due to fear from examples of others and lots of

expression of feeling fortunate or lucky compared to others as having comparatively good health.

"... So you see other people’s lifestyles and you think to yourself “well they don’t look quite

as fit so | need to keep going”’ (FG3M)

'I've got one or two friends with ... Alzheimer’s disease and Parkinson’s and it worries
me ... that could be me one day ... and | think at some part of the back of your mind that

uh you’re trying to keep yourself in as good a shape as you can ..."' (FG2M)

One man mentioned that hearing other men in the focus group’s situations may prompt him to

change his behaviour.

'l need to get me | need to get meself sorted out after listening (laughter) to these blokes

here' (FG2M)

This illustrates the influence of social modelling, where the behaviours of the peers can affect

one’s behaviour.

The influence of family/peers/friends, including partner's health was an important topic of

discussion.

'Well, you see even when the wife was ill she said ‘still go out on that
Wednesday’ ...because she said you like doing it and that’s it and | I’'ve carried it on ever

since' (FG2M)

"...My wife who died eighteen months ago, she had to walk because she had a problem
with her leg circulation...so that encouraged me to walk as well. So, we did a lot of

walking together' (FG5M)

‘My husband comes with me as well, he’s 90. He does exercise. He’s better than me

(laughs)’ (FG7W)
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There was discussion about the importance of having helpful or supportive neighbours or
community, and also some discussions regarding disengaged or unsupportive

neighbourhood/community. Women were more likely to mention these aspects than men.

'I've got two neighbours either side of me with young children both have had a baby and

they’re great (FGIW)

For some women, friends are more important than family, as they did not want to be a burden to
family. The role of family and friends appeared to be particularly important for those who had lost

their partner/lived alone.

'l think the friends are very important...it’s sometimes more important than family (noises
of agreement) because you can’t alter their lives. They’ve got their own lives to live'

(FG7W)
Barriers

Living alone can be a barrier to social interaction and PA. Some women felt the importance of
activities that are single friendly, as some felt most activities available to them are couple

orientated.

“...Within the area where you live if you knew there is another widow or a widower ... then
perhaps if you joined up together and went to meetings and things. | for instance have a
friend who is fast approaching her 90th birthday and she’s absolutely wonderful. She and |
both lost our husbands in the same year and we were friends before then and now she will
walk. She will do almost anything. She’s beginning to get a little bit forgetful but um |
don’t think | would’ve done half the things that I did if she wasn’t there for company
(noises of agreement) and | think it is if you can get two or three people who are alone

together to go along things rather than leaving them on their own’ (FG7W)

There was also substantial amount of discussion on the potential negative impact of a partner’s

health on activity e.g., due to time constraints and being in a carer role.

4.3.2.6 Psychological/personal factors

Facilitators

There was discussion across all groups that highlighted the importance of determination,
discipline, positive thinking, motivation, independence, and self-efficacy. A notable strong desire
not to be restricted, and to keep going was evident. Alongside the psychological aspect, this was

strongly linked with an awareness of ageing, the fear of being unable to restart if they stopped
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and the adaptation of pacing as an age-related modification to keep active as possible. Also,
enjoyment of and being interested in PA were key facilitators in keeping active. The importance of

being mentally stimulated and socially active were also recurring topics of discussion.

‘When you stop doing something then you never take it up again, so you go to keep doing

what you’ve been doing all your life' (FG8M)

‘I think our opportunities are quite good actually if you’ve got the motivation to go out

and find them ...” (FGIW)

‘Facilitator What actually motivates you to do exercise or to do any sort of physical

activity? What is the motivation for you?

Participant Well | took up bowls when | was 50. I still play a lot of bowls. | also am
the grounds man for a bowls club where I’d work 3 days a week ... | thoroughly enjoy it

and it keeps me going’ (FG11MW)
‘Facilitator So what motivates you to keep up that level of physical activity?

Participant Partly because | enjoy and | got this belief that you know if I’'m doing the
marathons, I'll still be able to ride my motorbike, I’ll still be able to fly my airplanes, I’ll still
be able to do all the things that | do. And if the minute | slow down and walk ‘round Tescos
with a trolley then | won’t be able to do these things. That’s why | keep doing it. | sort of

have got the belief that if | did it today, | can do it tomorrow. So | try and do it every day’

(FG8M)

‘Participant You’ve got to exercise and eat properly

Participant It just depends whether you want to live (laughs)

Participant Get out and about and talk to people

Participant Yeah socialise

Facilitator So the socialising bit is sort of integral to that kind of thinking about

wellbeing and being healthy?
Participant You’ve got to keep the brain fairly active’ (FG4W)

There was discussion about the importance of being able to take part in things therefore 'not feel
old' and not wanting to be perceived as incapable purely due to their chronological age. This

reflected the internal psychological driver of wanting to keep going, and determination of not
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letting their chronological age of being a barrier. Alongside this feeling, some participants also
commented on the importance of living near or interacting with people of all ages 'that keeps you

young'.

Participant ... For me a healthy lifestyle is being able to be alive to be able to go out
and visit to take part in things still find able to enjoy new activities and items. Just
generally not feel old actually (laughs) ... people say oh you’re doing very well for your age
and | say well what am | supposed to be able to do at my age (laughs) oh you’re doing

very well and that annoys me...

Participant I agree

Participant Yeah

Participant Yes

Participant That annoys me you can’t do that why can’t I’ (FG4W)

There was widespread discussion regarding the belief of beneficial health effect in participating in

PA which was often linked with the observed positive psychological mind sets.

Barriers

In terms of barriers in this theme, personal preferences could impede engagement with certain
types of PA, for example dislike of group settings or organised activities. Although some also
mentioned alternatives that they would prefer, and it could be important to take this into account

in an intervention.

"..I'm not at all keen on this group thing I’d rather do things on my own with my wife and

family...” (FG5M)

‘I go line dancing twice a week so that’s my exercise | would never go to a gym (laughs) so

I keep busy like that | belong to the U3A ... I've got quite a wide circle of friends...” (FGO9W)

Amongst the men there was a discussion in one of the groups about level of education or feeling

of inferiority that can also impact on choice of activities:

'No perhaps it’s an educational thing really... you feel as if you’re not sort of educated
enough to join the group because some of the groups are quite you find lots of very

professional ex-headmistresses and that you know what | mean | feel inferior' (FG3M)
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For some participants laziness was mentioned as a barrier to PA, and some acknowledged that

they ‘should’ do more PA.
‘... I still get on the bike and also the treadmill but not as long as | should do’ (FG5M)

As discussed previously for a lot of the participants the idea that age was irrelevant was important
and the need to keep going to prevent future restrictions was important. However conversely for

some there was the idea of ageing being the barrier to stop or restrict what they were able to do.

“...I enjoy doing not anything particularly strenuous or anything like that because | think as

you get older you are restricted to a certain degree what you can do or achieve’ (FG5M)

There were some nuanced gender differences in this theme. For some women, not wanting to
interfere with or be a burden on family was a motivator to keep fit, and depression was
mentioned as an affecting factor to general life, and therefore resulting in lower rate of PA.

Whereas these factors were not mentioned by the men in the focus groups.

Within this theme, there was a strong link with social engagement theme. For some participants
their keen desire to continue to participate in activities was heavily influenced by the social

elements of the PA or having a supportive network that encourage them to keep active.

Figure 9 is a pictorial representation of the results mentioned above. It shows
psychological/personal factors, and social engagement are independent themes but can also
mediate how a person respond or behave to an event or emotion therefore resulting in affecting
the outcome of level of PA participated. The three themes in the light blue rectangular boxes are
deemed as non-modifiable factors, and the three in the darker blue round edged rectangular

boxes are classified as potentially modifiable factors.
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Figure 9 Inter-relationships between factors influencing PA in older adults

4.4 Discussion

We have shown six themes that may affect community dwelling older adults’ participation in PA:
historical influences; significant life events; getting older; PA environment; psychological/personal
factors; and social engagement. There are strong psychological and social factors that influence
older adults’ level of PA in a community setting and some of the themes are strongly interlinked
with each other. Psychological/personal factors and social engagement can also act as moderators
in influencing the other four themes with regards to the outcome of PA participation level, as
illustrated by Figure 9. Historical, retirement and bereavement, age and medical related factors
are three themes that can be considered as non-modifiable. This is due to within these three
categories the events have already happened or will occur (such as age-related decline), and
therefore cannot be altered, or easily changed. The other three factors: PA environment, social
engagement and psychological/personal factors can be seen as potentially modifiable. At a
personal level, both social engagement and psychological/personal factors can be influenced and
therefore changed. However, to change the PA environment at a personal level may not be
possible due to cost implications to the individual; on a broader level, to improve the PA
environment is likely to require input and investment from a range of stakeholders such as the

local authority to facilitate meaningful changes.

The effect of how a participant psychologically approaches a significant change or event can
strongly affect the outcome of PA participation, and this phenomenon has been observed in

themes such as historical influences, retirement and bereavement and age and medical related
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factors. In addition to the individual influences exerted by the independent six themes, it has also
been noted enjoyment and social aspects of PA participation can be intrinsically linked with
psychological factors such as determination and self-discipline. This is in line with previous studies
that have shown LTPA to be significantly linked with self-efficacy (203), improved social, physical,
emotional and cognitive function (208). Specifically, the role of positive thinking, and motivational
internal thoughts have been extensively shown to be associated with older adults’ LTPA (203-
205). In a systematic review conducted by Notthoff and colleagues, they focused on 63 studies
with older adults 260 years of age, and only included routine PA, and excluded studies involving
intervention exercise programmes (205). They found motivation and self-efficacy were the two
psychological characteristics that are consistently associated with higher level of PA (205).
Similarly, previously published data from the same HCS focus group investigating the participants’
perception on diet, where it was noted the role of psychological factors played an important part
in food choices (153). This is suggestive of the fundamental nature of one’s mind set, and the
importance of one’s mind set. Therefore, this can lead to a different outcome even in the same

set of conditions.

PA is a broad term as discussed in Chapter 1 and the literature on older adults’ perspective on PA
have focussed on structured exercise programmes (209), interventions with a focus on falls
prevention (210-212), other forms of PA (e.g.: LTPA, high impact PA) (75), and a combination of
these sub-groups. Whilst there will be similarities drawn between the structured and non-
structured PA and their influences, there will also be distinct differences. For instance, from a
social and ecological perspective, relationships between positive influences of social
environments and older adults’ LTPA have been established in studies (88, 213). In our study, we
found the accessibility and the availability of local environment such as organisations, hobbies,
transport availability and parks were important influencers on whether an older adult is likely to
participate in PA. Similarly, to our findings Franco and colleagues found in their systematic review
environmental barriers were more important in the context of non-structured PA than structured
exercise programme interventions (87). Older adults’ leisure-time walking has been shown to be
strongly influenced by walkability (which is composite index of residential density, street
connectivity, and land-use mix), and aesthetically pleasing scenery (88). Also older adults are
more likely to participate in LTPA if there are higher levels of perceived neighbourhood social
cohesion (213), and this is strongly echoed in our focus groups. Participants in our focus groups
have commented on the availability of walkable areas, green spaces, and noise from traffic as
deciding factors on whether they are likely to go for walks. In a study carried out in Christchurch,
New Zealand, those living in a more socioeconomic deprived neighbourhood felt their

surrounding environment was “unattractive and not conducive to LTPA participation” in contrast
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to those living in a higher socioeconomical neighbourhood who felt their area was “was well
served with amenities for LTPA, attractive and walkable, and inhabited by socially responsible
residents” (214). This clear comparison illustrates how impactful the surrounding environment
can be on the likelihood of utilising local PA opportunities. Similarly, in a UK study that focussed
on two areas of high deprivation in Glasgow showed run down areas, and a lack of local provision

were not conducive to PA participation in this area (215).

However, for structured PA, influencing factors will differ from above and commonly cited factors
affecting participation rate in our study included group size, cost of the activity, and social
element to the activity. A systematic review by Franco and colleagues divided PA into structured
exercise programmes and other types of PA which included LTPA, household activities, and other
active activities. They showed factors involving “dependence on professional instructions, pain or
discomfort, affordability and self-confidence” were more relevant to structured exercise
programmes. For other forms of PA, factors such as environmental barriers and maintaining
habits were more influential (87). In our study, similar findings were also observed on occasions

when the participants expressed factors affecting their PA participation.

The presences of physical limitations or health related conditions have been noted to be
intrinsically linked with older adults’ perception of being able to be physically active. Interestingly
in our study we found polarising views on this matter. Some expressed not wanting to let health
conditions be an impediment to their ability to participate in PA, therefore paying particular
efforts in overcoming potential obstacles. On the other hand, some participants cited their health
issues as being the barrier to keep themselves as active as previously. Halvarsson and colleagues
interviewed older women (aged 265 years) after participating in a balance training programme
(216). These women were diagnosed with osteoporosis and had either self-perceived fear of
falling or experienced a fall within the past 12 months. The aim of the programme was to improve
self-efficacy, balance and physical function (217). The participants found the programme
improved their self-perceived empowerment and self-efficacy, increased confidence in their
ability to approach ADLs, and employed risk reducing strategies to avoid falls. However, they
found the underlying “internalised risk perception” related to their previous falls’ experience
continued to influence their self-perceived high risk of falls despite the newly gained confidence
and strategies in reducing falls (216). This will likely continue to impact on this group of women’s
health outcome. Alongside our findings, this highlights the differences in psychological mind sets
of the population, and on the topic of health issues: some will perceive it as a barrier to

overcome, whereas in some population it becomes the barrier.
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Gender differences have been observed in motivational factors in PA in older adults in previous
literature and there are a few clear gender differences noted within our focus groups. The men in
the groups would often talk about what they did after retirement, and it was clear retirement was
a big milestone in a lot of the men’s lives whereas the women in the groups did not mention
retirement. This could reflect the traditional gender role profile of the older generation, where
predominantly the man of the household would have gone out to work and the woman stayed at
home. Along the same vein, some men have commented due to work or raising a young family
they have had to previously stop or reduce their PA participation. Again, the women in the groups
did not comment on this, therefore it is hard to draw a firm conclusion on whether having to work

or raising a young family were influencing factors for the women as well.

We also noted a different reaction to bereavement between men and women; men have
commented about the need to take on unfamiliar activities after the loss of their partners, for
instance cooking and cleaning. However, the women felt the need for a strong support network
was vital, otherwise they experienced isolation and depression more acutely after losing their
partners. Women in the focus groups were more likely to mention the importance of supportive

neighbours or community or friends than men in helping them to keep active.

In the literature, women of any age have been found to be more likely to be motivated by weight
loss and improving appearance for PA participation (96, 98) and it has been noted men are more
likely to participate in MVPA than women, but women were more likely to initiate indoor exercise
than men (89). Both men and women have cited health benefits and wellbeing as key influencing
factors for keeping active (78, 96). In a large Malaysian study of 1,360 Malaysian volunteers (703
males, 657 females), the researchers compared the motivations for PA participation for men and
women and as well as different age groups using the 40-item Physical Activity and Leisure
Motivation Scale (PALMS) which was designed to measure adult PA motivation (99). It was noted
higher motivation for appearance and physical condition were reported by women more than
men, whereas the main driver for men were being motivated by competition/ego and mastery.
This study participants were split into two age groups: 20 to 40years (n=763; M =29.12; SD=3.9)
and those aged 41 to 64 years (n=597; M =54.21; SD = 4.32). There were notable differences in
motivation between these two age groups, the younger group had a stronger affiliation with
mastery and enjoyment as the motivator whereas for the older age group it was psychological
condition and other’s expectations as the motivators for PA participation. However, this study did
not investigate if there were gender differences within each of the age groups, as there may be
differences in what would motivate a man/woman in his/her thirties compared to a man/woman
in his/her sixties. It is also important to highlight all the volunteers in this study participated in

regular PA in the 6 months prior to the study, which was defined as at least 150 minutes of MVPA
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per week. This type of sampling would self-select in those that were already motivated in PA
participation therefore may not represent points of view of those who are less active. By contrast
our focus groups had community-dwelling older adults that were selected because they lived in
Hertfordshire rather than on their activity levels. Thus, they were more likely to have a wider
range of PA levels within the participants which is likely to give us a wider representation of the

facilitators and barriers to PA participation.

Finally Van Uffelen and colleagues looked into the motivators and preferences of PA participants
in 1845 Australian older adults in their sixties (96). The participants were asked via questionnaires
to rate their agreement/disagreement with seven motivating factors and 14 PA context
preferences on a five-point Likert scale. Both men and women selected health issue prevention,
feel good and weight loss as motivating factors. However, for women they were more likely to be
motivated by appearance, meeting friends or weight loss to participate in PA than men. It was
also noted women were less likely to participate in competitive or vigorous or outdoor PA than

men.

4.4.1 Strengths and Limitations

The use of focus groups as the method for qualitative data collection has both positive and
negative aspects (218). Given the general nature of the research question, the approach of using
focus groups allows a broad range of perspectives and in-depth information to be collected from
the participants. This method allows the participants to freely express their points of view in a
group setting, and therefore avoid any potential loss of unknown data that may occur with
traditional quantitative methods such as survey or questionnaires. The dynamic of focus groups
allows for interactions between the participants that may organically result in findings that may
not be apparent in other settings such as a one-on- one interview. Also by following a semi-

structured discussion guide this would keep the topic of discussion on track.

On the converse side, in a group setting if the topic of discussion is of a sensitive nature, it may
impede some participants on voicing their true points of view. In addition, it is reasonable to
acknowledge that group dynamics, conformity and feeling of censorship may negatively impact on
data collection in a focus group setting. Whilst the researchers who were present in the study’s
focus groups did not note down any obvious negative feelings or environment, it is not impossible
to consider some of the participants may not have felt at ease to completely express their

viewpoints.

In this study we recruited from an existing cohort study, HCS, who were recruited to another

purpose (see section 2.1 for details). Therefore, it is possible that we have a good range of PA
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participation levels, and a varied degree of health statuses within the participants thus, giving us a
good range of points of views to be observed. One of the limitations of this study is the age range,
IQR 72.8 - 77.6, which was pre-determined by the age range availability in the HCS. Thus it does
not incorporate the full age range that is often included in the older adults’ category (i.e.: 265
years). The focus group participants had healthier diets, were slightly younger and were
marginally faster with the 6m timed up and go test compared to the rest of the HCS cohort.
Another limitation is only white British older adults participated in the focus group, and there may
be additional factors that would be unique to other ethnic groups that we will not have gleaned
from this study. However, one of the strengths of this study is the inclusivity of a wide range of

social-economical background of older adults within the cohort study.

The analysis of the data was done at the group level therefore some views maybe given weight to
inaccurately. However, the analysis was done independently by two researchers through a
rigorous process of double coding, thus reducing the probability of skewed views being

presented. The majority of the focus groups were facilitated by 2 researchers however one group
had one researcher present. Throughout the study process, a multidisciplinary team approach
was utilised, therefore minimising the probability of misrepresentation although | do acknowledge

this study only presents one view, and other interpretations are possible.

4.4.2 Conclusion

From our focus groups of community dwelling older adults, we conclude factors influencing PA
can be wide ranging and contradictory at times, however there are common themes that have
been noted. Consistently the presences of psychological/personal factors, and social engagement
have been observed to be both independent influencing factors and moderators for other
independent factors affecting PA levels. The influential reach of psychological mind set can be
utilised to aid future interventions in keeping older adults active. By moving away from the
traditional set up of using exercise programmes which can be rigid and may not trigger their
interest nor enjoyment, clinicians might instead use encouragement and explore older adults’

own interests and concerns to keep older adults as active as possible.
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Chapter 5
Chapter 5  Hertfordshire Cohort Study Nutrition and
Physical Activity Study (NAPA Study)

5.1 Background

The importance of PA has been discussed in depth in Chapter 1. In this thesis | have already
explored the benefits of participating in WBPA across the lifecourse, and the possible factors that
may influence older adults’ likelihood of remaining active. One of the strong themes noted from
the focus group study was the impact of psychological mind set on various aspects of life such as
the response to a significant life event. This leads to this chapter, which explores the utilisation of
a participant led behavioural intervention in a group of community dwelling older adults with the

aim of encouraging healthy lifestyle choices including keeping active and eating healthily.

As discussed previously, Healthy Conversation Skills was developed by a multidisciplinary team of
psychologists and public health practitioners. In recent years it has been adopted by Health
Education England (Wessex) as the mode of delivering on the “Making Every Contact Count”
agenda established by the UK government. Healthy Conversation Skills is a patient-centred
approach to empowering individuals to take their first steps to change (219). Through the use of
open-ended questions known as open discovery questions, the facilitator can explore if the
participant has particular areas they want to change. The driving force comes from the participant
themself, and by using Healthy Conversation Skills, the participant is guided towards finding a

solution for themself to the issue identified.

In this pilot study, Healthy Conversation Skills was trialled as an intervention to improve PA in
older community dwelling adults, those aged 79 and over. This work is novel as it is the first trial

of Healthy Conversation Skills in an older adult cohort and uses a telephone-based intervention.

5.2 Methods

Detailed description of the methodology can be found in 2.5. In brief, 178 participants from the
HCS were recruited to the NAPA study. The participants were randomised into either control
group (n=89) or the intervention group (n=87). The baseline data collection commenced in mid-
November 2019 and finished by late March 2020, and the 1-year follow up occurred between
November 2020- June 2021. Questionnaire data including lifestyle factors, medical history, diet,
and PA were collected at both time points. At baseline the data were collected at home visits,

therefore it also included objective measurements of height, weight, gait speed, chair rise tests,
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and grip strength. A sub-group of the participants at baseline also wore an accelerometer,
GeneActiv, for a 7-day period. Figure 10 shows the recruitment flow of the study as well as the
number of participants that dropped out at different time points (including their reasons). The 1-
year follow up procedure was changed due to the ongoing COVID-19 pandemic restrictions;
therefore, questionnaires were posted out, and objective measurements such as height, weight,
grip strength, gait speed, walking speed, chair rises and accelerometery could not be repeated. In

total at the 1-year follow up n=155 questionnaires were received back.

5.2.1 Data Analysis

Descriptive statistics were used to quantify participant characteristics. To determine the
distribution of each variable, the histogram command was used to view the shape of the
distribution. Variables that were parametric in nature such as height, weight and BMI were
expressed as mean (SD) and those that are non-parametric for instance age, alcohol consumption
and SPPB score are expressed using median (IQR). Statistical significances were explored in some
of the baseline characteristics. T-test and Man-Whitney U test were used for parametric and non-
parametric variables. Where variables were reported as categories or percentages, Chi-square or

Fisher tests were used instead.

5.2.1.1 Delta change analysis

For the 1-year change analysis, the duration from baseline to follow-up differed between
participants and this ranged from 0.97 to 1.56 years. Therefore, annualisation of the changes
between the baseline and follow up scores was performed to allow for comparison to be made
between the participants. Annualisation of the changes was employed for the following trial
outcomes: shortened LAPAQ, prudent diet, Townsend disability, SF-36 physical function, general
self-efficacy, and LSNS-6. Distribution of these outcomes were determined through the

visualisation of histograms, and normal distribution was observed for all outcomes.

Firstly, to analyse the differences between the control and intervention groups, a pooled sample
of men and women within each of the group (i.e., control versus intervention) was examined
using linear regression with adjustment for gender. Another analysis examining the differences
between each gender within the two groups (i.e.: control men versus intervention men) using
linear regression was also performed and examined using gender-specific t-tests. The analyses for
the 1-year change were based on the sample of 155 participants who completed both the

baseline and follow-up stages of the NAPA Study.
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All above statistical analyses were performed using the Stata statistical software package, version

17 (Statacorp, Texas, USA); p < 0.05 was regarded as statistically significant.

5.2.1.2 Missing Data

For a number of the questionnaires returned, the LAPAQ section was not fully completed, hence
the small n values noted in Table 14. One approach we considered was imputing missing entries
for the entire domain with zeros however this made very little difference to the overall number of
missing values. A review of the literature suggested there were a few different approaches taken
by other study groups to address missing data in the context of using LAPAQ. One approach was
only counting the number of activities/domains in which participants were active rather than the
duration of the activity (220). This method would not be appropriate for the NAPA study as we
were looking at changes between the amount of time being physically active at baseline and 1-
year follow up. Another approach taken was the utilisation of a shorter version of LAPAQ where
only 3 domains were included: walking, cycling and sporting. In this study the authors performed
factor analysis which showed household activities did not correlated with other activities (analysis
not shown in paper), furthermore the gardening section was also excluded as the correlation
between self-reported PA and accelerometery data had improved without the inclusion of
gardening (119). This method was tried with the NAPA study data, and it did improve the number
of participants included in the analysis marginally. However, the correlation between this

shortened LAPAQ and the full LAPAQ was approximately 0.5.

5.2.1.3 Processing of Accelerometery Data

Accelerometery data were processed in R (http://www.cran.r-project.org) using R-package GGIR,
version 1.11-0. Previously validated algorithms by van Hees and colleagues were used to detect
sleep (221), estimate and correct for calibration error (222); and impute any non-wear time with
that participant’s person specific average acceleration at similar times on other days of

measurement.

Data from waking to waking and from midnight to midnight were extracted in bouts of at least
one minute and estimated over 5-second aggregated time series (epochs) from the
accelerometer, and data were stored using milligravity units (1 mg = 0.00981 m/s2). As in a
previous publication (223), PA was categorised accordingly: sedentary (<30 mg); light PA (230 mg
and <100 mg); and MVPA (2100 mg). Bouts were categorised as light PA or MVPA if the PA was
within the specified ranges at least 80% of the time. PA data from participants with at least three

days of valid data (daily wear time >2/3 of waking-to-waking and midnight-to-midnight defined
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days) were retained for analysis. Daily time in each activity category was calculated as the mean

of the measures over the number of days with valid data.

Pearson correlation between self-reported PA (from LAPAQ) and objective PA measure (from the
accelerometers) was examined and calculations performed used the Stata statistical software

package, version 17 (Statacorp, Texas, USA).

53 Results

Table 9, Table 10 and Table 11 show a summary of the baseline characteristics of all the
participants (n=176) recruited at the baseline of the NAPA study. The median (IQR) ages for
women in the control and intervention groups were 83.2 (81.9-85.4) and 84.2 (81.2-86.9)
respectively, and for men were 83.6 (81.8-86.0) and 82.7 (81.3-84.8). The mean (SD) BMI for
women in the control and intervention groups were 26.3 (4.5) and 27.3 (4.6) respectively, and for
men were 27.9 (3.7) and 26.8 (3.0). Between the control and intervention groups of men the
proportions of smokers (2.1% and 2.2% respectively), never smokers (52.1% and 56.5%
respectively) and ex-smokers (45.8% and 41.3% respectively) were similar. By contrast for the
women, the percentage of current smokers in the intervention women group was higher

compared with the control group (4.9% versus 0%).

A higher percentage of men did not live alone compared with women in both intervention and
control groups. Although the proportion of women in the control group living alone was higher
than the intervention women group (51.2%, 39%), this was not statistically significant. The median
score for SPPB test was lowest for intervention group women, 7.0 (6.0-9.0), compared to the
other three groups, however, this difference was not statistically significant. The median scores
for SF-36 Physical Functioning and Fried Frailty score were also lowest for the intervention group
women compared to the other three groups; however, these differences did not reach

significance.
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Baseline
characteristic

Mean (SD); median (lower quartile, upper quartile); or N(%)

Control Intervention
All (n=89) Men (n=48) Women All (n=87) Men (n=46) Women
(n=41) (n=41)
Age (years) 83.4 (81.9-85.6) | 83.6(81.8- 83.2 (81.9- 83.1(81.3- 82.7 (81.3- 84.2 (81.2-
86.0) 85.4) 86.0) 84.8) 86.9)

Height (cm) 164.9 (9.1) 171.3 (5.6) 157.3 (6.0) 164.8 (9.5) 171.0 (6.7) 157.6 (6.7)
Weight (kg) 74.0 (14.4) 81.6 (10.7) 65.2 (13.1) 73.6 (12.4) 78.9 (10.7) 68.0 (11.7)
BMI (kg/m?) 27.1(4.1) 27.9 (3.7) 26.3 (4.5) 27.0(3.8) 26.8 (3.0) 27.3(4.6)
Smoking status
Never 52 (59.1%) 25 (52.1%) 27 (67.5%) 56 (64.4%) 26 (56.5%) 30 (73.2%)
Ex 35 (39.8%) 22 (45.8%) 13 (32.5%) 28 (32.2%) 19 (41.3%) 9 (22.0%)
Current 1(1.1%) 1(2.1%) 0 (0.0%) 3(3.4%) 1(2.2%) 2 (4.9%)

Living Status

score

Alone 32 (36.0%) 11 (22.9%) 21 (51.2%) 28 (32.2%) 12 (26.1%) 16 (39.0%)
Not alone 56 (62.9%) 37 (77.1%) 19 (46.3%) 57 (65.5%) 33 (71.7%) 24 (58.5%)
Others 1(1.1%) 0 (0.0%) 1(2.4%) 2 (2.3%) 1(2.2%) 1(2.4%)
Alcohol 1.5 (0.0-6.6) 1.6 (0.1-8.1) 0.8(0.0-4.1) | 2.6(0.2-8.4) | 4.4(0.6-8.6) | 1.1(0.0-6.6)
consumption

(units per week)

LAPAQ physical | 137.1(70.0- 98.9 (60.0- 152.1(116.1- | 117.9(77.1- | 101.1(65.7- | 137.1(84.3-
activity 180.0) 150.0) 220.5) 171.8) 142.9) 180.0)
(min/day)?

Prudent diet -0.1 (1.5) -0.5 (1.3) 0.4 (1.7) -0.0 (1.4) -0.2 (1.4) 0.2 (1.3)

@ LAPAQ: Longitudinal Ageing Study Amsterdam Physical Activity Questionnaire

Table 9
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Baseline Mean (SD); median (lower quartile, upper quartile); or N(%)
characteristic
Control Interventio
n
All (n=89) Men (n=48) | Women All (n=87) Men Women
(n=41) (n=46) (n=41)
SPPB score?® 9.0 (6.0-10.0) 8.0 (7.0- 9.0 (6.0- 8.0 (6.0- 9.0 (6.0- 7.0 (6.0-
11.0) 10.0) 10.0) 11.0) 9.0)
SF-36 Physical 80.0 (50.0- 75.0 (50.0- 80.0 75.0 (50.0- 85.0 60.0 (45.0-
Function score® 90.0) 90.0) (50.0- 95.0) (60.0- 85.0)
90.0) 95.0)
Fried frailty 1.0(1.0-2.0) | 1.0(1.0-2.0) | 1.0(1.0- | 1.0(1.0-2.0) | 1.0(1.0- | 2.0(1.0-
Score 2.0) 2.0) 2.0)
General self- 15.0 (14.0- 15.0 (14.0- 15.0 15.0 (14.0- 15.0 15.0 (14.0-
efficacy 15.5) 16.0) (14.0- 15.0) (14.0- 15.0)
15.0) 15.0)
Townsend's
disability score
No disability 9(10.2%) 6 (12.5%) 3 (7.5%) 13 (15.1%) 10 (22.2%) | 3 (7.3%)
Mild disability 15 (17.0%) 6 (12.5%) 9(22.5%) | 17(19.8%) | 11(24.4%) | 6 (14.6%)
Some disability 43 (48.9%) 24 (50.0%) 19 (47.5%) | 35 (40.7%) 18 (40.0%) | 17 (41.5%)
Appreciable 15 (17.0%) 8(16.7%) 7 (17.5%) 16 (18.6%) 3(6.7%) 13 (31.7%)
disability
Severe disability | 6 (6.8%) 4 (8.3%) 2(5.0%) | 5(5.8%) 3(6.7%) | 2(4.9%)
LSNS-6 score © 17.2 (6.0) 17.0 (6.0) 17.5(6.2) | 17.3(5.6) 17.7 (5.8) | 17.0(5.3)

@ SPPB: Short Physical Performance Battery

b SF-36 Physical Function score: Short Form 36 Health Survey Questionnaire

¢ LSNS-6: Lubben Social Network Scale

Table 10

90

Baseline characteristics of all participants recruited at baseline of NAPA study- Part 2




Chapter 5

Baseline
characteristic

Mean (SD); median (lower quartile, upper quartile); or N(%)

Control Intervention
All (n=89) Men (n=48) Women All (n=87) Men Women
(n=41) (n=46) (n=41)
Number of
comorbidities
0 12 (13.5%) 6 (12.5%) 6(14.6%) | 5(5.7%) 3 (6.5%) 2 (4.9%)
1 33 (37.1%) 17 (35.4%) 16 (39.0%) 18 (20.7%) 7 (15.2%) 11 (26.8%)
2 24 (27.0%) 16 (33.3%) 8 (19.5%) 38 (43.7%) 25 (54.3%) 13 (31.7%)
3 or more 20 (22.4%) 9 (18.8) 11 (26.8%) | 26 (29.8) 11(23.9%) | 15(36.6)
Number of
medications taken
0-4 46 (51.7%) 22 (45.8%) 24 (59%) 34 (38.9%) 19 (41.3%) 15 (36.6%)
5-10 38 (42.7%) 22 (45.8%) 16 (39%) 46 (52.8%) 21 (45.7%) 25 (61.0%)
11-15 5 (5.6%) 4 (8.3%) 1(2%) 5 (5.7%) 4 (8.7%) 1(2.4%)
16-20 0 (0%) 0 (0%) 0 (0%) 2 (2.2%) 2 (4.3%) 0 (0%)
Table 11 Baseline characteristics of all participants recruited at baseline of NAPA study- Part 3

The mean max grip strength (kg) for men was 33.2 (7.1), and for women it was 20.0 (5.7). The

mean gait speed (m/s) for men was 0.6 (0.2), and 0.6 (0.2) for women. Table 12 shows the mean

values for max grip strength and gait speed, and the percentage of those that are classified as low

grip strength (<27kg men, <16kg women) or low gait speed (<=0.8 m/s) for the control and

interventional groups, then also sub-divided into men and women within each of these groups.

The mean and percentage values between the control and intervention groups in men and

women were largely similar however for low grip strength and low gait speed there were some

differences between the control and intervention women. Thus, a chi-square test was performed,

but the observed differences did not reach statistical significance.
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Baseline P-
objectively Mean (SD); median (lower quartile, upper quartile); or N(%) value*
measured
characteristic Control Intervention

All (n=89) Men (n=48) | Women All Men Women

(41) (n=87) (n=46) (n=41)

Maximum 27.2 (9.2) 33.4 (6.5) 20.1(6.2) | 26.7 33.0(7.6) | 19.9(5.2)
grip strength (9.3)
(kg)
Gait speed 0.6 (0.2) 0.6 (0.2) 0.6 (0.2) 0.6 (0.2) 0.7 (0.2) 0.6 (0.2)
(m/s)
Low grip 11 (13.4%) 3 (6.8%) 8(21.1%) | 15 10(23.3%) | 5(12.5%) 0.372
(<27kg men, (18.1%)
<le6kg
women)
Low gait 70 (84.3%) 36 (81.8%) 34 (87.2%) | 71 35(81.4%) | 36 (90.0%) 0.737
speed (<=0.8 (85.5%)
m/s)

*P value compares statistical significance between the control and intervention women groups

Table 12

5.3.1

Objectively measured physical outcomes at baseline NAPA study.

Accelerometery Data

At baseline we gave 109 participants an accelerometer to wear and received 107 recordings back.

In total we had 97 useable recordings which consisted of 57 from men and 40 from women.

The median (lower quartile, upper quartile) self-reported PA levels (mins/day) were 98.6 (60.0,
139.3) for men, and 153.2 (124.2, 228.4) for women and the median for objectively measured PA
was 25.5 (19.2, 28.4) mg for men and 27.1 (21.9, 32.2) mg for women (224). The Pearson
correlations between these PA measures were 0.53 (p<0.001) among men and 0.46 (p=0.003)

among women (224).

5.3.2 One Year Follow Up — study completion and participant characteristics

At one-year follow up in total 155 participants completed a follow up postal questionnaire. Figure
10 presents the timing and reasons for participant drop-out. In total there were 21 participants
that dropped out. At baseline there were 87 participants in the intervention group, and in total 4
participants did not complete the intervention. Of these 2 dropped out of the study due to health
issues, 1 moved out of the area, and 1 passed away. One of the criteria to be in this study is for

the participant to remain living in Hertfordshire.

Table 13 shows a summary of the 155 participants that took part fully in the study. The
characteristics of these 155 participants are similar to the baseline characteristics of the original
176 participants initially recruited. Further statistical tests were performed to assess whether any

differences were statistically significant. There was a statistically significant difference in the
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number of comorbidities in the control and intervention group (men and women combined). Both
Townsend’s disability score and SF-36 Physical Functioning were statistically significantly different

(p < 0.05) between control and intervention groups among men.
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Recruit from East HCS, 294 participants invited (men and women)

Age range: 79-88

R

Responders n=264

6 participants unable to get hold

Non-responders (n=30)

Excluded:
-Unwilling to participate (n=68)

of on telephone to make
appointments

-Other reasons for not taking part
(n=12)

178 participants had home/telephone interview appointments
Randomisedinto 2 groups

l—-»

176 participants were visited
at home/had telephone interview

Baseline data collection: Nov
2019-Mar 2020

QOut of 176, 9 participants’
home visits were converted to
phone interviews, due to
pandemic restrictions

1

Home visit- Control group n=89 received:
Questionnaire
Anthropometric measurements + SPPB
Accelerometery (not all)

Healthy living leaflet

2 participants dropped outdue to

format changed to telephcne
interview

|

Home visit- Intervention group n=87 received:

Questionnaire

Anthropometric measurements + SPPB
Accelerometery (not all)

Approx. 20 mins of healthy conversation

using Healthy Conversation Skills

FU data collection: Nov
2020-Jun 2021

All home visits converted to
postal questionnaire due to
ongoing pandemic

Interim telephone calls at 1, 3, 6, 9
months for Healthy Conversation
Skills

Total drop out n=5:

n=2 RIP

n=2 ill health

n=1 reason not given

l

Returned questionnaires n=79

Lost to follow-up:
n=5- questionnaire not returned

Figure 10

94

Follow up at 12-month with postal questionnaires, n= 165

Total drop out n=6

n=4 discontinued intervention:

n=1 moved out of area

n=2 dropped out

n=1RIP

n=1 dropped out at Follow up invite due to ill health
n=1 unable to reach on phone at Follow up invite

l

l

Returned questionnaires n=76

Lost to follow-up:
n=5- questionnaire not returned

Nutrition and Physical Activity Study flow chart- baseline and follow up
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Characteristic

Mean (SD); Median (lower quartile, upper quartile); N(%)

Control Intervention

All (n=79) | Men (n=43) | Women (n=36) | All (n=76) Men (n=39) | Women (n=37
Age (years) 83.4(81.7, | 83.6(81.7, 83.3(81.7,85.5) | 82.8(81.3, | 82.3(81.3, 84.2 (81.2, 86.

86.0) 86.3) 85.0) 84.7)
Height (cm) 164.8 (8.8) | 171.0(5.0) 157.3 (6.1) 164.7 (9.7) | 171.6 (6.5) 157.2 (6.4)
Weight (kg) 74.3 (14.3) | 81.8(10.3) 65.4 (13.3) 73.8(12.7) | 80.0(10.3) 67.6 (11.9)
BMI (kg/m?) 27.3(4.2) 28.0(3.7) 26.3 (4.7) 27.1(3.9) 26.9 (3.0) 27.2 (4.6)
Ever smoked 32 (41.0%) | 21 (48.8%) 11 (31.4%) 25(32.9%) | 15 (38.5%) 10 (27.0%)
Alcohol (units per 1.6 (0.0, 1.7(0.1,9.1) | 0.8(0.0,5.5) 3.3(0.2, 4.5(0.6,8.6) | 1.8(0.0,7.0)
week) 6.6) 8.4)

Social class (manual)

45 (58.4%)

24 (58.5%)

21 (58.3%)

38 (52.8%)

20 (57.1%)

18 (48.6%)

Live alone 26 (32.9%) | 8 (18.6%) 18 (50.0%) 25(32.9%) | 12 (30.8%) 13 (35.1%)
Grip strength (kg) 27.6 (8.7) 33.4(6.6) 21.0(5.4) 27.0(9.7) 34.1(7.5) 19.9 (5.4)
Gait speed (m/s) 0.61(0.18) | 0.62(0.18) 0.61 (0.17) 0.65(0.19) | 0.70(0.19) 0.60 (0.18)
EuroQol 18 (23.1%) | 9(21.4%) 9 (25.0%) 19 (25.0%) | 8 (20.5%) 11 (29.7%)
anxiety/depression
Number of 4.0 (2.0, 5.0(2.0,8.0) | 4.0(2.5,6.0) 5.0 (3.0, 5.0(3.0,7.0) | 5.0(4.0,7.0)
medications 7.0) 7.0)
Number of 2.0 (1.0, 2.0(1.0,2.0) | 1.5(1.0,3.0) 2.0 (1.5, 2.0(2.0,3.0) | 2.0(1.0,3.0)
comorbidities® 2.0) 3.0)
LAPAQ score 133.6 104.3 (60.0, 152.1 (107.5, 123.2 111.4 (73.6, 152.1 (96.8,
(66.4, 150.0) 228.4) (79.6, 171.8) 187.1)
188.6) 181.1)
Shortened LAPAQ 30.0 (15.0, | 30.0(10.0, 32.1(18.6,70.0) | 30.0(14.6, | 30.0(15.0, 30.0 (14.3, 60.
score 60.0) 60.0) 60.0) 60.0)
Prudent diet score 0.0(1.6) -0.4 (1.3) 0.5(1.7) 0.1(1.3) 0.0(1.3) 0.2 (1.3)
Townsend disability | 4.0 (2.0, 4.0(3.0,7.0) | 4.0(2.0,6.0) 3.0 (1.0, 2.0(0.0,4.0) | 5.0(3.0,7.0)
score® 6.0) 6.0)
SF-36 physical 80.0 (50.0, | 70.0(50.0, | 80.0(50.0,90.0) | 75.0(57.5, | 90.0(70.0, | 65.0(50.0, 85.
function score® 90.0) 90.0) 95.0) 95.0)
General self-efficacy | 15.0 (14.0, | 15.0(14.0, | 15.0(14.0,16.0) | 15.0 (14.0, | 15.0 (14.0, | 15.0(14.0, 15.
score 16.0) 16.0) 15.0) 15.0)
LSNS-6 score 17.4 (5.9) 17.3 (6.1) 17.6 (5.7) 17.0(5.4) 16.9 (5.4) 17.1 (5.5)

LAPAQ: Longitudinal Aging Study Amsterdam Physical Activity Questionnaire; shortened version only included walking
cycling and sports domains

EuroQol anxiety/depression: moderate or extremely anxious/depressed; SF-36: Short Form 36 Health Survey
Questionnaire: LSNS-6: Lubben Social Network Scale; SD: Standard deviation

men and women

2 Statistically significant difference (p < 0.05) between control and intervention groups among the combined sample o

bStatistically significant difference (p < 0.05) between control and intervention groups among men

¢ Statistically significant difference (p < 0.05) between control and intervention groups among women

Table 13
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5.3.2.1 Physical activity outcome
Measure Men Women Gender-adjusted
Control | Intervention | Control | Intervention | difference (95% Cl) in
annual change between
control and intervention
Original LAPAQ (n=26) | (n=28) (n=20) (n=19) -36.0 (-82.5,10.6), p=0.13
Baseline 117.6 | 131.8(90.0) | 157.3 166.3 (85.4)
(87.4) (84.3)
Follow-up 143.4 | 147.1(91.8) | 211.9 150.0 (85.3)
(156.6) (137.4)
Annual change (+ve: 26.2 14.9 (115.5) | 52.1 -18.0 (94.1)
improvement) (112.8) (123.6)
Imputed LAPAQ (all (n=29) | (n=30) (n=22) (n=21) -19.8 (-67.1,27.5), p=0.41
missing for an activity
treated as no activity)
Baseline 126.6 | 127.8(88.8) | 159.8 | 173.7(88.4)
(104.4) (80.7)
Follow-up 136.9 143.9 (93.1) | 205.7 166.7
(149.4) (132.8) | (113.5)
Annual change (+ve: 12.5 15.8 (112.5) | 43.8 -7.7 (126.0)
improvement) (123.1) (120.9)
Shortened LAPAQ (n=33) (n=36) (n=27) (n=27) 3.4 (-15.4,22.1), p=0.72
(walking, cycling,
sports)
Baseline 41.3 50.0 (62.8) | 40.9 32.4(27.8)
(45.4) (34.1)
Follow-up 32.7 49.6 (54.1) | 30.0 21.2 (24.8)
(49.2) (42.1)
Annual change (+ve: -6.6 0.1(71.9) -9.8 -10.8 (28.5)
improvement) (46.5) (47.1)
Imputed shortened (n=35) | (n=36) (n=30) (n=30) 3.7 (-14.2,21.6), p=0.68
LAPAQ (walking,
cycling, sports)(all
missings for an activity
treated as no activity)
Baseline 41.0 50.0 (62.8) | 44.3 34.0 (27.5)
(44.6) (34.3)
Follow-up 30.9 49.6 (54.1) 30.6 19.6 (24.1)
(48.4) (43.2)
Annual change (+ve: -8.2 0.1(71.9) -11.9 -13.7 (29.5)
improvement) (46.1) (46.9)
Table 14  Annual changes for self -reported PA outcome and regressions for differences

between control and intervention groups (combined) adjusted for gender

differences.
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Measure Men Women Gender-adjusted
Control | Intervention Control | Intervention | difference (95% Cli) in
annual change between
control and intervention
Prudent diet score (n=19) (n=16) (n=13) (n=15) 0.4(-0.1,1.0), p=0.13
Baseline -0.49 -0.05 (1.33) 1.23 -0.05 (1.20)
(1.46) (1.72)
Follow-up -0.21 0.58 (1.62) 0.82 0.10 (1.03)
(1.22) (1.42)
Annual change (+ve: 0.27 0.62 (1.46) -0.37 0.15 (0.62)
improvement) (1.24) (0.87)
Townsend disability (n=32) (n=30) (n=25) (n=30) -0.5 (-1.1,0.2), p=0.20
Baseline 3.6 2.8(3.2) 4.1 4.5(2.9)
(2.6) (2.6)
Follow-up 4.5 2.7 (2.8) 4.8 5.2(3.7)
(3.3) (3.3)
Annual change (+ve: 0.8 -0.1(1.9) 0.6 0.6 (2.2)
worsening) (1.7) (1.8)
SF-36 physical function (n=41) (n=37) (n=34) (n=35) 4.5 (-0.4,9.4), p=0.07
Baseline 67.7 78.6 (25.9) 70.6 67.7 (21.1)
(24.1) (26.0)
Follow-up 54.1 73.1(23.6) 61.7 60.7 (25.0)
(27.4) (25.4)
Annual change (+ve: -12.4 -5.5(16.4) -8.3 -6.6 (12.0)
improvement) (18.0) (11.8)
General self-efficacy (n=37) (n=34) (n=30) (n=30) 0.5(-0.2,1.2), p=0.18
score
Baseline 15.1 14.6 (1.7) 15.1 14.9 (2.0)
(2.0) (2.2)
Follow-up 14.8 14.8 (2.2) 14.1 14.3 (2.2)
(2.2) (2.6)
Annual change (+ve: -0.3 0.2 (1.4) -1.0 -0.6 (2.3)
improvement) (2.4) (2.2)
Lubben Social Network (n=34) (n=31) (n=28) (n=30) -0.1(-1.8,1.6), p=0.93
score
Baseline 17.5 17.6 (5.0) 17.9 17.5(5.3)
(6.1) (5.3)
Follow-up 17.3 17.1 (6.0) 17.6 17.4 (5.6)
(6.1) (5.0)
Annual change (+ve: -0.1 -0.5 (5.0) -0.3 0.0(3.8)
improvement) (5.6) (4.2)
Table 15 Annual changes for self -reported outcomes and regressions for differences between

control and intervention groups (combined) adjusted for gender differences

Table 14 and Table 15 show the annual change of self-reported outcomes as collected from the

questionnaires. In the last column of the table, it shows regression coefficients comparing the

control group to intervention group with adjustments for gender differences. Positive estimates

of regression coefficients reflect either greater longitudinal increases or reduced declines for the

outcome in the intervention group compared to the control group; negative estimates reflect

reduced increases or greater declines for the outcome in the intervention group. The regression

coefficients for each of the variables did not reach statistical significance. However, for SF36-
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Physical Function, the intervention group had a slower decline compared with the control group
that was close to reaching statistical significance, 4.5 (-0.4,9.4), p=0.07. The annual changes for
original LAPAQ score and the shortened LAPAQ score differed. Using the original LAPAQ score,
there was a decrease for intervention women, whereas for control women and all men the annual
changes were positive. This pattern was also seen in imputed (to navigate the missing data)

original LAPAQ score.
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Outcomes Men Women Obs ¢
Estimate (95% Cl) P-value Estimate (95% Cl) P-value

LAPAQ? -11.2 (-73.7,51.2) 0.719 -70.2 (-141.7, 1.4) 0.054 93

LAPAQ (missing imputed) 3.2 (-58.2, 64.7) 0.917 -51.5(-127.5, 24.6) 0.179 102

Shortened LAPAQ 6.7 (-22.7, 36.1) 0.649 -1.0(-22.2, 20.3) 0.928 123

Shortened LAPAQ (missing imputed) | 8.3 (-20.4, 37.0) 0.566 -1.7 (-22.0, 18.5) 0.865 131

Prudent diet score 0.4 (-0.6, 1.3) 0.445 0.5(-0.1, 1.1) 0.075 63

Townsend disability score -0.9 (-1.8,0.0) 0.048 0.1(-1.0,1.2) 0.893 117

SF-36 physical function score® 6.9 (-0.9, 14.7) 0.081 1.7 (-4.0, 7.4) 0.549 147

General self-efficacy score 0.5(-0.4, 1.5) 0.27 0.5(-0.7, 1.6) 0.418 131

LSNS-6 score® -0.4 (-3.0, 2.3) 0.774 0.3(-1.8,2.4) 0.797 123

LAPAQ?: Longitudinal Aging Study Amsterdam Physical Activity Questionnaire; shortened version only included

walking, cycling and sports domains

SF-36°: Short Form 36 Health Survey Questionnaire

LSNS-6°: Lubben Social Network Scale

Obs % Number of non-missing values

Table 16 Differences in annual changes in outcomes in men and women from baseline to

follow-up between trial arms

In Table 16, the analysis comprises a comparison between control and intervention arms in men
and then in women using gender-specific t-tests. For both men and women using the original
LAPAQ score, and the shortened LAPAQ scores there was no significant finding. Townsend
disability score showed a decrease in the intervention men group compared to the control group
(p=0.048), a decrease in Townsend disability score indicates improvement in their self-assessment

of physical function.

5.4 Process Evaluation of the Intervention

The process evaluation of intervention took place in November 2021-Feburary 2022 and was
carried out by two MRC LEC research nurses JH and KM. This ensured neutral objective
assessment of the intervention that took place. Process evaluation is a well-established practice
that is used to assess various aspects of an intervention that traditional outcome measures such
as efficacy will not be able to assess. The Medical Research Council has published guidelines to
help with standardising how process evaluation can be carried out (225). Process evaluation

focuses on the following key elements:

1. Context- consideration of the setting or environment that can affect the intervention
implementation or mechanism or the study population. Also, it considers the effect that

the surrounding could exert on the causal mechanism which then affect the outcome.
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2.

Implementation: how was the intervention delivered? How was the training of the
intervention delivered? Measurement of what was delivered including fidelity, dose, any

adaptations, and what was the reach of the intervention?

Mechanisms of impact: considers participants’ responses to the intervention, any factors
that mediate or impeded on the impact of the intervention, and any unexpected

pathways?

And lastly is the outcome section, which all three above mentioned points would feed into.

Below describes the pragmatic guidelines and directions that were formulated to aid the research

nurses through this process. The aims of process evaluation were to use a selected sample of

participants from the NAPA study to assess:

the implementation of the intervention: exploring how was the intervention delivered,
how was the training delivered and what was delivered such as fidelity, dose, and

adaptations.

the mechanisms of impact of the intervention: this considers participants’ responses and
interactions with the interventions, barriers and mediators to the intervention, and any
unexpected pathways.

context that may be relevant to the implementation and mechanism of impact on the

intervention.

It was agreed within the NAPA research team that ten participants from the intervention group

were to be selected for process evaluation using the following criteria:

1.

3.

Must have completed the full intervention, i.e., have both case reports and recordings for

the 5 time points (baseline home visit, 1, 3, 6, and 9-month follow-up telephone calls).

Selection process will be randomised (with the help of a statistician), but all participants
must have had their 3-month follow-up call after the announcement of first lockdown
(23" March 2020). The rationale was that the home visits spanned from Nov 2019-March
2020, therefore there is a spread of when the 3-month follow-up would have taken place
(some would have had it pre-lockdown and others would have had it post-lockdown). This

criterion ensures consistency and removes one possible confounding factor.

Aim for equal number of men and women, and reasonable spread between JZ and IB’s

interviews (a small % of JZ's participants had their 1-month and 3-month follow-up
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telephone calls done by IB during April-May, as JZ was recalled to clinical practice due to

COVID-19).

Whilst listening to the recording of each interaction the research nurse had 3 coding documents

to fill out:

1. Follow up Phone call- Competency Coding Tool, Appendix H coded to 2 out of the 4
competencies, which were “asked open discovery questions” and “more time spent
listening than giving information”. The research team decided not to code to “reflected on
own practice” and “supported SMARTER goal setting” because the nature of the baseline
conversations and telephone calls did not lend themselves for the researcher to perform
any reflective practice. The use of the SMARTER goal setting was modified for this cohort,

which will be discussed in detail in the Implementation section.

2. Process Evaluation of Healthy Conversation Skills Intervention in NAPA study checklist,

Appendix |, contains tick boxes for activities and topics including:
= PA: gardening, walking, household chores, leisure activities, classes, other
= Diet
= Mental health: mood, depression, anxiety

Also, participants were assessed to see if there were signs of resistance to the
intervention and statements of resistance could include: “don’t talk to me about...”,
“don’t remind me...”, “l think I am fine...”, “My daughter is looking out for me on that....so
I’'m okay”. Focus on any changes made by the participant because of the intervention was

n u

also noted. Indicator words or phrases of change could include: “change(d)”, “more”,
“less”, “improved”, “better”, “now”, “before” and the research nurses were encouraged
to look at case report to compare levels of PA at the different time points. Lastly special
attention was paid to the context of the whole intervention, and in particular the impact
of COVID-19 on the participant’s ability to socialise, access to services or shops or to

perform PA. Indicator words or phrases could include the of inability to attend usual social

activities, do their own shopping, or venture out, e.g., into town centre or go for walks

3. SPRING Case Report coding frame v1.3 — adapted for NAPA, Appendix J, specifically
assesses how well was the participant being supported in terms of using the SMARTER
goal setting approach. In the NAPA study, the SMARTER goal aspect of Healthy
Conversation Skills was modified during the early phase of the baseline NAPA data

collection. This was due to after the use of the terms “goal” and “goal setting” were not
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well received by some of the earlier participants, and both visiting researchers felt these
terms were not appropriate for this age group, and can cause unnecessary negative
reaction from the participants. Therefore, these terms were not used but the ethos of the

SMARTER goals were utilised to the best of the researchers’ abilities.

5.4.1 Baseline quantitative characteristics of the participants

The ten randomly selected participants for process evaluation were equally distributed between
the two researchers, i.e.: five from JZ's group and five from IB’s group. Table 17 shows the
baseline characteristics of these participants. Statistical significance testing was not conducted as
the sample number is small, n=10. Therefore, any similarity or differences noted is more of
guidance and may be helpful in the context of Process Evaluation to explain why some

participants may have behaved or responded in a certain way.

There was an equal split between men and women and reasonably similar median ages between
the two genders, 82.3 years (IQR: 81.3, 82.3) for men and 83.1 years (81.9, 84.4) for women. The
differences between height, weight and BMI were to be expected as the participants were
grouped by their gender and these characteristics are known to have gender differences. There
were similar proportion of smokers versus non-smokers and those living alone and not alone in
both men and women. The median alcohol consumed (units per week) for men is 8.4 (4.2, 14.5),
and 7.0 (0, 9) for women. Men were more active than women with a mean activity time of 183.6
(82.1) mins/ day whereas women in this group had a mean of 159.9 (15.9) mins/day based on the
LAPAQ questionnaire. Interestingly there was a difference for the Lubben social network scale
(LSNS-6) score, with the men scoring higher on an average of 20.4 (3.2) compared with a lower

mean for the women 12.8 (6.5).
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Baseline characteristic

Mean (SD); median (lower quartile,
upper quartile); or N(%)

Male (n=5) Female (n=5)
Sex (female) 5 (50%) 5 (50%)
Age (years) 82.3(81.3,82.3) 83.1(81.9, 84.4)
Height (cm) 171.2 (4.8) 159.4 (8.7)
Weight (kg) 80.5(7.3) 63.9 (16.4)
BMI (kg/m?) 27.5(3.1) 24.9 (4.6)
Smoking status
Never 3(60%) 4 (80%)
Ex 2 (40%) 1(20%)
Current 0 (0%) 0 (0%)
Living status
Not living alone 4 (80%) 3 (60%)
Living alone 1(20%) 2 (40%)
Alcohol consumption (units per week) 8.4 (4.2, 14.5) 7.0(0,9)
LAPAQ physical activity (min/day) 183.6 (82.1) 159.9 (15.9)
Prudent diet score 0.7 (1.3) 1.1(1.1)
Lubben social network scale (LSNS-6)  20.4 (3.2) 12.8(6.5)
Number of comorbidities
0 0 (0%) 0 (0%)
1 0 (0%) 1(20%)
2 5 (100%) 3 (60%)
3 or more 0 (0%) 1(20%)
Number of medications taken
0-2 0 (0%) 1(20%)
3-5 5 (100%) 2 (40%)
6-8 0 (0%) 2 (40%)
Table 17 Baseline characteristic of the 10 participants for Process Evaluation

5.4.2 Findings

From the works undertaken by the research nurses the results from process evaluation will be

discussed under the following three headings as per the MRC guidelines (225): 1) Implementation,

2) Context, 3) Mechanisms of impact

5.4.2.1 Implementation

In the study, the intervention was carried out by two researchers who had received Healthy

Conversation Skills training from a Making Every Contact Count (MECC) course delivered by the

Wessex team. This consisted of a one-hour e-Learning module viewed prior to the two-half day

face to face interactive training sessions. Within the sessions there were opportunities to role play
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the use of Healthy Conversation Skills and explore how SMARTER goal setting could be utilised in
a real-life conversation. After each session, the researchers were asked to reflect on how they

could practise Healthy Conversation Skills.

At the start of the study, the two researchers discussed at length how Healthy Conversation Skills
can be applied to the older adults in the HCS. These older adults are in their seventies and
eighties, and therefore older compared to previous cohorts that Healthy Conversation Skills has
been trialled on. Thus, there were likely to be characteristics that were unique to this age group
that may result in modification of implementation of Healthy Conversation Skills. One

IH

modification made early on was the avoidance of using the terms “goal” and “goal setting”. These
terms were not well received in the first few home visits, and both researchers felt the negative
responses from the participants independently. Hence a decision was made early on to avoid the
use of these terms, and a more relaxed and flexible approach was adopted, as described in

Intervention.

The use of open discovery questions and active listening were helpful attributes from Healthy
Conversation Skills to gauge the receptiveness of the participant to a conversation about making
healthier lifestyle choices. This can often lead to encouraging conversations about what and how
they can improve certain aspects of their lifestyle. The flexible approach to the use of SMARTER
goal setting adopted after first few home visits meant not all seven domains would be necessarily
addressed in each of the conversations, and which domains were addressed was situation
dependent. The researcher would base on the flow of the conversation and the responses from
the participant to gauge how many domains of the SMARTER goal setting could be clearly
established. Regular interim meetings between the two field researchers took place throughout
the time period that home visits took place to ensure the delivery of Healthy Conversation Skills
remained consistent. We discussed issues that may have occurred during recent home visits, and
whether further adaptations were needed. The flexible adaptation of SMARTER goal setting was
appropriate and user friendly to this group of older adults, as it allowed the participants to be as
involved with the goal setting aspect as much as they wanted. However, using this approach,
there is the possibility not all participants were made to feel that they were being driven to make
healthier lifestyle changes or that they were part of an intervention, therefore may not have
applied themselves. However, there were participants that were aware some form of intervention
was occurring during these conversations, one participant said “Am | being a disappointment to

you” in one of the telephone follow up calls.

There were signs of resistance from the participants, and this may have affected the efficacy of

the Healthy Conversation Skills. Common comments from this group to show signs of resistance
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with regards to the concept of PA or diet or the idea of making changes included: “Don’t talk to

” u ”n

me about...” “...I'm fine” “....I'm okay”. On listening to the recordings of the conversations it was
felt there were times when the researchers were perhaps too gentle and did not want to ‘rock the
boat’. This was not unique to this cohort, as the staff from the Sure Start Children Centre also
expressed similar notions with regards what were the barriers to using Healthy Conversation Skills

(143).

The researchers were assessed for their competency on the use of open discovery questions,
active listening (i.e.: listening more than giving advice or information), Appendix H, and the use of
SMARTER goal setting against a standard competency framework, Appendix J, based on the audio
recordings from all five timepoints, for all ten participants. For one participant there was no
recording at 9 months as permission was not given, and another participant’s 1 month recording,
the assessors were unable to hear the participant clearly, therefore the section on use of

SMARTER goal setting was not assessed.
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Timepoint/ No. of calls Asking Open | Active Supporting Mean HCS

Researcher made Discovery Listening® SMARTER score®
Questions? goal setting®

Baseline

1 5 4 3.8 1.6 9.4

2 5 3 3.8 1.3 8.1

1-month FU

1 5 3.6 4 14 9

2 5 3.6 3.8 1.4 8.8

3-month FU

1 5 3.6 3.8 1.5 8.9

2 5 2.8 3.6 1.3 7.7

6-month FU

1 5 3.2 3.8 14 8.4

2 5 2.8 3 14 7.2

9-month FU

1 5 3.2 3.6 14 8.2

2 5 2 2.5 1.2 5.7

Total

1 25 3.5 3.8 14 8.7

2 25 2.9 3.4 1.3 7.6

2 Scale 0 —4: 0 = no competency; 4 = high competency.

®This was assessed using an adapted coding rubric: scale 0 — 2, where 0 = no competency; 2 = high

competency.

‘Mean HCS score out of 10

Table 18 Mean competency scores for three Healthy Conversation Skills for each researcher at

each timepoint. (researcher 1: IB; researcher 2: JZ)

The scores in Table 18 show that overall Healthy Conversation Skills was delivered at a reasonably
high standard with mean scores of 8.7 and 7.6 out of 10. This overall score is a composite of the
mean scores for three sections: asking open discovery questions (max score is 4), active listening

(max score is 4), and supporting SMARTER goals (max score is 2).

Healthy Conversation Skills was delivered at five timepoints throughout the 1-year interval, and
this was decided after consultations with the health psychologist who developed the training. The
frequency of the contact points was a delicate balance between the likelihood of achieving
efficacy, participant burden and replicability of the intervention in real life practice. Having 5

contact points throughout the 1-year interval would not be too burdensome and could be
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replicated by medical professionals because if an older adult individual has chronic health
conditions, they are likely to consult with their General Practitioner regularly throughout a year.
Therefore, for this cohort of older adult, many of them will be used to having interactions with

medical professionals regularly and may not view these interactions as burdensome.

5.4.2.2 Context

The intervention in the NAPA study is a participant- led behavioural intervention, therefore
context is an important aspect to examine and discuss as humans are heavily influenced by their
environment and surroundings. First to be discussed is the advent of COVID-19 and its subsequent
effect. The news of a new virus reached mainstream media in January 2020. This initially did not
affect the study as at that point the virus was contained within the Asia continent, therefore the
home visits continued unaffected. However, as the situation evolved quickly, by February 2020,
the virus has reached the UK, and at the home visits it became a talking point. In line with the
government guidelines, the participants in the study all fell in the vulnerable category given their
age and the high chance of having chronic health conditions. Soon it became evident the home
visits had to be halted, and an alternative solution had to be sought. Therefore, the final eleven
participants’ home visits were changed to telephone interviews, in which two participants
dropped out at this stage. This did not affect the ten randomly selected NAPA participants for
process evaluation, as they all received home visits. However, it is worth mentioning here as this
meant a small number of participants had their initial healthy conversations via the telephone
instead of a face-to-face delivery. Whilst this fortunately only affected a small proportion of the
participants, the loss of ability to read these participants’ facial expressions, postures and auras

may have likely impacted on how the conversations were delivered.

The restriction issued by the government due to this new virus was unprecedented. On 23™
March 2020, the Prime Minister announced the first national lockdown, and for people to stay at

home unless for specific reasons as listed below:

1) “shopping for basic necessities, as infrequently as possible

2) one form of exercise a day - for example a run, walk, or cycle - alone or with members of
your household

3) any medical need, to provide care or to help a vulnerable person; and

4) travelling to and from work, but only where this is absolutely necessary and cannot be

done from home.”(226)

The aim of the NAPA intervention was to encourage the participants to be as active as they

wished to be. However, the mandated restrictions would have clearly impacted on the lifestyle of
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the participants such as not being able to partake in their usual PA, and to be limited to one form
of PA per day. Also, the message given out to the general public at the time was those in the
vulnerable group should be shielding, which meant they were advised not to venture out of their
house unless it was absolutely necessary such as seeking medical help. From the conversations
with the participants in the intervention group, many stopped doing their usual food shop, and
during the height of the lockdown stopped going outside of their houses and restricted
themselves to their homes and gardens only. This will likely impact negatively on the amount of
PA performed per day and may have accelerated age-related musculoskeletal decline due to
reduced use. During the summer months, when the nation was not in complete lockdown, and PA
was encouraged for all to partake in by the government, there were unintended negative impacts
on some of these older adults. One participant was wary of going out for walks as the paths
around her home felt “too narrow” therefore she did not feel she could safely socially distance
from others. Another participant found the footpaths outside of her home being more popular
than usual (perhaps due to many were working from home) which acted as a deterrent for her to

go out for her usual walks.

Likely there will be long lasting impact on some of these older adults’ daily behaviours beyond the
time of the lockdowns. For instance, from the intervention telephone calls, some participants
were keen to be allowed to do their usual routine and resume their usual social interactions and
found the subsequent lockdowns to be restrictive and frustrating. However, there were
participants that remained reluctant to resume their previous routines and have found new
adaptations and expressed they were likely to continue to do so for the foreseeable future. One

participant openly said, “I'm getting old and lazy now- especially with this blinking virus about...”.

The inability for some of the social clubs or organisations to be restarted after the lockdown could
also be a stumbling block. Some of these clubs or organisations were run by older adults and have
a small number of members, therefore there is the possibility with the forced hiatus there may
not be the drive or people to restart the clubs or organisations. This will likely affect the quality of
life of these older adults, as often these clubs and organisations are the main source of social
interactions outside of their usual family and close friends’ support network. In some of the
participants’ cases this is the only source of regular social interactions for them, as their family live

far away, and most of their friends have passed away.

5.4.2.3 Mechanisms of Impact

Healthy Conversation Skills is a flexible approach that requires both engagement from the
participants and the ability of the practitioner to deliver the conversation in an effective manner.

The use of open discover question approach was well tolerated by the participants. How they
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respond to these questions would have been affected by the participants’ readiness to change,
which was assessed by observing if there were signs of resistance as described in Implementation
and Appendix |. Once a participant is at the stage of wanting to make changes, from listening to
the conversations, it seems there is supportive evidence that having the healthy conversation had
helped some to be more proactive with regards to their PA levels. These participants were more
likely to make plans or express what they were currently doing in follow up phone calls compared

with the baseline conversations:

Participant “There’s always something to do out there...(about her garden)...I do go out as

much as | can.”
Participant “... Istill go for a walk every day...”

Participant “I’'ve tried to organise another walk for later this month (a member of local
walking group)...a lot of people are still very reticent to go out...I’'m quite amazed that a

lot of people are still isolating themselves.”

At the beginning of the NAPA study, the researchers made a modification with regards to the
language used on the matter of SMARTER goals and goal setting. The term “goal’ was actively not
used during these healthy conversations. Instead, questions such as “how do you feel about your
activities or lifestyle?” were used, and this could be followed up with “Any changes you would
want to make?” or “Anything that you are concerned about?”- often these questions can elicit
some of the participant’s concerns, which represented the goal as described by SMARTER. The
use of following questions: “how do you think you may address...(the concern)” or “how would
you go about sorting ...(the concern)” would then start the process of establishing a plan to
achieve their concern. This would represent the SMARTER goal setting which included specific,
measurable, achievable, realistic, timed, evaluate, and review. In those participants that were not
as responsive to Healthy Conversation Skills, not all aspects of the SMARTER goal domains were
established. Therefore, this modification may have altered the underlying mechanism of Healthy
Conversation Skills, by diluting the essences of Healthy Conversation Skills with the more flexible
approach. However, the contextual influence is very important, and here with the older adult
population a tailored approach was appropriate. The high percentage of engagement rate, 95%,

suggested a tailored approach was reasonable and acceptable to these older adults.

The intervention was primarily delivered via telephone, with the first contact being a home visit
(for majority of the NAPA participants). The high engagement rate in the intervention group is
indicative of acceptability of the intervention to this group of older adults. From the recordings it

seems the subsequent four telephone follow up calls were well received regardless how receptive
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the participant was to the actual intervention. With the unpredicted event of the pandemic,
remote access has proven to be a useful and acceptable route in this group of older adults to deal

with unexpected changes.

One of the overall findings felt by the research nurses after listened to the audio recordings was
there were occasions when the researchers could have been more assertive with their
conversations therefore may have impacted on the efficacy of the intervention. The assessors
have speculated that the researchers may "not have wanted to rock the boat’ hence the “softer’
approach. On this matter, face to face conversations may resolve or at least reduce the likelihood
of this from happening, as there will be additional feedback from the participant that a telephone
call could not provide such as facial expression, and body language. This extra information may
have helped the researcher to assess how receptive the participant was to the healthy

conversation.

5.4.3 Additional findings from listening to audio tapes

There were important findings noted after listening to the audio recordings of the healthy
conversations. Similar to the themes described in Chapter 4, the following themes were found to
be influential on the impact of the intervention: psychological, social aspect, PA environment,
medical or physical health changes, and bereavement or ill health of partner. These factors will be

discussed in the section below.

5.5 Discussion

In this pilot study, we have demonstrated it is feasible to deliver a telephone-based intervention
in community dwelling older adults aged 79-89 years. The study was not powered to show
efficacy in improvement in PA, but importantly it demonstrated the feasibility of having healthy
conversations with those in their eighties and nineties. In our study we did find that the use of
Healthy Conversation Skills decreased Townsend disability score in men. The lower the Townsend

disability score the lower the degree of disability.

To the best of the author’s knowledge the use of Healthy Conversation Skills in older adults has
not been previously published, and this is particularly novel as the cohort are in the late end of
the age spectrum of older adults. A high percentage, 95%, of the intervention group fully
completed the intervention (all the scheduled phone calls). It is encouraging to observe a low
drop-out rate, as often in PA intervention studies involving older adults, the drop-out rate can be
high especially if many participants in the cohort are frail (133, 137). Here with the high retention

rate throughout each stage of the study it shows the possibility of the intervention being
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acceptable to this group of older adults. The frequency and length of follow up calls have been set
as such because of its potential utility in a clinical setting. The higher frequency of the follow up
calls would likely increase the probability of the behavioural changes however in a clinical setting
such as community service or secondary care e.g.: frailty service, a higher frequency would render

it too labour intensive therefore less likely to be adapted.

Healthy Conversation Skills have been trialled in younger population cohorts including children
(227), pregnant women (228, 229), and parents of children (144). In a cohort of seventy pregnant
women, in Canada, half were randomised into the intervention that received Healthy
Conversation Skills and the remainder in the active control group, this study also recruited a
further n=55 women to be in their passive control group (228). They found the diet score between
baseline and follow up visit improved for those in the intervention group compared with control
group, and at 34 weeks of gestation those in the control group self-reported being less active than
those in the intervention group. The efficacy in the use of Healthy Conversation Skills in improving
diet and PA were trialled on parents (women only) of children attended Sure Start Children's
Centres in the South of England (144). Whilst this study did not show an increase in PA levels or
diet improvement, however the women in this study found they felt more empowered in making
healthier food choices. Lastly, Healthy Conversation Skills is also currently being investigated in
Southampton Pregnancy Intervention for the Next Generation (SPRING) trial (ISRCTN07227232)
(229).

Direct comparison between these three studies and the NAPA study would not be appropriate as
they vary vastly. The lifecourse stage for the Canadian study and SPRING both involved pregnant
women and the Sure Start Children’s Centres study involved parents of the children, whereas
NAPA involved older adults in their eighties. The drivers for these cohorts to choose healthy
lifestyle choices will likely to be very different. For the mothers of the children the ability to
choose healthy lifestyle choice resolve around the lack of control they felt about making these
choices, and self-regulatory approaches including goal setting were an effective and welcomed
way of maintaining and supporting behavioural changes (144). By contrast in older adults the
driving force and impeding factors can be largely grouped into psychological, social aspect, PA

environment, medical or physical health changes, and bereavement or ill health of partner.

It was noted those with positive mind sets had more active baseline routines compared to those
less positively minded. This is in line with current literature on factors influencing older adults’ PA
levels (203, 205). However, it can be argued that it would be easier for a person to return to a
familiar routine rather than making changes. From listening to the audio recordings of the ten

NAPA participants, those with more active routines at baseline were more likely to keep active
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compared to those who did not. This leads to the thought that perhaps in this age group, the
ability to maintain the current level of PA should be seen as equal to an increase in PA level in a
younger cohort with a similar intervention. With ageing, there is the physiological natural ageing
of the bodily systems, and musculoskeletal system being one of them. Therefore, given this
backdrop, the ability to maintain and slow down the decline of musculoskeletal system should be

seen positively.

The benefits of WBPA and exercise affecting balance and strength are still relatively new concepts
compared with other well-known public health messaging such as smoking causes cancer or
having five portions of fruit and vegetables per day. WBPA was added in the 2019 update of the
UK PA guidelines (24), and therefore this knowledge is unlikely to have filtered to the general
population. From the recordings it was evident there was the need to educate some of the older
adults about the benefits of continuing these exercises or their usual PA to prevent them from
further falls or slow down the rate of decline of their musculoskeletal system. However, another
barrier related to this, is the fear of falling whilst doing general PA or exercises when they have
had a recent fall (216). Hence there is the need for falls prevention education for the general

older adult population ideally prior to falling.

There are established falls prevention programmes for older adults that have experienced a fall
(217, 230), however these interventions may be too late, as the seed of fear has already been
stowed with the initial fall. A prevention programme or talks to community dwelling older adults
that have not had the initial fall may be a better time to target to educate on the benefits of
ongoing WBPA and balance and strength exercises as ways of preventing falls. This approach

echoes the ethos of Healthy Ageing (13).

The NAPA study was carried out in the community with a baseline home visit and subsequent
follow up calls, unlike previous studies involving Healthy Conversation Skills, which have been
primarily in clinical settings or a children’s centre (144, 228, 229). The process of going to a place
e.g., hospital, children centre, for a face-to-face meeting may trigger a more cemented thought
process with regards to the content discussed at these healthy conversations, especially if the
setting is medical. By contrast the NAPA study took place in the comforts of the participants’
homes and was then followed by subsequent telephone calls. Therefore, the NAPA setting, being
one’s home, was more casual and familiar to the participants. This may have resulted in the
participants not taking the content of the conversations as seriously compared to it being

delivered in a more formal setting.

Past behavioural approaches in promoting PA in older adults have been heterogenous however

most would involve participant-centred approaches using an established behavioural change
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model (131). The use of social cognitive theory and particularly utilising self-efficacy element has
been a popular approach (231). Previous pure behavioural interventions can often involve
elements including patient-determined goals, self-discovery and accountability (131). The NAPA
study utilised a behavioural approach that focused on the empowerment of self-efficacy, and self-
directed goal setting. Both goal setting and increasing self-efficacy have been found previously to
increase PA behaviours (231). A distinct advantage of Healthy Conversation Skills compared with
previous behavioural approaches is its ability being versatile. It is easily accessible and can be
taught to a wide range of professionals (145, 232). In our study both researchers were newly
introduced to and trained to use Healthy Conversation Skills and found the learning process

approachable and felt confident in delivering healthy conversations after the training sessions.

The impact of COVID-19 on the intervention has been to a certain extent discussed in the Context

section of process evaluation. This will be further addressed in Chapter 6.

5.5.1 Discussion on additional findings from process evaluation

From process evaluation, there were additional observations noted after listening to the
recordings of the ten participants. Firstly, the wide range of psychological mind sets was evident.
Those of positive mind set seem to focus on keeping going and findings ways of how to overcome
the barriers they face. Others seem to settle on the fact that they are ageing therefore it is
inevitable to find things difficult and slowing down is an acceptable ageing phenomenon. The use
of Healthy Conversation Skills on those with ageing on their mind set was feasible as the use of
open discovery questions was a gentle way of probing the idea of increasing their ability to do
things. However, the success of this was dependent on how receptive the participant was to this
idea at the time. There were cases where the participants appeared resistant to the idea initially
however at later contact points seemed to be more open to the idea of being more active. There
were also participants that have switched from being receptive to being less so, cited ageing,
tiredness, and pain as common reasons. Then there were those who remained either resistant or
not receptive throughout the entire intervention. Of course, there were participants that were
receptive at all 5 time points. Another example of how different psychological mind sets can
affect behavioural outcomes was the event of an acute change such as illness of partner,
bereavement, or a change in health in the participant. After an appropriate period had elapsed
after the event, it was observed those with positive mind set were more likely to refocus back on

keeping themselves active as possible or getting back to their usual active routine.

The timepoints for the change in attitude varied for different participants and there were too

many confounding factors for the research team to clearly depict the precise reason or reasons
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for the change. However, there were several clear contributary factors with regards to the change
in attitude. Firstly, the weather, this is a known factor that can affect how much PA older adults
may perform, in particularly on those activities that are outside (199). Thus, it was feasible that
when the telephone conversation coincided with good weather, the participant may have felt
positive and be receptive to the idea being physically active, whereas if the weather was cold and
wet then the opposite effect may occur. One notable point on levels of resistance, was that the
participants were more receptive to continue or increase engaging in activities they already
performed or enjoyed, rather than the addition of a new activity for the benefit of their health.
This finding is in line with previous literature (233). Another reason could be the external
influences around the participant such as family, friends or neighbours that may have insidiously
affected the participant’s way of thinking thus resulting in being receptive to the intervention but
not necessarily voicing the root of their motive. The effect of role modelling was likely to
contribute for some participants, as observed previously in the qualitative study, Chapter 4. The
state of the participant’s own health is likely be part of the reason for some participants to change
their attitude. Some participants reported that because of their health they were not keen or
unable to increase or maintain their PA. Other participants would indirectly blame their health as
the reason for slowing down or doing less than before, by mentioning ageing and feeling tired as
the reason. In these situations, it could be a combination of the physiological effect of ageing
exerted on the individual and as well as the societal idea of being older meant one should/could

slow down therefore resulted in a reduction in PA.

As mentioned above, the external influences of family, friends, neighbours, and the community
can affect how participants responded to the intervention. For some participants their family
members helped them to remain active or reminded them to continue to perform newly adopted
exercises, as some struggled to remember to incorporate new exercises into their daily routines.
Those with a more active daily routine at baseline often found it easier to continue as it had
already been embedded alongside their usual routines. Often these activities tended to have
social aspects to them such as golfing, playing bowls or walking with a neighbour or in a group
thus highlighting the potential motivating effect of social interactions in the continual

participation of PA.

Physical health factors or medical conditions have been observed as a barrier from the recordings.
It was noted throughout the 9 months follow up, there were timepoints where participants may
have had to reduce their PA levels due to a new medical condition or an acute medical event. For
some, this reduction was transient, and at the next follow up call the individual was back or close
to their prior PA level. But there were those throughout the different timepoints, the researchers

observed a gradual decline after the initial health event. There was also another group of
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participants, over the 9-months period who declined gradually without an obvious trigger being
mentioned. Often in these cases the participants mentioned getting tired more easily, not as
energetic as previously, and they sounded weary at times when expressing these comments.
Therefore, in these situations, the researcher assessed whether it was reasonable to probe about

their PA levels and any subsequent conversations about keeping active.

On a similar note, the health of the participant’s partner or recent loss of the partner was also
noted as a barrier to PA participation. The event of a participant’s partner being unwell or
resulting in hospitalisation was observed to impact on participants’ daily routines. It was evident
during these periods, the sole focus for the participant was to look after the unwell partner.
Therefore, the topic of PA participation or keeping active was deemed to be unimportant to them
at that point in time. However, for those with partners with chronic medical conditions, there was
a different attitude noted. Here, the participants were more likely to want to make plans to keep
themselves active and occupied outside of their role as carers. However, being a carer, was also a

barrier, as some expressed the difficulty of finding the time to keep themselves active.

PA environment was another influencing factor on whether the participant was likely to keep
active or increase their PA levels thus can affect the outcome of the intervention. Whilst all the
participants were all living in the county of Hertfordshire, there were substantial differences in
terms of the type of neighbourhoods the participants lived in. Some participants lived in remote
villages surrounded by fields while others lived in built-up town communities. Some participants
had gardens of varying sizes whilst others did not. These differences can affect the accessibility
and ability of the participants to participate in certain forms of PA, and this effect became more
evident with the lockdowns. Those with gardens were more likely to mention they were working
in their gardens therefore a form of PA, and those who were keen gardeners may mention they
have increased spending time in their garden due to the lockdowns. However, this was weather
dependent, as the first lockdown fell in March, and comments about the wet weather stopping
them from working in their gardens were common. As the months turned warmer these
participants started to mention that they were spending a lot of time in their gardens. For those
without a garden, the amount of PA performed outside of their homes reflected the surrounding
environment. One participant mentioned she would only go for a walk if she had a neighbour with
her, and only at specific times and specific route to avoid the youths in her local area. Another
participant mentioned how he enjoyed the daily walk around his local area, as it was a way of

keeping social interactions with his neighbours safely.
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5.5.2 Strengths and Limitations

One of the key strengths is the inclusion of older adults aged 79 and above, older than is usually
studied. Many other older adults’ studies have younger cohorts compared to the HCS, as the
definition of older adults starts from either 260 or 65 years old (87, 231, 234). All the participants
in the HCS lived in the community therefore provided us with insights with regards to optimal
approach in improving their lifestyle choices before the transition to require additional care
support at home or supported accommodation or care homes. Another strength was the use of a
randomised control trial design, including the random allocation of participants to trial arms. The
HCS is a well characterised cohort of study population, and participants have been shown
previously to be representative of the general UK population with regards to lifestyle
characteristics such as BMI and smoking (149). We have also captured a unique insight of a group

of older adults and their response to the COVID-19 pandemic.

One of the limitations is that our cohort is made up of only Caucasian men and women in the UK,
therefore the findings do not represent other ethnicities. The recruited 176 participants
compared to the initial baseline recruitment of participants in 1999-2002, will likely show a
healthy bias, similar to what was observed in Chapter 3. In an intervention utilising behavioural
component (empowering self-efficacy), a healthy bias may affect the uptake of the intervention
thus the outcome. It can be speculated if the cohort is in poorer health, then the uptake of
healthy conversations may be affected as these participants might be pre-occupied with their
health care issues therefore not able to focus on PA. The research team is mindful that the cohort
is part of an established research study, it is possible that they may be more receptive to this
intervention than a group of community dwelling older adults who have not previously been
involved with research studies. Lastly, the pilot study was not powered to show efficacy of
Healthy Conversation Skills in improving PA levels in older adults. This was due to a combination
of insufficient number of participants recruited and the proportion of incomplete postal
questionnaire at 1-year follow up. Therefore, findings from this study from the analysis
undertaken will need to be replicated with a larger study cohort. However, the data collected and
analysis undertaken provide valuable pilot data that can be used to inform power calculations for

future larger studies.

5.5.3 Conclusion

We have conducted a pilot study on the use of Healthy Conversation Skills on community-living
older adults. We found it was feasible to deliver this intervention via telephone, and the

utilisation of Healthy Conversation Skills was feasible in older adults.
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Focus groups with the NAPA participants would be helpful before a large-scaled study takes place
to investigate the efficacy of Healthy Conversation Skills on maintaining or improving PA levels in

older adults.
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Chapter 6  Discussion

6.1 Main Findings

In this thesis | have considered PA in community dwelling older adults. Firstly, the musculoskeletal
benefit of performing WBPA across the lifecourse was explored in HCS, a cohort of community
dwelling older adults. Women who reported regular WBPA in their 20s-40s were found to have
higher total hip BMD compared those who did not. In this HCS cohort, men were more likely to
report participation in WBPA during their younger years, ages up to 18 and 18-29 years, than
women. The overall trend showed a decrease in WBPA participation as the cohort aged. Those

remaining physically active in their 30s-40s were more likely to remain active in older age.

This was followed by an exploration of the factors that affected PA participations in this group of
older adults. Six key themes were highlighted as influential factors including psychological, and
social engagement, which can also act as moderators with regards to how a person may react to

non-modifiable factors.

This led to a pilot study to trial the novel use of Healthy Conversation Skills, which focused on self-
efficacy and supported participant-led changes, in older adults. For the first time, | demonstrated
that this approach was feasible and acceptable in this age group. Of note, this work was
conducted during the COVID-19 pandemic, when restrictions were in place that limited the
choices, participants might make regarding modification of PA. In this chapter | will discuss the

overall conclusion of this thesis whilst addressing key findings from my research questions.

6.2 Synthesis of main findings: contribution to our understanding of the

relationship between physical activity participation and older adults

The musculoskeletal benefits from participating in WBPA has been demonstrated in recent years,
leading to its inclusion in the latest edition of the UK PA guidelines (24). WBPA can include a wide
range of activities such as dancing, racquet sports and running, but the key component is that the
activity works against gravity. WBPA can contribute to the improvement in physical function

(235), balance (236), and bone health (168, 170).

This is particularly relevant for an older adult cohort, as the maintenance of physical function is
vital in preserving independence and quality of life. However, natural age-related decline in the
musculoskeletal system is a well know phenomenon. Additionally, in an older adult population,

the presence of a comorbidity or multi-comorbidities is common, and this can independently
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contribute towards musculoskeletal decline. In this thesis, the presence of tracking was noted i.e.,
those participants who reported regular WBPA in their 40s were most likely to remain active in
their old age. Also, those who reported WBPA from up to 18 years to 49 years, were more likely to
remain active when they reached older adult age. It would be helpful to explore the drivers and
barriers that influenced this group of older adults to remain active throughout the lifecourse. This
may yield potential modifiable factors that can be targeted in future interventions. It was also
demonstrated regular WBPA for women in the age groups, 18-29 years, and 30-49 years, was
associated with higher total hip BMD than those performed no WBPA. The above message of
regular WBPA across the lifecourse associated with better bone health in older age, might be used

in the education of the public to promote PA across the lifecourse.

Factors driving PA participation in older adults were investigated using some of the participants
from the same study group, HCS, in a focus group setting. Rich qualitative data were yielded from
this phase of study and six themes were identified as key influencing factors that can affect the
outcome of current level of PA participation. The HCS consisted of white British population only.
The key six themes identified in the focus group study all had enabling and disabling aspects that
contributed towards the end outcome of PA participation. The participation of PA in this focus
group included a broad spectrum of activities ranging from household related activities to LTPA
which encapsulated exercises and hobbies. Given this wide range of activities, nuanced
differences in affecting factors were noted. For instance, walking related activities were
commonly affected by surrounding environment and weather, whereas activities involving
classes, or an organised event were more likely to be affected by the cost of the attendance,
availability, and accessibility of class or event. The significance of role modelling was also noted in
the focus groups, and this was a powerful way of motivating the participants to avoid being
inactive if they wish to avoid the consequences they observed from their peers. Here the
participants were relating themselves to their social peers and using the negative consequence
witnessed as a motivation to keep active. Whilst role modelling is a well know phenomenon

however this has not been well explored in the context PA promoting in older adults (237).

However, there is a unifying theme that seem to modulate the likelihood of PA participation
which is the psychological or social aspect of a participant. This seems to act as a filter and
consequently polarising views were noted in the focus group, for instance in response to a
common event such as retirement, some participants were adamant they did not wish to slow
down when they retired, and were afraid once they have slowed down, they may find it difficult
to restart again. However, others felt that once retired, they would like to take a relaxed
approach, and some mentioned there is no longer the need for the pace of life they led whilst

working. This oscillating finding can be utilised in future research in promoting PA in older adults.
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For example, those participants in the relaxed camp may benefit from education on the concept
of Healthy Ageing and the benefits of keeping active, which then may lay the foundation for them
to consider remaining active or restart their activities. Following on from the educational sessions,
further inputs such as educating the older adults on available activity facilities local to them could
aid in promoting PA. However, for those already remaining active, these educational sessions
alone may suffice. As this serves the purpose of validating the older adults’ own belief or action

and give them the encouragement and confidence to continue with their chosen route.

The average mean age of the participants in this focus group study was 78 years old. This is of
importance as the age definition for older adults can vary from 55 years to 65 years old in a
research setting, and much of the work published in this area relate to this younger age range.
There will be physiological and psychological differences between participants in their late fifties
to those in their late seventies. Spiteri and colleagues reported that participants aged 50-64 years
(middle-aged) were motivated by goal setting, the belief that an activity will be beneficial, and
social influences, while for those aged 65-70 years (older- aged) important influences were social
influences, reinforcement, and assistance in managing change in their systematic review (238).
Additionally, societal pressure and stereotypes of what constituent “ageing’, or “being older’ will
likely impact on the outcome of PA levels, and past research have shown negative stereotypes
such as being lonely or unwell have been linked with old age by both young people and older
adults themselves (239). The negative influence can impact on older adult’s functions such as
memory recall (240), and those with low self-perception of ageing have been associated with

increased all-cause mortality (241), and poor functional health (242).

Much previous research on factors affecting PA levels in older adults was PA specific or recruited
specific group of older adults in the context of informing an intervention to improve PA (87, 199,
205), therefore their findings were geared to specific areas. Our focus group study provided us a
unique insight to a group of community dwelling older adults that were largely independent.
Thus, gave us insight as to what drive a group of community dwelling older adults to partake in
general PA. This has high utilisation value, as the general population of older adults will be
community dwelling and will likely participate in many of the activities mentioned in this study.
The combination of the principles of Healthy Ageing (13), our findings from the qualitative study,
and the natural progression of musculoskeletal ageing, a change in the focus when promoting PA
in older adult is warranted. The focus should be on maintaining current levels of PA, rather than
trying to establish new habits. Similarly, the ability to maintain current levels of PA despite ageing
should be viewed the same way as an increase in PA in younger adults, when assessing efficacy of

PA interventions. This approach may not be appropriate for those with very low baseline PA level,
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where the focus could be focussed on increasing PA which may need new habits to be

established.

Interventions in prompting PA in older adults are plentiful, and as discussed in Types of
intervention there is a myriad of different approaches that have been adopted in the past, and to
varying degrees of success. For a successful health behaviour change this will require two key
elements: the motivation for change and specific skill set to facilitate the change. For older adults,
the drivers for their motivations and their stressors will differ to the other stages in the lifecourse,
as discussed earlier in this section. Key motivators for older adults include reinforcement, and
assistance in managing change; therefore, sessions with practitioners or researchers to provide

encouragement, education and support may give a better result (243).

In the final part of this thesis, | considered whether PA might be modified through Healthy
Conversation Skills. Interestingly barrier identification and problem solving were found to be
negatively associated with PA changes in a systematic/meta-analysis review that investigated the
type of intervention techniques that are effective in changing PA (244). However, consideration of
the approaches taken by the studies mentioned in the review in identifying barriers or solving
problems are relevant. This is because identifying barriers and issues to solve is a sensitive process
as the researcher is highlighting negative traits or elements about the participant, and for some
participants this process this may not be as welcomed as for others, hence the negative
association. This leads to the consideration of a participant’s readiness to change. This was
theorised by researchers Prochaska and DiClemente in the late 1970s in attempts to understand
why some smokers were able to quit on their own, while others may need further management.

The Transtheoretical Model (also called the Stages of Change Model) was developed.
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Enter

’ Pre-contemplation ‘

Relapse Contemplation
Maintenance Preparation
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ANY stage Action

Figure 11  Diagram depicting the 6 stages of changes as described by the Transtheoretical

Model.

At each of the six stages in the Transtheoretical Model (245), the readiness of a person to make
changes will vary drastically, therefore will require different types of intervention to achieve a
change. Those in the pre-contemplation stage may not be aware of the problem existing nor the
pros and cons of making a health behaviour change. However, as an individual enters the
contemplation phase, they will start to recognise their behaviour may be problematic and start to
appreciate the pros and cons of making a behavioural change. At this stage there may be the
intention to make a health behaviour change in the foreseeable future however some may remain
ambivalent to make actual changes. In the preparation stage, there will be small steps made
towards making behavioural changes, and a change is likely to take place soon. This is followed by
the action phase, where there has been a recent change (usually within 6 months). In the
maintenance phase, effort and work are required to maintain the new health behaviour and
usually the change is maintained for longer than 6 months. At this stage some of the effort will be
inputted to prevent relapse into earlier stages of the cycle. There is a further stage in the
Transtheoretical Model that is not demonstrated in Figure 11, the termination stage, where the
individual has no desire to relapse into their previous behaviour and are sure that their changed
behaviour will not relapse. In reality, this stage is rarely reached, therefore in the context of

healthy behaviour interventions this stage is omitted.
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Some previous research have considered this aspect of readiness in their study protocols. In a
Taiwanese study, older adults assessed to be in either the contemplation or preparation stage
were recruited to a 6-months study. The intervention group performed elastic band exercises for
40 minutes, three times per week for 6 months, plus additional strategies to aid health behaviour
changes and the control group performed their usual daily activities (246). The exercise
programme helped the participants to maintain functional fitness, which improved significantly in
6 months. Whilst we did not explicitly measure the readiness of our participants to making
changes in the NAPA study, signs of resistances were noted during process evaluation, and this
could be used as a surrogate marker. It is likely those who were open to the healthy conversations
and made active effort to make changes or maintained their PA level were in the contemplation
or preparation stages. It can also be argued that for those participants who were already highly
active, they might already be in the action or maintenance stage, depending on how long they
have sustained their high levels of PA for. The dynamic cycle of Transtheoretical Model was
observed during process evaluation, as signs of resistances changed at different timepoints in
some of the individual. Therefore, the readiness of the NAPA participants will have affected the
efficacy of the intervention, and the outcome will likely improve if the intervention was applied to

only those who are in the contemplation stage or beyond.

One of the limitations using the Transtheoretical model is that the context in which the
intervention is being applied is not considered. Therefore, within the NAPA study the reasons for
these older adults behaving differently between the follow up calls would have not been
incorporated using this model. Process evaluation demonstrated the importance of context in
terms of fully understanding how the intervention can be utilised most effectively. For instance,
there were those who temporarily had to change their lifestyle drastically due to the
hospitalisation of their partner. Through the lens of the Transtheoretical Model, the behaviour of
these participants may have appeared to place them in the relapse stage. In reality these acute
events are common occurrences in this age group of older adults and should not be considered as
relapses as these are exceptional circumstances and it is reasonable for the participants to alter
their daily routine (therefore their daily PA levels) in response. Another limitation of the model is
that the model considers that all will have made coherent and thought-out plans for transitioning
between the stages, where for some this would be done without conscious planning whilst for
others this planning process would have likely to occur. For instance, in NAPA, there were
engaged participants that made detailed plans of activities they would like to achieve in the
coming months, thus displayed coherent and throughout plans. In contrast many participants did
not make clear plans in the prior contact points and at the next call revealed they started a new

activity or increased their activities due to a range of reasons such as good weather and social
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elements. However, | do accept some of these participants may have had a private thought-out

process that occurred between the follow up calls.

There are no other studies to directly compare with the NAPA study. Healthy Conversation Skills
have been used as interventions in younger cohorts: pregnant women (228, 229) and parents of
children (144), however it would be difficult to compare these studies are they are very different.
To summarise, the key differences include firstly the lifecourse stages are different, and secondly
the setting in which the studies were set out varied greatly, hence would make fair comparison
between the studies very difficult. One unique consideration for the older adult cohort is the use
of wording “goal setting” or “goal/s” and as previously mentioned in 2.5.3.3.1, after the initial few
home visits it became evident these two terms were not appropriate for this age group. There
were negative responses, both verbally and non-verbally, and were noted by both researchers
independently. Thus, it was discussed at an early stage of the baseline home visits, the word

|II

involving “goal” was to be avoided to reduced resistance to the intervention uptake. Due to this
key change in the way Healthy Conversation Skills was delivered, this may have altered the
dynamic of the intervention, and therefore may affect the efficacy of Healthy Conversation Skills
on PA levels in comparison to the use of it in a younger adult cohort. However, whilst for some of
the participants they may have not gathered the drive of the intervention was to maintain or
increase their PA levels and felt the interim telephone calls were more like a “well-being” call, it
was evident from the language used by other participants; they were aware an intervention was

being delivered. Further qualitative research into refining the type of wording that can be used in

older adults to convey the message of goal setting would be beneficial in improving its efficacy.

Amongst the various studies that have previously utilised Healthy Conversation Skills, there are
shared commonalities. The use of Healthy Conversation Skills has been found to be a feasible and
acceptable method of intervention in the different cohorts. It helped the participants to feel
empowered to make changes in their lifestyle and feedback from the clinical practitioners in the
SPRING study showed its useability in a real life clinical setting (247). However, there are some
drawbacks with this approach, there were reports of participants felt being judged and under
pressure (247), and this is likely to partially due to how well versed the practitioner is in using
Healthy Conversation Skills. The confidence in using Healthy Conversation Skills seems to be
related to the frequency of its usage, and if not used frequently this then can become a barrier to
the practitioner (143, 145). The ability to use Healthy Conversation Skills in such varied cohorts

demonstrates the versatility of the method.

The COVID-19 pandemic will have had an impact on the NAPA study. One positive finding from

this unexpected turn of event is the study demonstrated it is possible to engage older adults by

125



Chapter 6

telephone during a global pandemic when a proportion of the population were shielding. The
scope of NAPA was to encourage these older adults to eat healthily and remain physically active.
However, the restrictions placed by the government would have impeded on these two matters
with PA being most adversely affected. This is likely due to most of the NAPA participants would
have been classified as “vulnerable”. The vulnerable group were advised to shield therefore to
stay indoors as much as possible. The consequent reduction in PA levels may have aided a quicker
musculoskeletal decline through the lack of use compared with the usual age-related decline that
would have naturally occurred in this age group. Direct impact of COVID-19 on this group of older
adults were assessed, via a sub-study to NAPA. The COVID-19 extension study took place between
August 2020-October 2020 to investigate the effects of the lockdown on PA, diet, mental
wellbeing, and social isolation (248). This work was led by a postdoctoral research assistant (GB)
and a third-year medical student. Results showed 47% respondents reported being less physically
active than pre-pandemic, with only 5% reported being more physically active than before the
pandemic. Unfortunately, the decrease in daily PA due to the restrictions from the pandemic was
not unique to our cohort of older adults, this was observed across the world in older adults (249-
252). Diet quality remained largely unchanged in HCS, and 27% reported reduction of alcohol
consumed compared to before the pandemic. The results of the COVID-19 extension study
support my earlier hypothesis of PA being more adversely affected than diet because of the
COVID-19 restrictions. This could be the restrictions had a direct impact on PA as the public were
encouraged to stay at home as much as possible, whereas food shopping could be circumvented
with the availability of online home deliveries, and in some cases family and neighbours stepped
up to help with food shopping therefore reducing potential negative impact on the older adult’s
diet. Interestingly and by contrast the long-established cohort study, Longitudinal Aging Study
Amsterdam, found their participants (n= 1119, aged 62-98 y, 52.8% female) reported a negative
impact on nutrition due to COVID-19 pandemic as they felt they snacked more frequently or

would skip meals (249).

6.3 Strengths and weaknesses of thesis

Specific strengths and weaknesses of each sub-study have been previously addressed in each of
the individual chapters. In this section | will summarise overarching strengths and weaknesses of

my thesis.

This thesis uses a well -studied cohort of community dwelling older adults residing in the county
of Hertfordshire. There are strengths and limitations with the sole use of this cohort for the entire
thesis. A strength is that this is a well-studied group, therefore for the qualitative study, this may

mean the participants are comfortable with being involved with research and the research team.
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Therefore, they may be more likely to be open with their thoughts and views allowing a unique
insight to this group of older adults. For the NAPA study, this was first time Healthy Conversation
Skills being utilised in the older adult age group, therefore having a cohort of participants that are
familiar with research can be helpful in testing a novel approach, as they could be open to try new
strategies. The main limitation with the sole use of one cohort is representativeness of the
findings in my thesis. With a well-studied cohort, the presence of health selection bias is likely to
be present. At baseline HCS has been shown to be representative of the general UK population of
this age with regards to lifestyle characteristics such as BMI and smoking (149).Therefore the
findings from this thesis might be applicable to geographical areas with high proportions of
Caucasians. However, given all participants in the HCS are Caucasians therefore the findings
cannot be generalised to include those of ethnic minority origins, and thus cannot be considered

representative of the general UK population.

Questionnaire data have been used extensively in this thesis, thus self-reported measures relating
to health, PA and lifestyle were used for Chapters 3 and 5. Measurement error is commonly
associated with such measures. In Chapters 3 and 5, validated methods of FFQ and LAPAQ were
used to collect data on diet quality and PA level in older adults. LAPAQ has been validated against
7 day diary and pedometers (112) and has been shown to have reasonable reproducibility (111),
and repeatability (112). However, it seemed to underestimate the amount of PA when compared
with accelerometery data (111, 253). However, given the analyses throughout the thesis
consistently used data derived from LAPAQ at different timepoints, the validity of our analyses
remains as often we were looking at delta changes rather than absolute values. Recall of previous
WBPA data was used in Chapter 3, and this would be prone to recall bias, however this is a
systematic bias therefore should not affect the outcome of the analysis. Due to the age group of
the cohort being on the older end of the age spectrum, another pertinent issue to consider is the
cognitive status of participants at the time of completing the questionnaires. This was not
formally assessed, and applied capacity was utilised as all participants were consented for
participation in the study. At the stage of the participant completing the consent form, the
researcher had to assess whether the participant had capacity. It is important to state cognitive
function and capacity are not the same thing, and a person can start to have cognitive impairment
and still retain capacity. Therefore, | do acknowledge not formally assessing the cognitive function
of the participants could have impacted my study. The possibility of cognitive function impacting
recall was explored in one study that reported self-reported PA measured via questionnaires
versus PA measured by accelerometers (119). The authors found the mean differences between
self-reported and accelerometer-assessed PA were associated with cognitive function in men but

not in women in a cohort of 1172 community-dwelling older adults (aged 65-90 years). Robust
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objective measurements were used for Chapters 3 and 5 and similar protocols were followed for
the obtainment of grip strength, height, and weight at both timepoints. Each measurement was
repeated 3 times, for grip strength this applied to both sides, but weight was measured once. Grip
strength measurement is feasible, acceptable and has good reliability. Low grip strength has been
consistently linked to poor outcomes including falls and fractures (162). For Chapter 3, BMD
measurements were taken, and this followed a standard protocol for obtainment of BMD via DXA
scanner. For Chapter 5, gait speed, balance test and chair raises were measured as part of SPPB,
which was developed by the National Institute of Ageing. The standard protocol for the
measurements were followed and SPPB has been shown to have good to excellent reliability and

good reproducibility (162).

With the ongoing COVID-19 pandemic at the start of the 1-year follow up data collection in
November 2020, it was evident there were logistic obstacles that required consideration. Firstly,
due to the restrictions of the pandemic, a repeat home visit at 1-year follow up was not possible,
therefore the loss of objectively measured outcomes. Secondly, we were unable to co-ordinate
the delivery and return of the accelerometers via the postal/delivery system. From our previous
experience at baseline where the accelerometers were predominantly fitted by the visiting
researcher at the home visit, we had incurred cases where the accelerometer was lost in the post
on return. Therefore, to rely on the postal/delivery system to get the accelerometer to the
participant and then back to us was likely to result in the loss of the accelerometer. Therefore, in
conclusion it was deemed not possible to orchestrate the collection of accelerometery data at the

1-year follow up. We were therefore reliant on self-reported outcome measures at 1-year.

The final key strength of this thesis is the combination of quantitative and qualitative data
analyses with an intervention trialled in a pilot study. The integration of the two different types of
data analyses have allowed a more insightful glimpse into the relationship between older adults
and PA, especially understanding the determinants in affecting the amount of PA performed. This,
then cumulated in the novel trial of a pilot study using a behavioural method in promoting PA in

older adults.

6.4 Implication for further research and future practice

Process evaluation has yielded enlightening information on the delivery of Healthy Conversation
Skills in a cohort of older adults. Prior to repeating the NAPA study using a larger cohort, it might
be informative if the participants of the NAPA study were invited to give their thoughts on the
study. A select sample of those in both control and intervention groups should be interviewed.

There is merit in having the thoughts of the both groups as the control group can give a fresh
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opinion on how they would have liked a participant-led behaviour intervention to be carried out.
Those in the intervention group can feed back on what aspects of the current intervention worked

for them and what aspects should be changed.

A suggested modification to the criteria for recruitment of participants, is to recruit older adults
that are in the contemplation or preparation stage of the transtheoretical model only. By applying
Healthy Conversation Skills to those in states that are receptive to change, this may improve the
efficacy of Healthy Conversation Skills in promoting PA in older adults. This is likely to be a
common barrier met by those involved in behavioural change interventions, and the lack of
perceived “efficacy” of the behavioural intervention can contribute negatively to further funding
of research in this area. Another question to consider is whether the measurements of outcome
commonly used are most sensitive in picking up the changes induced by a behavioural
intervention? Behavioural intervention is complex as it can be affected by a wide range of factors
as demonstrated by process evaluation. Therefore, the traditional objective measures such as
fitness measurements, BMD, and time spent being active, can reflect one aspect of the success of
the behavioural intervention. However, they tend not to consider contextual factors and

psychological aspects.

To achieve a behavioural change at a population level, several crucial elements are required: the
readiness of the population, the appropriate behavioural intervention or modifier to facilitate the
likelihood of a successful modification, and the right environment to propel such a change.
Psychology’s influence on policy making has been crucial on past health related policies including
tobacco regulations, and childhood obesity (254). The concept of “Healthy Ageing” is still in its
infancy and this will require years of further research, and exposure to the mass public for it to
become as familiar as the movement in stop smoking. Combining the expertise of health
psychologists and data from studies such as the NAPA study may make it possible to generate and

refine a set of policies and guidelines to shape a successful campaign on Healthy Ageing,

Small incremental steps in generating awareness of Healthy Ageing have been observed over the
last 8 years from different health bodies in the UK. NHS England in partnership with Age UK,
Public Health England, and the Chief Fire Officer’s Association and older people published a
practical guideline on how to achieve healthy ageing (255), and a separate guide for careers of
older adults (256). Ongoing research has resulted in a shift of the messaging in the 2019 edition of
UK Chief Medical Officers’ Physical Activity Guidelines which stressed any increase in levels of PA
can lead to better health outcomes (24). A well-thought-out public campaign using this new
message can be instrumental in promoting a more active general population. In a joint statement

made by Public Health England and Centre for Ageing Better in 2019, collaborative efforts will be
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made to lead on the endeavours set out by WHO/UN in the Decade of Healthy Ageing 2020-2030
to promote Healthy Ageing (257). Some of the key principles in this statement focus on “removing
barriers and creating more opportunities for older adults to contribute to society” and
“challenging ageist and negative language, culture and practices”. Both are pertinent points and
were observed in the qualitative study, Chapter 4. Learning from our focus groups study, a drive
to encourage employment of older adults in organisations and workplaces can be a good start to
integrate older adults with younger adults and help them to feel valued. To achieve this
successfully, it will be complex, and no single solution will solve all. However, having this
framework in place is a starting point for changes to evolve over the years, and for us as a

population to adapt to a healthier approach to life, and thus ageing.

6.5 Conclusion

In my thesis | have explored the benefits, motivators, barriers, and a trial of a possible method to
modify PA in older adults. The positive benefits of WBPA on BMD in women was demonstrated,
and tracking showed those remained active in their middle age were more likely to remain active
in later life. Qualitative data illustrated the power of psychological and social elements in
determining PA later in the lifecourse. Utilising findings from this study, the novel use of Healthy
Conversation Skills in an older adult cohort was developed and reported in the NAPA study. This
pilot study proved it was feasible to deliver a telephone-based intervention using Healthy
Conversation Skills to older adults, and following the high engagement rate, probable

acceptability can be inferred.

The future of intervention in promoting PA in older adults involves the use of behaviour approach
such as Healthy Conversation Skills, as this can build the concept of Healthy Ageing within our
society. In addition, future policies and guidelines should focus on the principles of Healthy Ageing

to help the public to make transition to a healthier lifestyle across the lifecourse.
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Appendix A Hertfordshire Qualitative Study — Focus Group Discussion Guide

Main research aim: To gain a better understanding of the factors that influence food

choice, diet quality and physical activity in older adults.

Welcome, thank you and housekeeping:

(tape-recording, fire exits/alarms, toilets, mobile phones, timings for the day)

Introduction: ‘This study is interested in the lifestyle choices of older adults, in order to
consider how they might be supported to maintain or improve their overall health. The
purpose of the discussion today is to learn more about your food choices and physical

activity.’

Introduction & opening question:

‘Can you tell us who you are and say what a healthy lifestyle means to you?’

Questions (diet):
o What foods do you enjoy, eat often, rarely, or never?
o What do you think influences your food choices? (Refer to prompt list if necessary)
o What prevents you from choosing other (healthier?) foods? (Refer to prompt list if
necessary)
o How do you think your diet has changed over the last 10-15 years?

o What caused those changes to happen?

Questions (physical activity):
o What sort of physical activity do you do (in leisure time, structured or not,
frequency...)?

o What motivates you to exercise? (Refer to prompt list if necessary)
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o What do you think prevents you from doing more (any) physical activity? (Refer to
prompt list if necessary)
o How do you think your exercise habits have changed over the last 10-15 years?

o What caused those changes to happen?

Questions (general):
o What do you think could help people maintain a healthy lifestyle as they get older?
o In order to help people achieve this, what services/initiatives do you think should
be added/improved in the community?

o How would you feel about taking part in a lifestyle-focused intervention study?

Ending questions: We are almost finished with our discussion:
o What, if anything, have we not covered?

o What, if anything, would you like to add?

Prompts — Possible influences on food choice/diet quality in older people:

Dietary knowledge Past experiences Habit Cooking skills
Loss of a partner /
Social setting Social support Eating alone loneliness
Physical and mental Weight concerns Appetite Taste
health / wellbeing
Priority of food Transport Access Money
Self-efficacy

Prompts — Possible influences on physical activity in older people:

Advice from Physical and mental

Knowledge | Discase Management | healthcare health / wellbeing
professional
Fear and Negative Social Isolation Social Activity Environment

Experiences
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Time

Money

Lack of Interest

Self-Efficacy

133



Appendix B

Appendix B Coding Framework for Hertfordshire Cohort Study: Focus Group Study

Focus group analysis coding framework — Hertfordshire Qualitative Study

Research question: What influences physical activity in community-dwelling older adults?

Example Quotes

Coding Frame PA

239 July 2021
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1. Past life Nane Memaories of childhood experiences of “well Iwas just thinking from our school days and what was available to us
experienoes PA, e.g. school days. Past PA behaviour then | mean sport played a very big part in education those days it's got less
and habit formation, e.g. related to and less currently sotherefore | learnt to love sport ‘cos lactually played itat
working life, raising Family. Past life school and 've always played a form of sport Fve even played netball so um’
experiences as barriers 1o PA FGO8
‘| used to teach Keep Fit for 50 yvears and when | retired | now still attend it a
Keep Fit class’ FG 11
2. Significant life 2.1 Retirement Change of pace due to retirement, wark “¥eah | den't sitarcund | like to work | just you know | worked all my life
events involvement ar changes in activities seven days a week most of it umand then to suddenly stop work and you
post-retirem ent find you'we got a day you know all the days are the same and you know you
get very lazy actually because ‘oh | won’t do it this morning I'll doit this
afterncon’ FGOS
2.2, Bereavement Impact on PA due to loss of partner or ‘Mine is ane because my husband died sowe used to go out together |
family member ar peers (including haven't got him and the second reason |don't walk is because I've moved’
illness prior ta loss) FGO6
3, Getting older MNone Changes related to ageing process e.g. “As you get a bit alder | think you are a bit mare limited with the things you
energy levels, gradual/inevitable cando soitis a gradual change’ FGOS
decline. Medical cond itions and events: ‘Each year | think you notice ooh | could’ve done mare last year than | can do
medical impediments to PA; now mm definitely | find' FGO7
encouragement from &/or interactions
with medical personnel ‘| mean as we're getting older most of us have either got a bad knee ora bad
hip in my case | used to do a lot more walking than | do now but | just can't
do it it's too painful’ FGOS
‘I did go to a Tai Chi class and did used to go swimming but I'm currently
attending a cardiologist at [hospital name] and I'm waiting the outcome of
that before | ask thase questions about whether | can or not’ FGO4
4. Physical activity 4.1 Availability of Provision of services/activities e.g. from “Well 5 years ago | moved from [place name] to [place name] so I'm not doing
emironment local services council; Familiarity of surroundings, enoughwalking because it's | don't know | just don't feel |want towalk in
and facilities rural v urban, garden those places where | don’t know' FGOE
‘There's a difference between living in a rural place and an urban place’ FG04
"Our council does less and when | retired .. they ran fun for 50s and that's
where |'was introduced to walking and | belong to a walking club now
because of that, but they don’t do that any longer’ FGOS
4.2 Accessibility Access to activities/classes/ medical " know one or twe people who actually, you know they get up inthe
care, including cost and transport marning and on goes the television and that's their day, because they can’t
options really afford to do anything else’ [FGL10M)
5. Psychological/ 51 Mental state Mental well-being, self-esteam, ‘Unfortunately my husband suffers from dementia which means our life has
personal factors enjoyment of PA, low mood/depression changed rapidly in the last 12 months 18 months or so we used to spend a lot
of time going abroad on holidays and things like that um now | ind um | do
get depressed because of this and um so we belong to Age UK and those sort
of things we got totheir exercise classes and things and um it's difficult really
to say but | feel | feel relatively At | mean um Pm quite stiff when | get up in
the morning and often suffer with a backache but um apart from that we're
both physically okay but it is as | say | do get very very depressed” [FGTW)
‘| doa lot of mental work like magazines and things like that | like to keep me
brain going’ FGO9
5.2  Motivation and Determination to maintain “When yvou stop doing something then you never take it up again so you go to
maintaining independence, keep mentally active & keep doing what you've been doing all your life’ FGOS
independence keep going, self-efficacy ‘| do gardening Fll do anything driving | do antique Fairs as long as Frm busy it
gives you if you've got when you saywhen you wake up in the morning as
long as you've got something to doit's something to do you know it's
something to look forward toyou think oh tomorrow I've got to do this do
that that keeps you going it's no good sitting around doing nothing vegetating
is it FGO8
5.3 Beliefs and self- Beliefs about current level of PA & ‘I try not to go to sleep after lunch it's only too easy to do it but | don’t want
awareness intentions, preferences; idea of being to getin the habit of it.. FGO9
‘older’, taking naps
6. Soclal capital None Influence of partner/family/friends/ “Well I'm lucky | come from a village and they are very very friendly’ FGO1
peers/community on own or others’ PA
activity levels, choices or attitudes;
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Focus group analysis coding framework — Hertfordshire Qualitative Study
Research guestion: What influences physical activity in community-dwelling older adults?

prandchiicre nndh‘nl:Er:r.lr

grandchildren they really kesp you sctive we see a lot of them and that is a

ot of .. bt thisy 00 keep you ective’ FGE

“WWe walk once & month fthe U3A" R3S

dog as & motivator. “So resily wiat you wank is someone whi's more or bz your age who will
strofl ong and’ FS06

“Wedl you mest bocal Erouns of penpie you hawe 8 chat you do your sxercise

I haawe oo | wailk the: dog twice =iday my hips do up like tndey bt | st

pfwnﬂmrmnmﬁuﬂluﬁﬂuﬁm

current types of PA undertaken |providing context to these people’s lives in relation to PA): Any forms of activity e g. sports,
gardening, housework, hobbies, dog walks, alone or with others,/groups

coding Frame P& 23™ July 2021
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Appendix C Ethical Approval Documents for the NAPA study

NHS

Health Research

Authority

East of England - Cambridgeshire and Hertfordshire Research Ethics Committee

27 September 2019

Dear Dr Nichols Fuggle,

The Old Chaps!
Royal Standard Place
Mottingham

NG1 6FS

Study title: Understanding the early life and environmental
determinants of bone strength and structure using
participants from the Hertfordshire Cohort Study.

REC reference: 11/EE/M96

Protocol number: 8012

EudraCT numiber: MNIA

Amendment number: Substantial Amendment 04
Amendment date: 09 August 2019

IRAS project ID: 80524

The above amendment was reviewed on 06 September 2019 by the Sub-Committee in

comespondence.

Ethical opinion

The members of the Committee taking part in the review gave a favourable ethical opinion of
the amendment on the basis described in the notice of amendment form and supporting

documentation.
Approved documents

The documents reviewed and approved at the meeting were:

Document Version Dafe
Cowering letter on headed paper [Response to Committee Quernes - 24 September 2018
REC Commitiee Cover Letter]
Letters of invitation to participant [HCS Mutrition and PA Study V1.0 18 June 20189
Invitation Letter ]
Mon-validated questionnaire [HCS Mutrition and PA Study V1.0 18 June 2018
Questionnaire ]
Motice of Substantial Amendment (non-CTIMP) Substantial |09 August 2019
Amendment
4
Other [HCS Nutrition and PA Study Telephone Guide ] V1.0 18 June 2018
Other [HCS Nutrition and PA Study Contact Sheet | V1.0 18 June 2018
Other [Original REC form signed by new CI] 30 August 2019
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GENEActiv participant diary |

Other [HCS Mutrition and PA Study Conduct Information, Tracked] [W1.1, 24 September 2018
Tracked

Parficipant consent form [HCS Mutrition and PA Study Consent V1.0 103 July 2018

Fom ]

Parficipant information sheet (P15) [GEMEActiv Physical Activity V1.0 18 June 2019

Muonitor: Participant Information]

Parficipant information sheet (P15) [HCS Mutrition and PA Study V1.1, 24 September 2018

Participant Information Leaflet, Tracked] Tracked

Research protocol or project proposal [Protocol HCS Nutrition and  [W1.8, 24 September 2018

P& Study, Tracked] Tracked

Sample diary card/patient card [HCS Mutriion and PA Study V1.0 18 June 2019

Summary CV for Chief Investigator (CI) [CV Jean Zhang]

Membership of the Committee

The members of the Committee who took part in the review are listed on the attached sheet.

Working with NHS Care Organisations

Sponzors should ensure that they notify the R&D office for the relevant NHS care
organization of this amendment in line with the terms detailed in the categorisation email

issued by the lead nation for the study.

Statement of compliance

The Committee iz constituted in accordance with the Govemance Amangements for
Research Ethics Committees and complies fully with the Standard Operating Procedures for

Research Ethics Committees in the LK.

HRA Learning

We are pleased to welcome researchers and research staff to our HRA Leaming Events and
online leaming opportunities— see details at: https:ifwww. hra nhs.uk/planning-and-improving-

researchileaming’

11/EEN196: Please quote this number on all comespondence

Yours sincerely,

o

&

L

S
s
K

P.P
Mr David Grayson
Chair

E-mail: nrescommittee. eastofengland-cambsandherts@nhs_net

Enclosures: List of namesz and professzions of members who fook part in the review

Caopy to: Dizna Galpin
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East of England - Cambridgeshire and Hertfordshire Research Ethics Commitiee

Attendance at Sub-Committee of the REC meeting on 06 September 2019

Committee Members:

Name Profegeion Frezent

Dr Maun: Buraglio Independent Consultant in Clinical | Yes
Pharmacology and Clinical
Development

Mr David Grayson (Chair) Retired Local Govermment fes
Administrator

Also in attendance:
Name Poeifion (or reason for affending)
Miss Hatie Amold Approvals Administrator
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University of
Southampton

Dr N R Fuggle
University of Southampton
Human Development and Health Sciences

Date: 16 July 2019

Dear Dr Fuggle,

Professional Indemnity and Clinical Trials Insurance

Project Title: Understanding the early life and environmental determinants of bone
miicroarchitecture using participants from the Hertfordshire Cohort Study
(amendment 4)

ERGO Ref: 12827
Participant Mumbers: increased by 200

Thank you for submitting the documents notifying the substantive amendment on
this project.

Having taken note of the information provided, | can confirm that this project will
continue to be covered under the terms and conditions of the abowve policy.

If there are any changes to the above details, please advise us as failure to do so may
invalidate the insurance.

[ /{m [ - .
T

Mrs Jenny King
Senior Insurance Services Assistant

Tel: 023 8059 2417

email: jskln08@soton.ac.uk
Finance Department, University of Southampton, Highfield Campus, Southampton

SO17 18] LK.
Tel: +44(0)23 B0O59 5000 Fax: +4440)23 8059 2195 www_southampton.ac.uk
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Document for the ethics amendment for changes made for 1-year follow up and the COVID-19

Extension Study.

NHS

Health Research Authority

East of England - Cambridgeshire and Herifordshire Research Ethics Committee

The Oid Chapel
Royal Standard Place
Moftingham

MNG1 8F5

Please note: This is the

only and does not allow the
amendment to be implemented
at NHS sites in England until
the outcome of the HRA
assessment has been

confirmed.

24 June 2020

Dear Ms Bloom,

Study title: Understanding the early life and environmental
determinants of bone strength and structure using
participants from the Hertfordshire Cohort Study.

REC reference: 11/EEN0196

Protocol number: B012

EudraCT number: NiA

Amendment number: Substantial Amendment 5

Amendment date: 28 May 2020

IRAS project ID: B0524

The above amendment was reviewed at the meeting of the Sub-Commitiee held in
Comespondence.

Ethical opinion

The members of the Commitiee taking part in the review gave a favourable ethical opinion
of the amendment on the basis described in the notice of amendment form and supporting
documentation.

Approved documents

The documents reviewed and approved at the meeting were:

Document Verzian Date
Mon-validated questionnaire [Questionnaire for telephone interviews | 1.0 14 May 2020
with older people COVID-18_v1 Intervention Group]

Mon-validated questionnaire [Questionnaire for telephone interviews | 1.0 14 May 2020
with older pecple COVID-18 w2 Control Group ]

Mon-validated questionnaire [HCS Nutrition and PA Study 1.0 14 May 2020

A Ressa~ch Sihizs Comm thes sstabliche: by Ee 453 1h Sassach Aut-arlty
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(Questionnaire 1 year FU]
Maotice of Amendment (non-CTIMP) Substantial (28 May 2020
Amendment
5
Other [REC Commitiee Response Letter] 18 June 2020
Research protocol or project proposal [Protocol HCS Mutrition and  |2.0 18 June 2020
PA Study Tracked Changes]

Memberzhip of the Committee

The members of the Committee who took part in the review are listed on the attached
sheet.

Working with NHS Care Organisations

Sponzsors ghould ensure that they notify the R&D office for the relevant NHS care
organization of this amendment in line with the terms detailed in the categorisation email
issued by the lead nation for the study.

Amendments related to COVID-19

We will update your research summary for the above study on the research summaries
section of our website. During this public health emergency, it is vital that everyone can
promiptly identify all relevant research related to COVID-19 that is taking place globally. If
you hawve not already done 20, please register your study on a public registry as soon as
possible and provide the HRA with the registration detail, which will be posted alongside
other information relating to your project.

Statement of compliance

The Committee is constituted in accordance with the Govermnance Amangements for
Research Ethice Committees and comiplies fully with the Standard Operating Procedures for
Research Ethicz Committees in the LK.

HRA Learning

We are pleased to welcome researchers and research staff to our HRA Leaming Events

and online learning opportunities— see details at: hitpsyihwaw hra_nhs.uk/planning-and-
improving-research/leaming/

11/EEN196: Please guote this number on all comespondence |

Yours sincerely

po fslall

Professzor Barry Hunt
Chair
E-mail: cambsandherts rec@hra.nhs.uk

Enclosures: List of names and professions of members who took part in the
review

A EEsazh Sihlzs Commthes sstabliches by 7 H3a1h assa72h Aut- arlty
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Copy fo: Dr Nichals Fuggle
Diana Galpin

M Eesatzh Sihize Comm thes setabllishel by b7 453 1h a8 sa2h Mot~ arlty
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East of England - Cambridgeshire and Hertfordshire Research Ethics Committee

Attendance at Sub-Committee of the REC meeting on 29 May 2020

Committee Members:

Name Frofession Frezent Notfes

Dr Maure Buraglio Independent Consultant |Yes
in Clinical Pharmacology
and Clinical
Development

Professor Bammy Hunt Pro-Vice Chancellor Yes Chaired the Meeting
[Intermnational) (Retired)

Also in attendance:

Name Position (or reason for affending)

Miss Faye Slade Approvals Administrator

A gssatzh Sihlzs Comm ttes setablishel by o e 433 1h Ssssa-zh Aut~orlty
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Appendix D NAPA study baseline questionnaire

Understanding the early life and environmental
determinants of bone strength and structure:
The Hertfordshire Cohort Study Nutrition and Physical
Activity Study

Questionnaire

Lifecourse

S tl LIMIVERS T"r'tl.'lF
outnam on Epidemiology
P MRC | &0
Today's date:
d d m m ¥ ¥
Date of birth:
V1.0 19/06/2019 1 REC Ref: -11/EE/D196
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SECTION 1: BACKGRDUND

1. In terms of relationships, which of the following would best describe your cument status?
Plaase tick ane box
i Single ]
il Married n
jii.  Divorced or separated a
. Widowed n
v.  Cohabiting a
vi.  Civil partnership a
2. Category of domicile
Plaase tick afl that apply
i Alone o
ii. Mot alone (lives with friend)partnes/family) O
ii.  Sheltered/warden controlled flat o
. Other (please spacify) o
If answer to category of domicile is "alone”, how long have you lived alone? (Years. Months) [
3. Is your accommodation:
i.  Owned/mortgaged o
ii.  Rented o
iii.  Other (please spacify) u
V1.0 19/06/2019 2 REC Ref. -11/EE/N196
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SECTION 2: NUTRITION AND DIET

4, DETERMINE Checklist

Circle the number in the “yes’ column for those that apply to you. For each 'yes' answer, score the number in the box. Total the

nutritional scone.

Itern YES
1 | have an illness or condition that made me change the kind and/or amount of food | eat. 2
2 | eat fewer than 2 meals per day. 3
3 | eat few fruits or vegetables or milk products. 2
4 I have 3 or more drinks of beer, liquor or wine almost every day. 2
5 I have tooth or mouth problems that make it hard for me to eat 2
[ | don't always have enough money to buy the food | need. 4
7 | eat alone most of the time. 1
] | take 3 or more different prescribed or over-the-counter drugs a day. 1
] Without wanting to, | hawve lost or gained 10 pounds in the last 6 months. 2
10 | am not always physically able to shop, cook and for feed myself. 2
TOTAL
V1.0 19/06/2019 3 REC Ref -11/EE/0196
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5. Now I am going to ask you how often over the past 3 months you have eaten particular foods |

FOOD AND AMOUNTS AVERAGE USE IN PAST 3 MONTHS
Less 1-3 | Once a | 2-4 per | 5-6 per | Once a | 2-3 per | 4-5 per | 6+ per
Never | than woek | week | wesk day day day
once{ | Per day
miath

maonth
1. |White bread fome sce) 0 1 2 3 4 5 6 7 8 9
2. |Brown and wholemeal bread fome| g 1 z 3 4 5 6 7 8 5

shica)

3, |Bisouits ag. digestve fone) 0 1 2 3 4 5 & 7 8 3
4. |Apples fone fuit) 0 1 2 3 4 5 & 7 8 3
5. Bananas (ome fot) 0 1 2 3 4 5 B 7 B £l

6. | Melon, pineapple, kiwi and other

ol fure (mediom sening) | ® 1 2 3 4 5 & 7 8 9
7 fmm;?ﬁm 0 1 2 3 4 5 6 7 8 3
8. |Garlic — raw and cooked dishes 0 1 2 3 4 5 6 7 8 9
g, |Marmow and courgettes (1] 1 2 3 4 5 & 7 8 9
10. |Peppers — cooked & fosh 0 1 2 3 4 5 & 7 ] 9
11. |Yogurt (2257 por) 1 2 3 4 5 & 7 8 3

12. |Eggs as bailed, fried, scrambled 1] 1

= ] 2 3 4 5 1 7 ] 9
13. |White fish a.g cod fadbbek,
plsica, sole (not in 0 1 2 3 4 5 6 7 8 g
batreryorumbs)
14. | Oily fish, e.g. mackerel runa, 0 1
2 3 4 5 1 7 ] 9
salmorn
15. | Bacon and Gamman o : 2 3 4 5 6 7 8 9
16. |Meat pies, a.q pork pie, pasties, ] 1
& ke, ol 2 3 4 5 6 7 ] ]
17. |Bailed, mashed and jackst
N 1] 1 2 3 4 5 6 7 ] 9
potatoss [one agg se potato)
18. |Chips L1} 1 2 3 4 5 1 7 ] 9
19. |Pasta o.g. speghalty, macarom 1] 1 2 3 4 5 & 7 8 9

Which iz the main spreading fat you have used for examiple on bread, toast or vegetables and how often do you consume this?

20. |Spreading fat [teaspoen)

Please name the spreading far 0 1 2 3 4 5 & 7 8 3
You usa -
1.0 19/06/20159 4 REC Ref. -11/EE/D196
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6. Please detzil below the type of milk you have drunk over the last 3 months
7. And please state how much of this milk you have consumed
For guestions & and 7 please complete table below

25, Type of milk Please tck 26. On average, over the past 3 months, how
miuch milk have you consumed per day?
Exa Whole
mple - 0.5 pints or % pint per day
1. Wheole pastewrised or UHT
a
pints per day
7 Semi-skammed pastewrnseg (incude 17 -
milks) ar UHT pints per day
3. Skimmed pasteurised or UHT 3
pints per day
4, Other (Ploase speaiy) 5
pints per day
= —
|
8. Have you added sugar to tea and coffes or breakfast cereals in the past 3 months? O Yes |0 Mo
Ifne, go to guestion 10
9. Approdmiataly how many teaspoons of sugar have you added sach day?
10. My appetite is:
i VEry poor o
i poor a
iil. Everage a
iv. good n |
v.  wverygood El_
11, When I eat I feel full after
i afew mouthfuls n
ii. athird of a meal a
jil. ~ half of a meal a
iv.  mostof the meal n
v. I hardly ever feel ful O
12, Food tastes
i very bad ju |
i bad o
iii.  awerage u |
iv. good ju |
v.  wvery good a
V1.0 15/06/2019 3] REC Ref: -11/EE/0196
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13. Normally T eat

Appendix D

less than one meal per day

one meal a day

two meals a day

three meals a day

= |F

meore than three mealks a day

ojojoaa

14, If appetite is poor or very poor:

i.  Hawve you eaten in the past 5 days?

[u]

fes

ii.  Areyou likely to eat in the next 5 days?

¥
oo
g &

fes

15, How is your appetite now compared to one year ago?

unchanged

i better

iv. don't know
16. Have you intentionally reduced the amount you eat in the past 3 months?

ooujojoio

V1.0 19/06/2019 6
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SECTIDN 3: PHYSICAL ACTIVITY

17. Do you walk outside?

someone. We db nat mean: & wallang towr)
¥ no, plaase go to question 21
18. Did vou walk during the past two weslkes?
Fno, plaase go to question 21
19. How many times did you walk in the past two weeks?

(explanation: with walking outside we mean walong to go shopping or doing other daily activities, ke wisiting

20. How long did you usually walk for each time?

21. Do you cycle?

Hith cyoiing we oo not mean: a cyoling tour)
Ko, plaase go to question 25

(explanation: with cycling we mean cyding to go shapping or doing other daily activities like visiting someona,

22, Did you cycle during the past bwo weeks?
Fno, plaase go to question 25

23, How many times did you cycle in the past two weeks?
24, How long did you usually oyde for each time?

hris}

25, Do you have a garden (including alletment)
o, plaase go to question 31

O Mo

26. During how many months per year do you work regulardy in your garden?

27. Did wou work in the garden (or allotment) during the past two weeks?
Ko, plaase go to question 31

28. How many times did you work in the garden (or allotment) in the past two weeks?

O Mo

29, How long did you usually work in the garden (or allotment) for each time?

hr{s)

30. Did you dig the earth in your garden during the past two weeks?

Fno, please go to question 34

31. Do you take part in any sporting activities? (“Spovts induck these activites lsted in question 32)

O Mo

O No

32, Which sports did you take part in most during the past two weeks? (Please bok
boxfas))

How many times did you take
part in this sport in the past
two weeks?

kime?

How long, each

hir{s)

Distance walking

Distance cycling

Gymnastics

Cycling on a home trainer

Swimming

5|= |7

Dancing

Bowling

=

Tennis, badmirton

=

Runming, fast walking

Raowiing

Sailing

BB e F

Play bilkards

Fishing

Playing soccer/baskethall hockey

Playing volleyball/baseball

Skiing

AN RS

Other (please describea] .

V1.0 19/06/2019 T
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33. How many times did you perspire while taking part in sport during the past two weelks?

34, Do you do light household tasks?
Explanation: By light household tzsks we mean washing the dishes, dusting. making the bed, doing the bundry. | ™
hanging out the undry, iroming, Sdving up and cooking meals.

I no, plaase go to guestion 40
35. How many days did you do light household tasks during the past two wesks?

36. How long per day did you usually do light household tasks for? hr{s)

37. Do you do heavy household tasks?
Explanation: By heavy housahold tasks we mean window deaning, danging the bed, beating the mat,
vacuuTing. wasiing or scrubbing the foor, and chores with sawing. carpeting, repairing or peintng. O Yes O No
Ifne, please go to guestion 40

3B. How many days did you do heavy housshold tasks during the past two weeks?
39. How long per day did you usually do heavy housshold tasks for? hris)

40. You just told me about your usual activities inthe past two weeks, Were the past two wesks normal as

compared to the rest of the past year?
O Yes O Mo

fyes, ploase go to question 42

41. Why were the past two weeks not 'normal’?

il

k

gjaojojojafo

V1.0 19/06/2019 8 REC Ref: -11/EE/D196

151



Appendix D

|mcmnhnmmnmmmmnm I

IQ.MmmﬂﬂhaMﬂﬂmmmﬁﬁHmm?Mman I

O High blood pressure O Vitligo O Osteoporosis

O Diabetes O Depression O Thyroid disease
Lung disease (Esthms, COP0, -

a f hronic bronchiss) O Parkinson's disease O Stoke

o R id arthriti o Ehﬂﬂjf?ﬂatamd;m

O Mubiple sclerosis o wfm

O Cancer {iplease spacify balow)

O Operations (jplease specify befow)

O Other serious ilinesses (please spaciy balow)

43, Do you reqularly take any medicines/tablets/eye dropsfinhalers/dietary supplements etc.?
s Lising block capitals please copy the genaric names from the labels on the battlas or boxes along with frequency and dosage.

s Lo 2 new line for aach madicine.
Ploase include requiar pain killers such as paracatamol and over the counter medicines such as glucosamine
Name of the Drug Frequency Dosage Unit of Drug (e.g. mgs)

44, Many people find it hard to take all their medications. Do you find yourself miss any medications regularhy? |E| ‘fsll] No
If yes, which ane, and why?

V1.0 19/06/2019 9 REC Ref: -11/EE/0196
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45, In the last year, have you had any falls? O Yes O Mo
I yes, how many falls?

46, In the last year, have you had amy fractures? O Yes O No
T yes, how many frectures?

Can you recall the dircumstance in which you fell or fractured?

47. How would you rate the risk of you breaking your bones compared to other men/women?
i.  Much lower

A litde lower
About the same
A licide higher
Much higher

alajajafa

= |7

Dast}ﬁnuﬂﬁ.hmemhstmﬁdtuimmuhﬁ-ﬁmdaemﬁeﬁmur I:I'1"E| 3 ha | o Dot know
IF yes, how much? (kg)

49, Are you or your family concerned that you may be underweight or nead nutritional advics? D\'ﬁ O No | O Don't know
50. Have you noticed that your chothes or rings have become loose recently? O Yes| O No| O Don't know
51. Have you recently lost your appetite and/or interest in eating? O Yes| O No | O Don't know

52. How often in the last wesk did you feal "everything I did was an effort” or "1 could mot get
going?” Please tick ane box

i.  Rarely or none of the time (less than 1 day)

ii. Someoralitte of the tme (1-2 days)

iii. A moderate amount of time [3-4 days)

.  Mostof the ime (more than 4 days)

[N p=ppEypn|

53. Do you or would you have any difficulty (or find it troublesome, exhausting or worrying) to do the following?

o Yes, some | Yes unable
difficuliy to do alone

a Washing down (whether in bath or not) ] ] a

b. Removing a jug, say, from an owerhead shelf a a a

c. Tying agood knot in string ] ] n |

d. Cutting toenails o ] =]

&, Running to catch a bus a a a

f. Going up/down stairs ] ] a

g. 'Going shopping and camying a full basket of shopping in either hand m] m] a

h. Doing heavy housework a a a

i.  Preparing a hot meal ] ] a
H.ﬁjmkﬁveawhﬂmihﬁ,feﬂhmnﬂunwﬁﬂv.uﬁdiiﬁmmﬂﬁﬁﬁwdnmﬁm O Yes|O N

can do?
V1.0 19/06/2019 10 REC Ref: -11/EE/D196
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55. The following items are about activities you might do during a typical day.
Does your health now limit you in these activities? If o, how mudh?

Not: limitad Limited a litde Limited a lot
1. | Vigorous activities, such as running, lifting heavy - o -
objects. Participating in strenuous sports - -
2 Modarate activities, such as moving a table, pushing a — o —
vacuum deaner, bowling or playing golf - -
3 Lifting or carrying groceries O [} O
4, | Climbing several flights of stairs O o O
T, | Cimbing cne Mght of stairs O o O
[ Bending, kneeling or stmoping O m} O
7. | Walking more than one mile O [m] O
8 | Walking half a mile O [} O
9. | Walking one hundred yands O [} O
10. | Bathing or dressing yourself O [} O
56. Do you cumently smoke? O Yes | O No
57. Have you ever been a smoker? (at least once a day for one year or more) O Yes | O No
5B. Do you ever drink alcohol? O Yes |0 No

Fne, go to question 60
59, JHm often do you currently drink alcohol? (e.q.: wine/beer/lager/ dder/ portfspirits/liqueurs
etr

" Dlnase tick one bax

i MNever ad
& Once every 2-3 months a
i,  Once 2 month a
iv. e a fortmight O
v. 1-2times per week a
vii  3-6 times per week O
vii. nceaday O
vilt,  More than once a day O
Beabﬂﬁfm{tfrﬁr
oo sl e o ety 0 3 o v o= [ Vi Gmallidlrge
document the mid-point). glacsas. )
Spirits/Tiqueu
[measures)
V1.0 19/06/2019 1" REC Ref: -11/EE/0196
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SECTION 5: SOCIAL AND PSYCHOLOGICAL ASPECTS

60, Do you use any meal, activity or transport services? 3 Yes O Mo
If yes, how frequently?
Type of service Pleasa Frequency, xper wesk
tick
[Exam Hot meal aelivery
ple o 5 times per weak
1.
Hot meal delivery m]
2
Frozen meal delivery a
EX
Lunch club m]
4,
Dial-a-ride/similar a
L
Walking growp o
6. 1
Exercise group— O

NE Lfor ‘exercise group indude dance, tai chi, yoga etc.

61, Please tell me how often you have taken part in the following activities in the last 12 months, (Please tick)
Newer Less than monthly Monthhy Weskly

1. Religious activities/observance
2 Positions of oMice, school governar, coundillor et
3. Involvernent in chubs and organisations, woluntary or

official
4. Courses and education/evening classes
5 Cultural visits to stately homes, galleries, theatres,

cinemia or live music events
[ Social indoor games, cards, bingo, dhess etc.
2 Visiting friends and relatives

V1.0 19/06/2019 12 REC Ref: -11/EE/0196
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B Gaing to pubs and social clubs

9. Individual occupations e.g. reading, kstening to
music

10. Household tasks e.g. DIY, maintenance, decorating

11. Practical activities, making things with your hands
e.g. pottery, drawing etc,

12, Gardening

13, Using a home computer tor leisure

62. Lubben social network scale — 6 (LSNS-6)

FAMILY: Considering the people to whom you are related by birth, marrioge, odoption, efc._

1.

How many relatives do you see or hear from at least once a month?

P

How many relatives do you feel at ease with that you can talk about private matters?

How many relatives do you feel dose to such that you could call on them for help?

FRIENDSHIPS: Considering all af your friends including those who live in your neighbourhood

How many friends do you feel dose to such that you could call on them for help?

5. How many of your friends do you see or hear from at least once a month?
6. How many friends do you feel at ease with that you can talk about private matters?
7.

3. General self-efficacy (Pease tick ane bax per question)

Strongly disagree | Disagree Agree Strongly agree
1. | can always manage to solve difficult problems if
| try hard enough
FA | can find a way to get what | want even if
someone is trying to stop me
3. It is easy for me to stick to my aims and reach my
goals
4 | am calm when things are difficult because |
know | can cope
5. If | am in trouble | can usually find a way out
1.0 19/06/2019 13 REC Ref: -11/EE/0196
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SECTION 6: PATIENT REPORTED OUTCOMES

&4, In terms of quality of life:
Plagse indicate which statement best desenibes your quality of ife (Tiok ane bax for sach lettered section (3, b
catr.)

Mobility

T have no problams in walling around

T have some prodiems in walking around

T am comfinad to bed

- ? Bllm e

T have no problams with salf-care

I have some profdems washing or dressing myself

T am unabie to wash or dress mysaff’

Activites (e.g. work, stucl, housework, famil or leisure actites)

1 have no problams with performing my usual actinties

I have some profdems with parforming my usual activities

Ble |~ E Blm

1 am unable to perform my usual achvities

Pain/discomfort

2,

1 have no pain or dscomion

1 have moderate pain or discomiornt

1 have extreme pair or discomioit
Depression

1 am not anwious or dapressad

T am moderataly amous or depressed

Bl m = E Bla -

T am extramely anvous or dapressed’

V1.0 19/06/2019 14
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65.

V.U THUAUTY

To help peopla
say how good
ar bad a health
state Iz, wa
have drawn a
ccala (rathar
like a
themmometer)
o which the
best state you
canimaging is
marked 100
ard thie worst
state you can
imagine is
marked by Q.

We would like
yau W indicate
on this scale
how qood ar
bad your own
health is todey,
In yaur aginion,
Plaaze do this
by drawing a
ling from the
bow balow ta
whichever point
on the scalz
indicates how
goed of bad
your health
state s,

£ BuraCol. Group

Yo own
licalih siute

Tl

Worst
imaginable

FuesaalLbe skl

1o HEL HET. -11/EE/TY0
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SECTION 7: PHYSICAL EXAMINATION. TD BE COMPLETED BY RESEARCHER

66. Height (m)

67. Weight (kg)

68. BMI (kg/m? )

69. Balance tests [maximum stand for 10 seconds)
a) Side-by-side stand (time in seconds)

b) Semi-tandem stand (time in seconds)

] Tandem stand (time in seconds)

70. Gait speed test (3m)

a) Walk ime 1 (in seconds)

b} Walk time 2 (in seconds)

71. Chair stand test -

a) Is patient able to stand up from sitting with ams folded? (Single chair stand test) O Yes O HNo
b) Time for five repetitions (seconds)
72 Grip Strength (kg), abways start with R hand, record to nearest kg: B L

a) Frst attempt

b) Second attempt

¢} Third atternpt

If unable to complete aspects of the Short: Physical Performance: Battery Test, R
please note down the © reason.

Balance test Side by side stand 1) Tried but unable

2) Particpant could not stand)'walk/hold

Semi-tandem stand pasition unassisted

Tandem stand 3] Mot attempted, you felt unsafe
Gait Speed Test | Walk 1 4) Mot attempted, particdpant felt unsafe
P 5) Participant unable to understand instructions
Chair Stand Test | Single chair stand 6) Other (Specify)
Repeated chair stands 7] Participant: refused
V1.0 19/06/2019 16 REC Ref. -11/EE/0196
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SECTION 8: ENVIRDNMENTAL ASPECTS

73. Do you receive help with:

Eating O Yes [0 Mo
Preparing food O Yes |0 No
Food shopping? O Yes ([0 Mo

I yes, in the last 3 months, who usually provided you with help with these activities?
TFor sach activity, please ramk all who provided halp. Rank according to axtent of help provided (from most to least help): mast=1]

Eating Preparing food Shopping

Partner
Friend

Family

Carer

Other {dease specfy)

74. In the last 3 months could you please tell me the name and location of the shop where you [or the person in your household who
does this) do most of vour food shopping? Can vou also include how often you shopped at that store and the approximate amount spent
at each visit?

[The place where they buy most of thair food from. If more thar one shop & identified then ask which i store where the most food &

O Aldi O  Iceland

O Coop O Marks & Spencer

O wud O  Sainsbury's

O  Morrisons O Sainsbury's bkocal

O  Tesco m] Waitrose

O Tesco express O  Intemet shopping

O  Asda O other (please specty)
1. Location
2, Frequency

3. Approximate spend per visit

75. What mode of transport do vou [or the person in vour household who does this) take to the store where vou do most of vour food

shopping?
[T¥ move than one option is providad, ask particpant fe ramk them from mest comman method of transport to least: most=1]
O  Car (I drive myself) O  Public transport taxi
O Car (I rely on a lift) [from partner/ friend] O Mot applicable (I do intermet shopping)
m} _'Jl'd; O oOther (plaase spacify)
76. Do you (or the person in your household who does this) experience any transport barriers to going food
shopping? O Yes |0 No
I yes, which one(s)?
O Mo public transport O MNocar
O  Infrequent public transport O Do not drive
O Public transport stops are too far away O oOther (plaase spacify)
V1.0 19/06/2019 17 REC Ref. -11/EE/0196
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77. How much time do you (or the person in your household who does this) usually spend food shopping h ek
sach week, induding travelling to and from the stores? = per
mins per week
T8, Orver the past 3 months, what other food shops have you (or the person in your household who does this) shopped at for groceries?
Can you rank these in terms of next most used store down to the least? Can you also indude how often you shopped at that store and
the approximate amount spent at each wisit?
[Planes where food has been purchased for the housahold, Ramk stores based on amount of food bought (from mast to leestl most=1]
O Adi O  Iceland
o Co-op O Marks & Spencer
O Lud O  Sainsbury's
a Morrisons m] Sainsbury’s local
O Tesm [m} Waitrose
O Tesco express O  Intemet shopping
O Asda O  Other (ploase speaiy)
1 2 3 4 5 1
Location
Frequency
Approximate
spend per visit
V1.0 19/06/2019 18 REC Ref. -11/EE/N196

161



Appendix E

Appendix E NAPA study 1-year follow-up questionnaire

Understanding the early life and environmental
determinants of bone strength and structure:
The Hertfordshire Cohort Study Nutrition and Physical
Activity Study

Questionnaire — 1-year Follow-Up

Lifecourse

LIMIVERSITY OF

ithampton Epidemilogy
southampto MRC | &
Today's date:
d d m m ¥ ¥
Date of birth:
d d m m ¥ ¥
V1.0 1450572020 1 REC Ref. -11/EEN196
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SECTION 1: BACKGRODUND

Appendix E

1. In terms of relationships, which of the following would best describe vour cument status?
Plaase bick one box
i Single O
il Married a
jii.  Divorced or separated a
. Widowed a
v.  Cohabiting ]
vi.  Ciwil partnership ]
2. Category of domicile
Pz ticck all that apaly
i Alone o
i,  Notalone (lives with friend/partner/family) m]
ii.  Sheltered/warden controlled flat u
. Other [plaase speciy) o
If answer to category of domicile is "alane”, how long have you lived alane? (Years. Months) [
3. Is your accommodation:
i,  Owned/mortgaged o
ii. Rented a
iii.  Other (please speciy) u
V1.0 14/05/2020 2 REC Ref: -11/EE/D196
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SECTION 2: NUTRITION AND DIET

4, DETERMINE Chedkdist

Circle the number in the "yes" column for those that apply to you. For each yes' answer, score the number in the box. Total the

nutritional score.

lvem YES
1 | have an illness or condition that made me change the kind and/or amount of food | eat. 2
2 | eat fewer than 2 meals per day. 3
3 | eat few fruits or vegetables or milk products. 2
4 | have 3 or more drinks of beer, liquor or wine almost every day. 2
5 I have tooth or mouth problems that make it hard for me to eat. 2
[ | don't always have enough money to buy the food | need. 4
7 | eat alone most of the time. 1
B | take 3 or more different prescribed or over-the-counter drugs a day. 1
9 Without wanting to, | have lost or gained 10 pounds in the last & months. 2
10 | am not always physically able to shop, cook andfor feed myself. 2
TOTAL
V1.0 14/05/2020 3 REC Ref: -11/EE/0196
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5. Now [ am going to ask you how often over the past 3 months you have eaten particular foods

Appendix E

FOOD AND AMOUNTS AVERAGE USE IN PAST 3 MONTHS
Less 1-3 | Once a | 2-4 per | 5-6 per | Once a | 2-3 per | 45 per | 6+ per
Never | than week | wesk | wesk day | day day
oncef | Per day
manth
month
1. | White bread fone shce) o 1 2 3 4 5 6 7 B 9
2. |Brown and wholemeal bread fone| ¢ 1 7
- 3 4 5 6 7 ] 5
3, | B eg. digestve fone) 0 1 2 3 4 5 6 7 8 9
4. | Apples fone fui) 0 1 2 3 4 5 6 7 8 g
5. Bananas [one frui) 1] 1 2 3 4 5 1 7 1 £l
6. | Melon, pineapple, kiwi and other
sl s [ : ing) 1] 1 2 3 4 5 1 7 1 £l
7. | Green salad e, kttuce, ] 1
e 2 3 4 5 1 7 1 £l
B. |Garlic — raw and cooked dishes 0 1 2 3 4 5 3 7 8 9
g, |Marmow and courgettes 0 1 2 3 4 5 3 7 8 g
10. |Peppers — cooked & frash 1 2 3 4 5 & 7 8 9
11. |vogurt (1255 por) 1 2 3 4 5 6 7 8 g
12. | Eggs as boiled, fried, scrambled 0 1
el S— 2 3 4 5 1 7 1 £l
13. |White fish e.q cod. Aadbbok,
plaica, sole (not in 0 1 2 3 4 5 & 7 8 g
batterorumbs)
14, | Gily fish, eg. mackera) funa, 0 1
2 3 4 5 6 7 ] 9
15. |Bacon and Gamman o 1 2 3 4 5 6 7 8 9
16. | Meat pies, e.g. pork pie, pastios, ] 1
& kihey, ol 2 3 4 5 1 7 1 £l
17. |Boiled, mashed and jacket
i 1] 1 2 3 4 5 1 7 1 £l
potatoes {one agg sze potato)
1B. |Chips 1] 1 2 3 4 5 1 7 1 £l
19, |Pasta a.g. spaghetti macaron 0 1 2 3 4 5 & 7 8 9
Which is the main spreading fat you have used for example on bread, toast or vegetables and how often do you consume this?
20. | Spreading fat (teaspoon)
Please name the spreading fat 0 1 2 3 4 5 6 7 8 g
You uss -
V1.0 140572020 4 REC Ref: -11/EE/196
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6. Please detzil below the type{s) of milk you have drunk over the last 3 months
7. And please state how much of this milk you have consumed
For questions & and 7 please complate table balow
75. Type of milk Please tick 26. On average, over the past 3 months, how
miuch milk have you consumed per day?
= Whoie
e v 0.5 pints or % pint par day
1. Whole pasteurised or UHT
a
pints per day
Z Semi-skimmed pasteursed [incude 1% -
milks) or UHT pints per day
3 Skimmed pasteurised or UHT 5
pints per day
4, Other (Ploase spaaiy) -
pints per day
L None
o
8. Have you added sugar to tea and coffee or breakfast cereals in the past 3 months? O Yes|O Mo
Fne. go to guestion 10
9. Approximately how many teaspoons of sugar have you added each day?
10. My appetite is:
i.  werypoor a
ii. poor |
iil.  awerage n
iv. good a
v.  wvery good D.
11. When I eat I feel full after
i.  afew mouthfuls a
ii. athind of a meal O
iii.  half of a meal |
iw.  mostof the meal a
v.  Ihandly ever feel full a
12, Food tastes
i.  werybad a
il bad n
iil.  awerage o
iw. good a
v.  very good a
V1.0 14/05/2020 L] REC Ref. -11/EE/D196
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13. Normally T aat

less than one meal per day
one meal a day

two meals a day

three meals a day

maore than three meaks a day

[y iy

= |

14, If appetite is poor or very poor:
i.  Hawve you eaten in the past 5 days?
ii.  Areyou likely to eat in the next 5 days?
15, How is your appetite now compared to one year ago?
i.  unchanged
il WOrse
il better
iv. don't know
16. Have you intentionally reduced the amount you eat in the past 3 months?

[N]

Yes

¥
oo
g F

Yes

booaiao

V1.0 14/05/2020 i REC Ref: -11/EE/196
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SECTION 3: PHYSICAL ACTIVITY

17. Do you walk outside?

(explanation: with walking outside we mean walling to go shopoing or daing otfer daily activities, ke visiting
someons. We db not mean: 2 walling tour)

Ko, plaase go to question 21

18. Did you walk during the past two weeks?

o, plaase go to question 21

19. How many times did you walk in the past two weaks?

20. How long did you usually walk for each time?

21, Do you cycle?

(explanation: with cycling we meaan cyding to go shopping or doing ather daily activities like wisiting someone,
With cyriing we db not mean: a cydling towr]

K no. plaase go to guestion 25

22, Did you cycle during the past two weeks?
K no, plaase go to guestion 25

o

. How many times did you cycdle in the past two weeks?
24, How long did you wsually cpcle for each time?

25. Do you have a garden or allotment
K no. plaase go to guestion 31

26. During how many months per year do you work regulary in your garden (or allotment)?
27. Did you work in the garden (or allotment) during the past two weeks?

I no, plaase go to question 31

2B. How many times did you work in the garden (or allotment) in the past two weeks?

29, How long did you wsually work in the garden (or allotment) for each time?

hris)

30. Did you dig the earth in your garden during the past two weeks?
31. Do you take part in any sporting activities? (Spevts includk activities ke these bsted in question 32)
I no, please go to question 34

O No

O Yes

O No

How mary times did you take
part in this sport in the past
two weeks?

32, Which sports did you take part in during the past two weeks? (Plaase sick
baxfas))

fima?

hr{s)

Distance walking

Gymnastics

Cycling on a home trainer

Swimming

sl= |®

Dancing

Bowling

=

Tennis, badminton

H

Running, fast walking

Rowing

Sailing

BB e R

Play billiards

Fishing

Playing soccer/bhaskethallhockey

Playing volleyball/baseball
Skiing

AV ERES

Other (please describa) .

V1.0 140572020 T
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33. How many times did you perspire while taking part in sport during the past two weeks?

34. Do you do light household tasks?
Explanation: By light household tasks we mean washing the dishes, dusting, making the bed, doing the laundry, | 5 Yes |0 Na
hanging out the laundry, ironing, tdyving up and cooking meals.

Ko, plaase go to guestion 37
35. How many days did you do light household tasks during the past two weeks?

36. How long per day did you usually do light household tasks for? hr{s)

37. Do vou do heavy housshold tasks?
vacuLTing, washing or scrubbing the foor, and chores with sawing. carpeting, repairing or Peinting. O Yes O No
o, plaase go to guestion 40

3B. How many days did you do heavy housshold tasks during the past two weeks?
39. How long per day did you usually do heavy housshold tasks for? hris)

40. You just told me about your usual activities in the past two wesks, Were the past two wesks normal as

compared to the rest of the past year?
O Yes |0 No

If yes, please go to question 42

41. Why were the past two weeks not 'normal'?

Diisease

Depression

Bad weather

Family occasion
Holiday

vi.  Other (please specify)

ZlE|e|~

H

ofojojojolo
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|mcmuknmmnmmm1cnm I

Iﬂ.themhenmﬂha&mrﬂﬁmhmwﬁﬂtﬂmm?ﬁmﬂkmmn&ﬂmﬂ I

O High blood pressure O Vitiligo O Osteoporosis
O Diabetes O Depression O Thyroid disease
o “"gtd'mfmﬁ.ﬁmﬁ.} O Parkinson's disease O Stoke
i . Heart disease (feart attack, angi
O Rheumatoid arthritis O are fadire) angins,
. . Peripheral arterial di
O Mubtiple sclerasis 0 ebadiation) smase

43, Dnmmuhhtﬂenn:ﬂuﬁfﬁﬁeﬁfﬂedmﬁiﬂuﬁfﬁeﬁvmmﬁemﬁemﬁ

= Using Bock capital ic mames from the bbeals on the bottles ar boxes along with frequency and dasage.
. I.h?anmfﬁ)e.lﬁrﬂad]m

Ploase include requiar pain killers such as paracetamol and over the courter madicines such as glucosaming

Name of the Drug Frequency Dosage Unit of Drug (e.g. mgs)

44, Many people find it hard to take all their medications. Do you find yourself missing any medications regularly? |E| ‘fs|E| No
If yes, which one, and why?

V1.0 140572020 9 REC Ref: -11/EE/0196
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45, In the last year, have you had any falls?

Appendix E

I yes, how many falls?
46, In the last year, have you had any fractures?

TF yes, how many fractures?

Can you recall the circumstance in which you fell or fractured?

47, How would you rate the risk of you breaking your bones compared to other men/women your age?

Much lower

A little lower

About the same

A little higher

= |®

Much higher

[ Q] ) gy

exercse)?
Tf yes, how much? (ka)

48, In the past 3-6 months, have you lost any weight unintentionally (i.e. not due to dieting or

EIY% DIhlEIDm'thm

49, Are you or your family concermned that you may be underweight or need nutritional advice?
50, Have you noticed that your clothes or rings have become loose recently?

O Yes| O Na | O Don't know

O Yes| O No| O Don't know

51. Hawe you recently lost your appetite and/or interest in eating?

O Yes| O Mo | O Don't know

quing?” Pleass tick one box

52. How often in the last week did you feel "everything I did was an effort” or "I could mot get

i.  Rarely or none of the time (less than 1 day)

ii. Someora litte of the ime (1-2 days)

ii. A moderate amount of tme [3-4 days)

iv.  Most of the time [more than 4 days)

SRRy

53. Do you or would you have any difficulty (or find it troublesome, exhausting or worrying) to do the following?

Yes, some ‘Yes unable
difficulty to do alone

Washing down (whether in bath or not)

Removing a jug, say, from an overhead shelf

Tying a good knot in string

Cutting toenails

Running to catch a bus

Going up/down stairs

Going shopping and carrying a full basket of shopping in either hand

rlal=ealn|s|w

Dioing heavy housework

i»  Preparing a hot meal

can do?

ooooooooo

54, Do you have any long-term illness, health problem or disability, which limits youwr activities or the work you

oojojojooooo

u
o
o
u
u
o
o
u
u
m]

|I:I ‘l"El No

V1.0 14/05/2020
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55. The following items are about activities you might do during a typical day.
Does your health now limit you in these activities? If so, how mudh?

Mot limited Limited a little Limited a lot
1. | Vigorous activities, such as running, lifting heavy - o _
objects. Participating in strenuous sports - -
2. | Moderate activities, such as moving a table, pushing a - O —
wvacuumn deaner, bowling or playing golf - -
3. | Lifting or carrying groceries O [m] O
4, | Climbing several Hights of stairs - o —
S, | Cimbing one Might of stairs O o O
6. | Bending, knesling or stooping o [u] O
7. | Walking more than one mile O a O
8. | Walking half a mile O [} O
9. | Walking one hundred yards O [m] O
10. | Bathing or dressing yourself O [m] O
56. Do you cumently smoke? O Yes |0 Mo
57. Have you ever been a smoker? (at least once a day for one year or more) O Yes |0 Mo
58. Do you ever drink alcohol? O Yes |0 Mo

o, go to question 60
59. How often do you currently drink alcohol? (e.qg.: wine/beer/lager/ dder/ port/spiris/liqueurs

etc.)
BPlaase tick one bax
i Never O
& Once every 2-3 months O
iit.  Once a month O
M. Once a fortmight O
v. 1-2 times par weak O
vi.  3-6 times par weak O
Wi (e a day O
Wii.  More than once a day O
Beer/lager/dder (cans,
. bottes, pints.._}
When drink these, how much would normilly have? Please
|:h:-|:ur'ri|'1‘:”-tI alcohol type and quantity {'rfalgl::ge s g'r\llern then Wine (smallistd/large
document the mid-point). &
Spirits/igueurs
[measures)
V1.0 14/05:2020 1" REC Ref: -11/EE/0196
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SECTION 5: SOCIAL AND PSYCHOLOGICAL ASPECTS

60, Do you use any meal, activity or transport services? A Yes |0 Na
If yes, how frequently?
Type of senvice Pleaza Freguency, xper wesk
tick
Exam Hot meal delivery
ple ¥ 5 times per week
1.
Hot meal delvery ]
A
Frazen meal delivery O
E
Lunch club O
4.
Dial-a-rideysimilar O
S
Walking group O
6. 1
Exerrise group— a

NE Zfor “exerdse group’ include dance, ti chi, yoga etr.

61. Plaase tell me how often you have taken part in the following activities in the last 12 months, [Please tck)
Newver Less than monthhy Marthhy Weskhy

1. Religious activities/observance
2 Positions of oiice, school governar, coundcillor etc.
3 Involvernent i clubs and organisations, woluntary or

official
4, Courses and education/evening classes
5. Cutural visits to stately homes, galleries, theatres,

dinema or live music events
E. Social indoor games, cards, bingo, chess etz
7. Visiting friends and relatives

V1.0 14/05/2020 12 REC Ref. -11/EE/0196
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8 Going to pubs and social clubs

9. Indwvidual occupations e.g. reading, lstening to

TSI

10. Household tasks e,g. DIY, maintenance, decorating

11. Practical activities, making things with your hands
2.0, pottery, drawing etc,

12, Gardening

13. Using a home computer tor leisure

62. Lubben sodial network scale — & (LSNS-6)

FAMILY: Considering the people to whom you are related by birth, marrioge, odoption, efc..

1. How many relatives do you see or hear from at least once a month?

2. How many relatives do you feel at ease with that you can talk about private matters?

ES How many relatives do you feel dose to such that you could call on them for help?

FRIEMDSHIPS: Considering all of your friends including those who live in your neighbourhood

5. How many of your friends do you see or hear from at least once a month?

3 How many friends do you feel at ease with that you can talk about private matters?

7. How many friends do you feel cdose to such that you could call on them for help?

&63. De Jong-Gierveld short Loneliness Scale

No More or less Yes

Emaotional loneliness

1. | experience a general sense of emptiness
2. | miss having people around me
3. | often feel rejected

Sociol loneliness

4. There are plenty of people | can lean on when | have problems
5. There are many pecple | can trust completehy
6. There are encugh people | feel dose to

V1.0 14/05/2020 13 REC Ref: -11/EE/N196
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B4, General self-efficacy (Please tick ane box per guestion)

Appendix E

Agree Stronghy agree

L | can always manage to sohe difficult problems if
| try hard encugh

2 | can find a way to get what | want even if
someone is trying to stop me

3. It is easy for me to stick to my aims and reach my
goals

4. | am calm when things are difficult because |
know | can cope

5 If | am in trouble | can usually find a way out

SECTION 6: PATIENT REPORTED DUTCOMES

&5. In terms of quality of life:
f;:jh&aﬁn!ﬂmbstmmmﬂh'f&iﬁ_dmm&rmmmfaﬁ
a. Maobility
i Ihave no problams it walling around m}
& I have some proddems in walking around m|
i, Tam confined to bed [m|
b. Self-care
i Thave no problams with self-care a
& Ihave some prodiems washing or dressing myseff [m]
. Tam unable to wash or dress myseff a
c.  Usual Adivities (mug. wovk. studl; housework, Smily or leisure activities)
i Thave no problams with performing my usual activities m|
i I have some probdams with parformming my usual activities m|
i Tam unable to perform my wsual activities m|
d. Pain/discomfort
i Thave no pain or discomiort m|
. Ihave moderate pain or discomfort m}
i T have extreme pain or discomiort m]
&  Anxiety/Depression
& Tam not anwous or depressed a
i Tam moderataly amious or depressed m}
i Tam extramaly anwous or dopressad’ m|
V1.0 14/05/2020 14 REC Ref: -11/EE/D196
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66.

V.U 14U IULY

To help people
say how good
ar bad a health
state Iz, wa
have drawn a
scala (rathar
like a
thermmometer)
on which the
best state you
canimagine is
marked 10
and the waorst
state you can
imagine iz
marked by 0.

W would like
yau ta indicate
on this scale
howe good or
bad your own
health is today,
I yaur aginich,
Plaaze do this
by drawing a
ling from the
box balow to
whichever point
on the scalz
indicates how
good or bad
yaur health
state is,

= EuroCol. Group

Yonr own
Iiealth siute

Tl

1o
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SECTION 7: PHYSICAL EXAMINATION. TO BE COMPLETED BY RESEARCHER

&7. Height (m)

68. Weight (kg)

69, BMI (kg/m?)

7. Balance tests (maximum stand for 10 seconds)
a) Side-by-side stand (time in seconds)

b) Semi-tandem stand (time in seconds)

¢] Tandem stand (time in seconds)
71. Gait speed test (3m)

a) Walk time 1 (in seconds)

b) Walk time 2 (in seconds)

72, Chair stand test O Yes O Ne
a) Is patient able to stand up from sitting with amms folded? (Single chair stand test) - -
b) Time for five repetitions (seconds)

73. Grip Strength (kg), absays start with R hand, record to nearest kg: R L

a) First attempt

b) Second attempt

c) Third attempt

If unable to complete aspects of the Short Physical Performance Battery Test,
please note down the cormesponding reason.

Appendix E

Balance test Side by side stand

1)

Tried but unable

Semi-tandem stand

2}

Particdpant could not stand,walk/hold
pasition unassisted

Tandem stand

3

Mot attempted, you felt unsafe

Gait Speed Test | Walk 1 4) Mot attempted, partidpant felt unsafe
Walk 2 5) Partidipant unable to understand instructions
Chair Stand Test | Single chair stand &) Orther (Specify)
Repeated chair stands 7)  Participant refused
V1.0 147052020 16 REC Ref. -11/EE/0156
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SECTION 8: HOME AND COMMUNITY ENVIRONMENT INSTRUMENT (HACE)

74. Home meobility

a. What type of home do you lve in?
Single famiy
Multi-family
Apartment building e condominium complex
Congregate housing or assisted liing
Nursing/rest home
Ofer
b. How many steps are at the main entrance of your home?
MNone
e or two
Several
Ten oF more
c. Is there a railing at the steps? OYES ONO
d. Is there a ramp at the main entrance? OYES ONO
&, Does the door at the main entrance open electronically or is someone available to open the door? OYES DO NO
f. How many steps are there from the miain entrance of your building to pour main living areas?
MNone
e or twe
Several
Ten or more
g. How many steps are there inside your main living area?
MNone
e or two
Several
Ten or mare
h. Is there a chairlift or elevator inside your main living area? OYES ONO
i. Is there a chairift or elevator inside your building? OYES ONO

ojoojojo) o

oo oo

oo oo

o oo o

75. Community mability

To what extent does your local community have:

Aot Same Mot ar all Dan't know

a Uneven sidewalks or other walking areas?

b. Parks and walking areas that are easy to get to and
easy to use?

[ Sate parks or walking areas?

d. Places to St and rest at bus stops, in parks, of in
other places where people walk?

2 Curbs with curh cuts

V1.0 14/05/2020 17 REC Ref: -11/EE/0196
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76. Basic mobility devices

Appendix E

Do you have?
a. Manual wheelchair Yes [0 Mo
b. Electric wheelchair or eledtric scooter Ves |0 Mo
€. Walker Ves [0 Mo
d. Cane or crutch Ves |0 Mo
. Bedside commode, raised toilet seat or grab bars near toilet ves [0 Mo
f. Grab bars or bench in tub or shower Ves |0 Mo
ToElEE Yes O Mo
. Dressing aids such as button adapters of Zpper pulls Ves [0 Mo
i Eating aids such as built-up silverware or kitchen aids such as outting boards that hold food or utensils that are
designed to be used with one hand Yes |0 Mo
77. Communication devices
Do you have?
a. Aids to help you communicate with people such as boards or papers with pictures or telephones with big dials and
hearing devices Yes |0 Mo
b. Vioice-output communication aids, such as voice generating computers Yes |0 Mo
€. A computer Yes [0 Mo
. Access to the internet Yes 0 Mo
78. Transportation factors
a. Do you have a car available to you at your home? Yes |0 Mo
b. Do you drive? Ye= |2 ho
. To what extent does your local community hawve: ' '
Alot Some | Motatall | Don't know

Public transportation that is close to your home

Public transportation with adaptations for people who are limited in thear daily

activities, such as buses that lower to the ground and chairlifts for

wheelchairs

Adequate disabled people’s parking
V1.0 14/05/2020 18 REC Ref: -11/EEN196
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79, Strongly agree | Agree | Meither agree Disagree | Swongly
Attitudes nor disagres disagree
a People in your building have negative
attitudes toward persons with limitations in
daity activities
b. People in your building are willing to help
persons with limitations in daily activities.
[ People in your community have negative
attitudes toward persons with limitations in
daity activities.
d. People in your community are willing to help
persons with limitations in daily activities.
V1.0 14/05/2020 19 REC Ref: -11/EE/D196
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Appendix F Healthy Conversation Skills guide - NAPA baseline home visits

Participant ID

Date

Time

Example script for Healthy Conversation at baseline visit — Intervention Group

Note down an asterisk on the questionnaire for possible issues that arise during its
completion

Pick up on these issues during the subsequent Healthy Conversation

In the conversation, focus on physical activity (e.g. walking) rather than specific
exercises — have a few printouts of some ROS exercises on hand

If the main issue identified is not physical activity or diet, focus on that (e.g.
depression, alcohol issues...)

Avoid: telling people what to do, making suggestions, offering solutions,
signposting, and giving information or advice — UNLESS and UNTIL this seems to be
appropriate and warranted as a result of the exploratory healthy conversation;
asking closed questions to which the answer can just be “yes” or “no”; using ‘why’
guestions that require the person to explain themselves; trying to persuade
someone to do something.

Support participant to make a SMARTER plan:

o Tryto set a small realistic goal. The participant might not set goals in the
baseline visit, and might build up to it and then set a goal in follow-up
telephone calls.

o If too many issues, focus on one or two areas (especially diet and PA). How
do they feel about adding these goals incrementally? Achieve one step at a
time.

Now I'd like to have a chat to you about healthy living and lifestyle. Our chat should only

take around 15 minutes, and if it is all right, | will time our talk to make sure that | am

being consistent with other visits in this study. Is it all right if | audio-record our chat for

quality

control and research purposes?

While we were going through the questionnaire, | noticed that you said that ... (issue

related to diet, exercise) ...

Or: What is your biggest concern at the moment?
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How does that impact on you? How does that make you feel?
How important is it for you (on a scale of 1 to 10) to address this?
What do you think are the benefits of doing/consequences of not doing this? (If reluctant)

What do you think you could do differently?

SPECIFIC — What exactly would you like to change?

What do you think is a good first step to address this? What would you like to do?

ACTION-ORIENTATED — What will you have to do to make this happen?
What actions do you need to take? How can you fit that into your daily routine?

What is the actual behaviour you are changing to achieve your goals?

REALISTIC — How confident are you (on a scale of 1-10) that you can achieve this change?
What do you think could get in the way, or what has been stopping you now?
How do you think you could get around this?

What support do you need to do this?

TIMED — When is a good time for you to start this plan (time/day)?

What is your time-scale for achieving your first goal/ultimate goal?

EVALUATED — When will you check your progress?
How will you know you’ve been successful?

How can you identify the things that went well and where you went off track?
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REVIEWED — When will you review your plans and goals to see if you need to make any

changes to these?
Who can support you with your Evaluation and Review?

What will you do next?

You will receive follow-up telephone calls with regards to our chat, at 1, 3, 6 and 9 months
after this visit. | look forward to speaking to you again in 1 month to see how you’re

getting on in achieving your goal to change/improve ... (e.g.: your diet, exercise).

(Adjust goal/strategies if necessary. If they are not achieving it, problem is with the goal,

not with them. Social support is important.)
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Appendix G Follow up Telephone Call Guide

Participant ID

Date Time

Understanding the early life and environmental determinants of bone strength and

structure: The Hertfordshire Cohort Study Nutrition and Physical Activity Study

Telephone guide

Semi-structured, example script for follow-up telephone calls.

When | visited you at home to complete the questionnaire and measurements/spoke to you last
time on the phone, we also had a conversation about ... (eg your diet, exercise) ... and you

identified a change you wanted to make. How are you getting on with that change?
GOOD:

What do you put that success down to?

How well did the plan we made work for you?

How are you feeling now you’ve done this?

How can you keep going with this change?

What if anything might get in the way?

What will you do if that happens in order to stay on track?

How confident on a scale of 1-10 are you that you can maintain this new behaviour (eg your diet,

exercise)?

What will you do next?
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NOT SO GOOD:

What has got in the way of you achieving the change in ... (eg your diet, exercise)?
How can you overcome that?

What else could you try?

What else might get in the way?

What will you do if that happens in order to stay on track?

What changes do you need to make to the plan we made last time?

How confident on a scale of 1-10 are you that you can make this change in ... (eg your diet,

exercise)?
What will you do next?

I look forward to speaking to you again in ... ?? months ... to see how you’re getting on in achieving

your goal to change/improve ... (e.g.: your diet, exercise).
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Appendix H

Process Evaluation: Follow up Phone call- Competency Coding Tool

Peer Support/Observation or Follow ris

ntial to

luate the effecth of the training.

There are various levels of -up Phone Call — Competency Coding Tool

1D MNo: I_I_|_|

TO BE COMPLETED INDEPENDENTLY BY 1 or 2 CODERS AFTER THE CONVERSATION

wirite example line numbers in the spaces below: Rate success from 0-4 — refer to the Competendes Rating Rubric
(p37). Once completed, arrange to double-code and agree total score.

1

Rating:

Ask Open Discovery Questions

Rating:

Reflect on own practice

Rating:

More time spent istening than giving information

Rating:

Supported SMARTER goal-setting

187



Appendix H

Coding Comments/Double-coding Quotes about agreed total training/HCS use: [out of 16):

Competencies rating rubric 1 = Some demonstration of HSC competency
(0 =worst to 4 = best) 2 = Moderate demonstration of HSC
0= No demonstration of H5C competency competency

4 = 5Strong demonstration of HSC competency 3 = Good demonstration of HSC competency

1 Asked Open Discovery Cluestions
] Mo evidence of using Open Discovery Questions at all in conwersations

1 Evidence of an awareness of the difference between Opean Discovery Questions &
other types of questions, though has not yet used Open Discovery Cuestions

2 Limited evidence of asking Open Discovery Questions, but not exploring context
3 Some evidence of azsking Open Discovery Questions to explore context or plan change

4 Substantial evidence of asking Open Discovery Questions to explore context or plan
change

2 Reflected on own practice
{Reffection = describes own practice & provides a rationzle for, or impact of, that
practicel
] Mo evidence of reflecting on own practice

1 Evidence of reflecting on ocwn practice, but doesn’t indlude changes since the training

2 Limited evidence of reflecting on own practice, e.g. can say what they do well since the
training

3 Some evidence of reflecting on own practice, e_g. can say what they do well & not so
well simce the training

4 Substantial evidence of reflecting on own practice, e_g. can clearly articulate their
strengths & identify areas for improvement in using the skills from the course

3 Maore time spent listening than giving information
{When there's 2 lack of explicit evidence for either of these, look at the bigger picture)
1] Evidence they spend the whaole conversation giving information rather tham listening

1 Evidence they spend more time in conversations giving information than listening
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Ewidence they spend equal amount of time in conversations giving information as
listening

Evidence they spend a little more time in conversations listening than giving
information

Ewidence they spend substantially more time in conversations listening than giving
information

4 Supported SMARTER goal-setting

Mo evidence of supporting planning

Mo evidence of supporting planning, but evidence that they would like to

Evidence of supporting planning by asking questions but not using the SMARTER
technigue OR

Evidence of using SMARTER techniques, but not encouraging people to make their
own plans.

Evidence that they support SMARTER planning by asking questions to encourage
people to come up with their own plans.

Evidence that they support SMARTER planning by asking questions to encourage
people to come up with their own plans & has followed-up [ intends to follow-up on
those plans

189



Appendix |

Appendix | : Process Evaluation of Healthy Conversation

Skills Intervention in NAPA study

Participant ID:

Date of Process Evaluation:

1. Checklist for quick qualitative coding

Topics mentioned in the Date Date Date Date Date
follow up telephone Baseline 1 monthFU |3 Month |6 month |9 month
conversations (Tick if topic is FU FU FU
mentioned)

Gardening

Walking

Household chores

Leisure activities

Societies

Shopping (involving
walking/carrying heavy bags)

Any other form of physical

activity

General diet (e.g., eating a

‘healthy’ diet)

Weight loss
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Sugar intake

Mental health: mood,

depression, anxiety

Any other relevant topic

(please specify)

Additional comments (on topics mentioned), e.g. details about specific project/event such as for

example, building something in their garden, going on a walking holiday.

Assess changes made due to intervention

(Yes/No/Don’t Know)

Date

1 month FU

Date

3 Month
FU

Date

6 month

FU

Date

9 month

FU

Changes made to diet

Indicator words/phrases of change could include:

“change(d)”, “more”, “less”, “improved”, “better”,

“now”, “before”

Changes made to PA

Indicator words/phrases of change could include:

“change(d)”, “more”, “less”, “improved”, “better”,

“now”, “before”

Briefly report changes made to PA or diet
from the different points (e.g. from walking

weekly to daily)

Additional comments on changes made:
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Date

Baseline

Date

1 month FU

Date

3 Month
FU

Date

6 month

FU

Date

9 month

FU

Signs of resistance to
intervention (Yes/No)

Indicator statements of resistance
could include: “don’t talk to me
about...” “don’t remind me...”, “I
think I am fine...”, “my daughter is
looking out for me on that....so I'm

okay”

Additional comments on signs of resistance:

COVID-19 had impact on:
(Yes/No)

Indicator words/phrases could
include: mention of inability to
attend usual social activities, do
their own shopping, or venture out,

e.g. into town or go for walks

socialising

accessing services

going shopping

performing physical activity

diet

Additional comment on impact of COVID-19:
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2. Relevant/interesting topics of discussion e.g., change in family circumstances — where helpful

include short quotes (note down date, time in minutes of location in recording).
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Appendix J : NAPA Case Report coding frame v1.3 — adapted from SPRING study

SPRING Case Report coding frame v1.3 — adapted for NAPA

Health behaviour discussed:

Please label 1 the topic that relates to the goal outlined in SMARTER; label all other topics consecutively, in order from most detailed to least.

Please note the [abels

1 Diet 6. Mental health
2 Ewercise 7. Other

3. Smokine

4 Alcohol

5. Social engmzement

Supporting individual to set a goak Use the free text information outlined in the boxes of the case report forms to code using the coding rubric below.

ID: 0135529 17/12/2021

o=not induded 1=partly induded 2=clearly induded Date: Date: Date: Date: Date:
Baseline 1M FU 3M FU &M FU Sm FU
Specific Mo specific General description of intention | Clearly specifies target
(& behavioural goal | behaviouwr outlined behaviowr related to topic (e.g-
eg. walking; notan | identified [e.g. getting fitter or eating swimming as form of exercise)

outcome or barrier

better]

£.E. joint pain)
Meaasurable: Mo measurable Vague quantification of clearly quantifies at least 2
(How much, how aspects identified behaviour change (e g. “more”, | aspects of behaviour change
many, how long, “less") or only 1 aspect covered | [e.g. how much/many AND how
how often) [e.g. specified how much/many | often)
OR: how often) ME: This may not always be
possible with some topics e.g.
social activities
Action-orientated: | Mo dear action Wague action only identified Clearly identifies action for first
(First step, what identified [e.g. thinking about where to step that will enable specfied
needs to be done swim,/groups available, behaviowr to happen (e.g. buy
to make change ‘continuing’ or “trying’ to eat mare fruit when doing
happen) fruit, or just stating "as above’) shopping; make appointment to

talk to someone — physio/ GP
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SPRING Case Report coding frame v1.3 — adapted for NAPA

Realistic: Mo exploration of Vague details about overcoming | Clearly identifies
(Emsuring first how difficult/easy barriers to change: how barriers/solutions to achieving
stepsgoal will achieving the difficult/easy achieving the behaviowr; scaling of
work, e g. how behaviour will be in | behawviour will be. {e.g ‘doneit | importance or confidence in
confident,’ relation to barriers, | before’, ‘I will get it done’, achieving the behaviour.
important, solutions ‘ongoing’, ‘as above’, ‘enjoys (e.g. “how confident do you feel
barriers/solutions) exercise, keeps them to ... on a scale of 1-1077)
mativated”)
Timed: No details about Vague description of timeframe | Clearly states when will start
(When will start, timing to achieve behaviour [e.g- time of day or day of the
any sub-goal (e.g. in the next week, week] and/or target date for
deadlines) currenthy, continuing/ongoing; achieving goal or sub-goal
after holiday next week; when
feeling better)
Evaluated: No evaluation ague description of evaluation | Clearly states how they will
(How to check planned or plan, not dearly articulated kmow behaviour has been
progress, what undertaken (e.g. ‘ongoing’, ‘same as last achieved, how they will feel if
success looks like, time’, ‘regularly’, “as above”, ‘as | [un]swccessful; desoribes level
how they will faal) planned’, ‘continuing’) of achievemnent of previous
measurable goal [e.g-
‘swimming 30 lengths once a
week, when had planned to go
Twice a week')
Reviewed: Mo review planned | vapue description of review Clearly states how goal will
(How they go or undertaken plan, [e.g. at telephone call, be/has been reviewed with
forward, what they ‘regularly’) but no details of someone [e.g. family/friend/
will do next) possible outcomes/changes nurse}; identifies any changes

needed to goal or actions (e.g.
revising swimming goal or
actions to work for them)
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Appendix K Paper published in Calcified Tissue International: Is regular weight
bearing physical activity throughout the lifecourse associated with better bone

health in late adulthood?

Cailci ed Tssue Intemational
nttpaffdolorg10.1007/50022 3-072-00995-9

ORIGINAL RESEARCH ‘

Is Regular Weight-Bearing Physical Activity Throughout the Lifecourse
Associated with Better Bone Health in Late Adulthood?

Jean Zhang"* - Camille Parsons' - Nicholas Fuggle' - Kate A. Ward ) - Cyrus Cooper'™ - Elaine Dennison™*

Recetwed: 21 Manch 2002 f ooephed: 24 May 3022
©The Authors) 2022

Abstract

We considered how weight-bearing physical activity (WEBPA) through the lifecoorse related to bone health in 1ate adolt-
Tt im the Hertfordshire Cohort Stady (HCS), a cohort of community dwelling adults born 193 1-9, to identify sex-specific
differences and periods critical for optimal bone health. Available guestionnaire data from 258 participants (128 men and
130 women) included corrent reported lifestyle factors (including physical activity) and WBPA., coded as participation in
WEPA apged < 18 years; aged 1829 years; aped 3049 years and aped > 50 years. Responzes were mcorded as nonefonce a
maonth/once 8 weekt> once & week. Hip bone mineral density (BMD) was measured using & Lunar Prodigy DXA scanmer.
The mean ape was 75.4 (50 2.5) years in men and 757 (5D 2.6) years in women. Men reported significantly higher levels
of past WBPA aged< 18 years (p=00006) and aged 1 B-29 years than women (@< 0000 1. We observed greater BMD at total
hip in women who reported regular WBPA at apes 18-29 ywears (p=0.02) and 3049 years (p=0.02) companed with those
who reported no WEPA (p=0.019), after adjustment for confounders including current activity levels. In this cohort of
older adults, recalled regular WEPA aroand the time of peak bone mass scquisition was less common in wiomen than men,
but associated with higher hip BMD in women in lae adulthood.

Keywords Weight bearing - Phy sical activity - Lifecourse - BMD

Introduction

As g population, reduoced physical activity is becoming
increasingly common, and is associated with numerous
adverse health consequences, incloding falls and fractumre
[1-3]. Phyysical inactivity was amongst the top 10 leading
risk factors for disease burden in the 3010 Global Burden of
Diseasze Study [4]. Recent data from World Health Organi-
sation (WH) highlight that 25% of adults and 80% of
adolescents are insufficiently active [5], with current WHO
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puidanoe ecommending that adulis, including older people,
undertake at least 150 min of moderaie-intensity aerobic
physical activity each week [5].

Previous studies have highlighied the bene fits of weight-
bearing activity for bone health [6-9] but much of this work
is cross-sectional, with few studies describing activity pro-
filkes across the lifecourse, and associations with bone health
in late adulthood. Studie s imvobring children and adolescents
have shown that regular participation in physical activity
can have positive outcomes in bone strocture in midlife [ 10,
11], whilst most research in older adults have shown those
classified as active are more likely to experience a lower
age-related decline in bone mineral density (BMD) [7, &,
1Z], etain betier balance and remain independent | 13]. The
few studies that have tracked physical activity from middle
to later life have shown those who weme active in their mid-
dle age were mome likely to emain active in their older age
[14]; that higher participation in physical activity was linked
to better BMD [15] and lower bone loss [16]. Hence, few
studies have considered relationships in both sexes, when
lifecourse data are available.
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In this study. we used a well-characterised longitudi-
nal cohort of older adults to perform a lifecourse analysis
of recalled weight-bearing physical activity (WHBPA) and
bone health. We sought to consider (1) whether higher
physical activity at a particular time point was of benefit
and (2) whether the same melationships wemne seen in men
and women.

Methods

Participants were recruited from the HCS [17], 2 study origi-
nally established to examine the relationship between growth
inearly life and adult diseases such as cardiovascular con-
ditions and musculoskeletal diseases. The study design is
described in detail elsewhere [17]. In brief, participants were
bom between 1931 and 1939, and were still cumently living
in Hertfordshire at the time of study. In this phase of the
study, performed in 2011, 258 participants were recruited
randomly selected from the total number, but all based in
East Hertfordshire, 128 men and 130 women. Trained study
nurses visited participants at home and administered ques-
tionnaires including, demographics, lifestyle and current
physical activity levels. Lifestyle factors included smoking
status {current or historical) and aleohol consumption (onits
consumed per week). Duration of current physical activity
in the past 14 days was mporied using the validated LASA
Physical Activity Questionnaire (LAPACY). Frequency and
duration of activities over the past 2 weeks were mcorded,
including walking outside, cycling, gardening, 8 max imum
of two sports and light'heavy household work. Anthropom-
etry measurements including height and weight wemre meas-
ured, and Body Mass Index (BMI) was caleulated. Height
was measured to the nearest (U0 1 m psing a stadiometer.
‘Weight was measured to the nearest (.1 kg using a calibraied
scale. Body mass index (BMI) was calculated as weight in
kilograms divided by height in squared metres. Hip BMD
was measured on participants using a Lunar Prodigy dual
X-ray absorptiometry (DXA) scanner.

Personal recall of previows participation of WBPA was
used in this study. Participants answered the following
question: how often did you take part in sports and lai-
sume time exercise imvolving weight-bearing activity 7 {e.g-
running, racquet sports, football, rugby, hockey and danc-
ing—not including walking, cycling or swimming) for each
of four age groups. The age proups were as follows: < age
18 years, aged 1829 years, ages 3049 years and > 50 years.
Responses were categorised as none, once a8 month, once a
week and mone than once a week. The responses were sconed
as 0 for none, 1 for once a month, 2 for once a week and 3
fior mome than once aweek to calculaie a cumulative lifetime
activity scome.
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The East and Morth Hertfordshire Ethical Committees

pranied approval for the study (10/H 031 1/590), and written
informed consent was obtaimed from all participants.

Statistical Analysis

Cohort characteristics weme summarised using mean and
standard deviations (S0), median and interquartile ranpes
{IQR) or frequencies and percentages (%) as appropriate.
Differences between men and women were assessed using
Student’s r tests, Mann—Whitney tests, y 2 tests or Fisher's
exact tests. The BMD variables wem transformed using the
Fisher-Yates rank-based inverse normal transformation to
creale ; scores. Relationships bebween B MD in later life and
the frequency of past WBPA wem examined using linear
megressions. Analyses were conducted with and without
adjusting for age, BMI, social class, smoker status, alcohol
consumption, current physical activity and dietary calcium
intake, and, additionally, for years since menopause and
HRT use in women. Data analysis was carried out osing
Stata statistical softwame (Statacorp, Texas, USA )

Results

Diata on past WBPA were available for 128 men and 130
women. The characteristics of these participants are sum-
marised in Table 1. The mean age of participants was 75.4
(5D 2.5) years for men and 75.7 (SD 2.6) years for women.
There were significantly more men who weme curmrent or ex-
smokers than women (5.5% vs (L8% and 56 3% ws 33.1%,
mespectively ), and fewer men who had never smoked com-
pared to women (38.3% vs 66.2%). Muoltimorbidity was com-
mon; 19.5% men and 28 5% women meported no co-morbidi-
ties; 39.1% men and 28 5% women reporied 1 co-morbidity;
25.8% men and 23.1% women eported 2 co-morbidities,
B.65% men and 11.5% women reported 3 co-morbidities and
lastly 7% men and B.5% women reporied > 4 co-morbidities.

There was a modest difference between men and
women’s current physical activity at the time of study
(median (IQR) activity time 194 (110-298) minutes per
day for men, 206 {146-277 ) minutes per day for women).
There were, however, statistically significant differences
between men and women in the frequency of WBPA over
the lifecourse (Table 2). Men mported a higher frequency
of weight-bearing physical activity doring their yoonger
years with 53.4% of men reporting been active more than
omce 2 week up to 18 years of age, and 41.6% reporting
being active more than omce 2 week when aged 18-29,
compared to 30.3% (p=0.006) and 15.6% (p<0.001)
of women, respectively. For both men and women, the
frequency of physical activity decreased as their age
increased and sex differences became less marked; in
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Table 1 Basaline chamscteristics of participants

Men Women pvaloe
Total N Mean =D Total N Mean D
fupe (years) 128 Tid 15 130 737 16 017
Height (cm) 128 1725 [ %] 129 1596 39 <001
Weight (kgh 128 B13 114 130 115 13.2 <001
BMI (kgfm’} 128 o4 16 1729 284 4.9 006
Total N Median R Total N Median R pvalne
Daily dietary colciem 128 1237 (1005-1418) 130 1118 (941-1281) 001
intake {mg)
Alcohol consamption 128 7 (1.5-14.3) 130 0.8 00-50) <001
{omits prrweek)
Total N L] ® Total N L] ® v alne
Smoker status 128 130
Never L] 383 E6 6.2 <001
ExCurmnt 617 44 39
Social class 122 130
TN 56 4509 2] 5113 0.31
mM-v o6 54.1 6l 417
Table I Pastweight-bearing Men Women fm——

physical activity

Taotal, m n ® Tzl n n ®

‘Weight-hearing activity up o age 18

Mome
Once a month
One o week

More than once & week

‘Weipht-hearing activity aged 18-29

Mone
Once a manth
Onee aweek

More than once 2 week

Weight-hearing activity aged 3049

Mone
Oince a month
Onoe o weak

More than once a week:

Weight-hearing activity aped over 50

Mo
One a manth
One aweek

Moare than once 2 week

118 109 D006
19 1d1 N 9
T 59 L] 92
3 Me 41 6
6 534 3 303
112 109 <0001
19 168 2 139
13 1.3 M 6
M 31 3 39
47 416 17 15.6
114 112
3 3lé 43 384 01T
n 193 N I3
= 154 3 2B
. Ii7 14 125
117 118 0.1z
& 547 5 500
18 154 n 18.6
16 137 n ng
19 162 L] B3

those aped 3049 years, 23 7% men and 12.5% of women
meporied activity mome than once a week (p=0.18). The
rate decreased further in those aged 50 years or older, with
16.2% of men and only 8.5% of women performing WEPA

mae than once a week {p=0.102).
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We next conzidered melationships between WBPA and
BMID. Mo relationship was observed between WEBFPA and
BMID in men at any timepoint. Kelationships are shown in
Figs. 1, 2, 3, 4. We observed an association bebween BMD
at the total hip and WEPA at ages 18-29 years (egmrssion

&) Springer
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Fg.1 Regression coefficients (and 95% Cls) for the asocinbons
hetween pact WEPA at diffesent ages and total bip BMD in women
Adjusied for ape, BMI, social class, smoker stafs, aloohol consump-

coefficient () exercise weekly 0.72 7 score (95% con-
fidence imberval (CI) 0.13, 1.31), p=0.02; § exercise
maone than once a week 0.83 7 score (95% CI 0.20, 1.46),
=001}, when adjusted for age, B MI, social class, smoker
status, aleohol consumption, current phy sical activity, die-
tary calciom intake, years since menopause and HRT use,
compared to those reporting no WEBPA (Fig. 1). Similarly,
there was also an association bebween total hip BMD and
WEPA at apes 3049 years (fexercise weekly 0.52 ; scom
({95% CI 0,02, 1.02), p=0.04; F exercise more than once
aweek .78 z scome (95% CI0.15, 1.41), p=0.02), when
adjusted for confounders. Furthermone, in women, there
was 4 significant dose response between BMD at the total
hip and WBPA at ages 18-29, p 0023, and ages 3049,
£ 0019 when compared to those reported no activity
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ticm, curent physical activity, dietary calciem intake and for years
since menopase and HE T s

{Fig. 1). A similar trend was also noted between BMD
at femoral neck and WBPA, with ages 18-29 reaching
statistical significance, p 0.033 when compared to those
meported no activity (Fig. 2). In men, no such relationship
was oheerved at total hip BMD (Fig. 3) nor femoral neck
BMD (Fig. 4). A cumulative activity score was calculated
to assess the impact of partaking WHPA acmoss the life-
course. & cut-off point of B was utilised, as on average the
participant would have to partake in WBPA onoe a week
or more than once a week at every time point; 65 (37.8%)
achieved this threshold. Whilst the mean total hip BMD
differences wem not statistically significant (p=0.46),
more regular PA through the lifecourse was associated
with higher BMD.
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Discussion

In this study, we have examined the melationship between
mecalled WHPA over the lifecourse and bone health in late
adulthood. Men in our cohort group eported higher mies
of participation in WEPA from 18 to 29 years, compared to
women. However, the overal]l frequency of WEBPA decreasad
as ape increased im both sexes, and differences m WHPA
between men and women became less pronounced with
age. Indead, the median time of curment physical activity
in older ape was slightly higher in women than men, which
may reflect the inclusion of houszhold tasks in the LA PAG)
questionnaire. We observed relationships between WEBPA i
women 2 the time of peak bone mass acquisition and BMD
mea=nred at later ape . with a positive dose-related relation-
ship between higher frequency of past self-re poried WHEPA
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years sine menopause and HET use

at the age of bone acquisition observed and BMD at total
hip and femoral neck in women. These relationships werea
robust o0 adjustment for current WBPA. This relationship
was not seen in men.

Ther are of course limitations to oor study; oor cohort
is based on & groop of men and women recruited becanse
they weme bom in Herifordshire and still Lived there in adult
life. However, we have previously shown this groop to be
meprezntative of the general UK population with regard to
lifestyle characteristics such as body mass index and smok-
ing [18]. Our sample size is modest, but perhaps the most
significant limitation is the use of self-reported WEFPA ear-
lier in Life, although corent PA was validated in a subset of
our cohort [19]. However, unless differential recall bias is
operating, this should not affect the validity of our esulis.
The type of plysical activity asked in the que stionnaire is
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Fig. 3 Regression coefficients (and 95% Cls) for the associations between past WEPA at different ages and total hip BMD in men. Adjusted for
age. BMI, social class. smoker stabus, alcohol consumption, curent phy sical activity and dietary calcium imtake

weilght-bearing physical activity, and therefom . there was
no differentiation between sports-related or ke isure-nelated
activity. We also did not consider occupational activity spe-
cifically, although this may be less relevant in this cohort of
women borm in the 19305,

In our study, we see 2 pender difference in physical activ-
ity participation. We hy pothesise during the 19405 1960s
women will have a different physical activity profile com-
pared to men. Several siudies of nationally representative
samples have shown men are momre likely to participate
in moderate-vigorous physical activity than women when
younger [20-22]. However, women spend less time been
sadentary than men in older adulthood [21, 22], and we
ob=erved the median time spent been active was higher for
women than men. Previous work has highlighied the impos
tance of peak bone mass in the risk of later osteoporosis

&) Springer

[23] and our data reinforce this. In addition, recent data
showed moderate to viporous-imtensity activity at adoles-
cents {ages 12, 14 and 16) was associated with higher femur
BMD, whemeas light-intensity activity did not derived such
benefit [24]. Whilst we did not observe strong relationships
between being active throughout the 4 time points across the
lifecourse, this may reflect small numbers of participants
who re ported regular weight-bearing activity, hence limiting
our shility to consider this. Other studies have suppesied that
being active throughout the lifecourse is associated with bet-
ter bone health later in life and the tends that we did observe
were in accord with this [25, 26].

In lime with the 1946 British Birth Cohort, we note a
strong positive relationship between past WBPA at ages
18-29 and ages 30-49 and hip BMD at older adulthood
in women; however, in the 1946 British Birth Cohort, the
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Fig. 4 Regression coefficients (and &5% Cls) for the associations between past WEPA at different ages and fermoral neck BMD in men. A djusted
for age, BMI. social class, smoker status, aloohnl consamption, curment physical activity and dietary calicinm intske

association was stronger in men than women [15]. This may
meflect methodological differences between the two studies
including the type of physical activity data collected. Spe-
cifically im the 1946 British Birth Cohort, researchers col-
lected data on all leisume time physical activity, whemeas our
study focussed on WBPA only. In addition, although oor
own sEmple size was modest compared o the 1946 British
Birth Cohort, we weme able to consider WEBPA at earlier
time points from<« 18 years companed with the 1946 B ritish
Birth Cohort which started at age 36. In other work, how-
ever, several anthors have e poried associations with WEPA
and bone health in women consistent with oor own findings
[Z7, 2E]. In the Morthem Finnish cohort, high level of past
physical activity over the lifecourse from 14 to 46 years of
ape was sssociated with larper veriebral cross-sectional amea
in women, wheneas this association was not observed in men
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[28]. Fimally, in eecent work, in the Tromsg cohort, it was
suppested the relationship between WEBPA, and bone he alth
may differ in male and femalke adolescants, with girls report-
ing high levels of PA having the best bone profiles [29].

In conclusion, we have highlighted differences in WHPA
across the lifecourse using a historical cohort and e poried
a positive dose-related association between frequency of
past WEPA and BMD in later life in women. This sugpests
we should encourage young women o participate in reguolar
WHPA throughout the lifecourse, but particalarly at the time
of peak bone mass accrual, to reap the benefits for bone
health later in life.
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Abstract

Background

The heallth bensfits of p ysical adtivity (PA) parficipation in later lile ane widsly recognised.
Understanding factors that can influence the participation of community-dwelling clder
adults in PA is cudal in an agsing society. This will be paramount in aiding the design of
future interventions to effectively promota PA in this population. The main aim of this qualita-
five study was o explore influences on P A amon g community-dwe lling older peaple, and
fthe secondary aimwas to explone gander differen ces.

Me thods

Qualitative data were collected in 2014 by conducfing focus group discussions using a
sami-structured discussion guide with older people resident in Hertiordshira, UK. Discus-
sions warne audic-recorded, transaribed verbatim and transcripts analysed thematically.

Results

Ninety-two parficipants were recruited to the study (47% women; 74—83 years) and a total of
11 focus groups were condudiad. Findings indicated six themes that appeared to affect
older adults” participation in PA: past life experiences; significant life events; getiing cldar;
PA e mdronment; psychological/personal factors; and social capital. Overall, the findings
emphasised the role of modifiable factors, namely pasychological factors (such as ssif-sffi-
cacy, mofivation, ouicome expectancy) and social factors (such as social sup port and sodal
engagement). These faciors exeried their own influence on physical adivity parficipation,
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but also app eared o mediste the effect of ofhar large by non-meodi fisble background and age-
ing-related faciors on participants’ eng agementwith PA in later life.

Conclusion

In viewofthesa findings, inernenion designers could wsefully work with behadoural scien-
fists for insight &= to how toenhance psychological and social faciors in clder adults. Our
data sugge st that interventions that aim to build seif- efficacy, motivation and social networks
have the poteniizl o indire cly promote P A parficipation in older adulis. This would be best
achieved by developing physical acvityintenenfions through working with participants in
an empowearing and engaging way.

Introd uction

Regular physical activity (PA) in older adults, thode aged =65 years old, is robustly promoted
by the World Health Organdsation (WHO] [1]. Plethor of research have shown physical activ-
ity leads to risk reduction in a wide vadety of co-morbldities such as type 2 diabetes mellitus
[2], breast [3, 4] and colon cancer [3], and hyperte nsion [5]. The range of PA adwocated
Includes musce strengthen lng, lmproving balanc e and 150 mdoutes of moderate Intensity aer-
obic activity throughout the week. The updated UK Chief Medical Officer’s Physlcal Activity
Guidelines published in 219 echoes very simdlar messagesto those of WHO [6]. However,
gven the emergence of new data Indicating that 4 small amount of PA can show beneficial
health eflects [7, 8], the 219 UK guideline has shifted away from recom mending 2 o inim um
arnvint of time to exercise. In the section dedicated to peaple =65 years old, it emphasiies
“some physical activity & betterthan sone even light activity brings some health benefits com-
jpared to being sedentary™ [6]. This shift in message may have asignificant impact on low
older adults view PA.

The level of PA participation in older adults i low: in 2016 the Health Survey for England
reported that 67% of adulis aged 1964 vearsmet the seroblc activity guldelines (71% of men;
63% of women ) wheress only #1% of adults aged > 65 vears (48% of men; 41% of women ) met
the target [ #]. Therefore, it is paramount to understand older adults’ perspectives on participa-
thon Lo PA which then can ald us to develop Interventions to promote PA, thus transhiting lis
benefits into practice. Previous gualitative research into older adults’ perceptions of PA have
tended to fyous on stroctured A, such a5 resistance training, balance and strength, and fall
[prevention programees [10, 11] and has highlighted a number of influencing factors that can
be largely categorised a5 physical, soclal, environmentsl and paychologeal [10, 11]. Comaen
facllitators indude both physical and mental health benefits derving from belng physically
active, and encouragement from peers, family and support networks [10, 11]. Frequently cited
barders to exerclse incdude phydeal lim itations due to paln or extsting medkcal conditlons [12,
13], and lack of motivation [13, 14]. A mumber of psychological factors kave been strangly
linked with higher levels of general PA and exercisesin the older adult populstion, incleding
high self-eficacy, positive thinking, and motivational internal thowughts [15-17]. In thelr
review, Cavill and Foster focused on qualita tive studies and previows reviews that investigated
ithe barrlers and facllitators to particd pation in strength and balance activites, having found
specific mothvators (ncuding reducing the rik or fear of falling, and preventing deterlorating
and disability, and specific barriers including the perceived risk of 2 heart attack/ stroke or
death and fear of looking too muscular [10].
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A UK gualitative study looked into older adults’ experiences of suc cessfl PA interve ntlons
and what would influence exerclse sdherence at a populstion level and found PA being "enjoy-
able, sociable, affvndable, accesdble, flexible and seasonal were more important than the health
benefits™ [18]. Other qualitative studies on PA in community living older adults have focused
on various influences such as the impact of neighbou thood deprivation in New Zealand
including environme ntal influences, such as the local community and levelsof raffle [ 19, or
cultural influencesin older Mexican women living in the US, for example ln temmns of gender
expectations [2]. There have been some studies on older adults” perceptions of general PA,
which can incorporate a wide spectrum of activities such s household chores, non-structured
PA including walking, and hobbies [21-23]. In a recent systematic review of qualitative studies
onalder adults and PA, the principle finding suggests the biggest drve for PA is how it con-
tributes to a purposeful and fulfilling life [24], rather than the health beneflits. We had unigue
access to a group of UK communlty-dwelling older adulis, Le. older adulis who were Iving in
their own homes. The objective of this fecus group study was to incresse our understanding of
factors that can affect older adults’ general participation in all typesof PA and to identify
potential spportunities for efiective intervention to promote PA in this age group; asecon dary
alm was to explore any gender differences in factors affecting PA participation.

Methods
Participants

Partlcipants for this study were selected from an established cobort, the Hertforddhire Cohort
Sudy, comprsing individuak born in Hertiondshire between 1931-193% [25]. This cohort has
previously been shown tobe broadly representative of the wider population of older adults in
England [26]. In 19982003 at baseline, 3,225 menand wormen had agreed to be interviewed at
borme. In 2011, 592 of these participanis were approached for follow-up, of whom 443 (75%)
were re-assessed Detall on the background characte dstics that were asessed at baseline and in
2011 has been published elsewhere [25]. Of these 443 particlpants, 408 (stillalive and taldng
part in the study) were approsched and iovited to attend a focus group for the present study.
Of the 408 invited, 42 (23% ) partic ipants agreed to take part in the study. The remainder
(n=316) did not take part due to variows reasons, induding wsavailability in the sudy time
frame, non-response to nvitation letter or wrwillingness. Full detalls of partlc fpant reclt-
ment and the sudy procedure has been described elsewhere [27].

Design

In brief, an invitation letter containing a participant information sheetand a reply slip were
posted out to the participanits. Telephone calls were then made to willing participants to
arrange s convenlent tome to attend a focus group. The i us groupstook place in 3 commn-
nity venue in Hertford, UK between Manch and September 2014 Participants were reim-
bursed for their travel and refreshments were provided; no other incentive was offered. Each
focus group was facilitated by one of the authorsand was supported by another author acting
a5 an observer, who made notes during the focus group discusslons and debriefed afterwands
with the facllitstor (1B and WL). Both authors (fersale) had experlence in qualitative methods.
All groups were held separately for men and women in onder to beable to explore gender 8if
ferences, with the exception of one final group that combined men and womsen in arder to fit
with thelr availability. Ethical approval for this study was obtained from the NRES Commitiee
East of England, Hatfield (REC reference: 10/ HI31 1/ 5. The Hertfordshire Cobort Study had
ethical spproval from the Bedfordshive & Hertfordshire Local Research Ethles Committee and
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the West Hertiordshire Local Research Ethics Committee. All participants gave written
informed consent before discussionsbegan.

The focus group discussions followed a semi-structured guide to facilitate discussion of the
study topics (see Suppleme ntary materal for a copy of the guide-S1 File). Semi-structured dis-
cussions maintain the fpcus of the discussionbut allow for freedom and flexibility for partici-
pantsto express their views [ 28]. Discussdons were and io-recorded and transcribed verbatim.
Topics covered included diet and PA; findings of the diet-related data have been published
previously [ 27], and this paper now reports the PA data.

Data analysis

PA data were analysed thematically [29] and independently of the analysis of the dietary data
from the same participants [27]. The study adopted a critical realist position, sssuming a realist
ontology and a subjectivist epistemology, and thereby acknowledging that observations of real-
ity and generation of knowledge are influenced by the theoriesand valuesthat a researcher
adopts [ 24, 30]. The transcripts were read, initial codes were identified to dassify the data, and
these were further organised into themes following the stepsdescribed by Braun and Clarke
[29]. Initial codes were generated by double-coding of two transcripts; to gve an example of
how text was coded, a section of text talking about going dancing with friends would be coded
under ‘social capital/social engagement’. All transcripts were double-coded by the two authors.
Researchers compared their coding, combined their codes and organized them into themes to
create an initial coding framework. This was used to double-code all transcripts, while being
refined to show the emerging themes and categories from the transcripts. The process used
was inductive coding whereby data were coded into themes and categories without the con-
straints of a pre-devised structure [29]. Each theme was analysed by two authors who met reg-
ulady to agree upon any divergences in coding and the categorsation of codes under relevant
themes, 1o agree upon the coding framework, to discuss the analysis process, and how the
themes might link togetherto provide insight into participants’ perspectives on PA and influ-
ences on their activity participation and habits. NVivo 12 qualitative data analyss software was
used to assist with coding and data analysis.

Results

Focus group characteristics

Heven fbcus group (FG) discussions were conducted with 92 participants, 47% were women,
thelr mean age was 78 years, all were white British and living in thelr own bomes Table |
shows the descriptive characteristics of the study participants, as assessed in 201 1. Discussions
lasted between 75-99 minutes (mean = 90 minutes).

Thematic analysis

Six overarching themes were identified through the process of thematic analysis: (1) past lile
experiences, (2) significant life events, (3) getting older, (4) physical activity environment, (5)
psychological/ personal factors and (6) social capital.

These themes are described below, with quotstions offered as llustrative examples in
Table 2. Quotations are lsbelled with the number of the focus group and M or W to indicate
whether the spesker wasa man or womsan. We present the findings asthey address the primary
objective of the study which was to explore what influences physical activity (PA) participation
among commu nity-dwelling older people, and where applicable note differences between men
and women.
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Tahle 1. [ escriptive charac teristics of foons group participants (n = 92) dam ooll scted in 2001},

Bl Mean  |sD
Gait speed {ms)' 51 urs s
Grip atrengrh (kg 51 a1 il
Hestght o) 51 K72 &S
N Median | 10
Weight (g} 52 3 TLE- 869
B (lgfm ) 51 o7 154308
Alcodol ption {an i perweek) 52 is OE-10T
Activity time in Lest 2 weeks {min/day)* &5 bl 147253
Total N | N %
Age left edocation (age af kaaving fioll-time edocat on) 52
< mld ] 152
=15 ™ B4
Social class =5
LI (jprad 1, i ge-rial e chn boall and skcilled nom-mamal oocop 1] 48 453
LIM-¥ fakillad maral, pargy skillad and onskilled oo patians) % 517
Smoker statos 52
Hever [ 455
Ex “ 478
Clarrent 3 a3
Mumiber af " 52
[ = 196
1 ol 40z
2 -] ik
3 7 TE
4or mare 5 54

! Gt speed was asceriined nsing the mean time from neo St gait speed teats

*Girip strength wasasssused three times for each hand osing a Jamardymamameter; the highest meaan rement was
sed for anabyss

*Level of physical activity was assessed osin g the Longitodinal Ageing Stady Amsterdam Physical Activity
Crosstiomnn aire: {LAPACY).

* Mamberof comarbidities oot of bronchits, dlabetes, bachaemic heart diseass, byperiension, stroke.

g6 i v N LT e (RS0 9001

1. Past life experiences. Many participants spoke of PA habits or routines from previous
life stages, eg. early life or working life, continuing into older age (gquotations 1 and 2). Others
head stopped being active in the past for a vadety of ressons such as busy lifestyles (e.g work or

raksing a Bumily), 2 new medical condition or event that impeded PA participation, and had
not resumed their activity later in life, or becanse of they had aged (quotation 3).

1 Significant life events. This therme includes major events that are common in kter life,
which may present particular challengesto older people’s daily routines and habits.

2 1. Retirement. In thiscohort of ol der adults, men were more likely to mention retirement,
than the women This perhaps reflects the generation where the men tend to be the main
earper forthe fam iy than the women. Therefore, it was noted the men were more lkely to
mention kaving more free time or freedom since retirement to participate In pusuits, take wp
new hobbles, joln new organkations, or volunteer. They spoke of the im portance of keeping
golngafter retirement and malntaining a routine (quotation 4). Although some enjoved a busy
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Tahble 2. {yuotations Bnstrating each of the six themes.

Themes ) it ik

L. Past life exper lences

Urootation 1 “Tve bren used o all my fife @ foir ameount of physical adnity an adive e and [
suppose if comes from a fairfy hard working bije Since [ retired many years age I ried
to sxpand that a fittle” (FG 1 1MW)

Urootation "Well I've poi three dogs and I walk for an hour svery day awd [ swime I was 2
swimming feacher for 28 years, so [ am pretty adihee. . (Fi W)

Urootaton 3 "Wi-. .. Tused fo phay badmimion 3 timeer 0 week amd lable fennis, 25 well as the
swimming, [ don’t do as meuch mow . . @' mude mee too fired. ..

W2 Haven't pot the energy have we, like we wsed fo have” (FGsW)

2. Signid f ot bife events

Urootaton 4 "M - O you've retired you pofia pef ot and do, you gofis go
M2 You gotta keep poing
M3 [ gt mp at the same time as when T west fo work’ (FG10M)

{rooatian 5 “The momeent [retired [ had a terrific change in life becaase ey job was 2407 seven daps
o week and [ bt it ail befiimd . . ['m presidest of the sports chub witich nmes three
Jootball teame, heo crickef teams and 1 pef émvolved in a lot of the village K .. "

(G raM)

{roctatian & " .. I'worked all mey fife seven days a wesk meost of &, amd them to suddenfy stop work
aved pou fimd . aif the days are the same amad you know, pow pet very lazy actwailly
becmuse 'of I won't do i feis meorming Il do i this aftereson”. .." (FGEM)

(mottian 7 T recently lost two friends, hoo brothers and @ son-in-law, 1 think that has couesed the
depresion.* {FG7W)

(mottian & "W .. Ithen joined a women's clink, Hings like that, o get moyseff ouf iz the forst
place. .. being im the company of ofher people that are in the seme position . . . musf
ve you a bif of confidence realfy. . L
W2 You do fimd that whereas we were . .. quite @ bif, ouf amd joining other couples,
o i e that you werem't imvifed so mmck (moises of agreement)” (PG7 W)

3. Getting old e

Urootaton ¥ " .0 iry o walk but | can't walk you know, since [ had the heart operation” (FGSW)

Urootaton 10 " .. s we're petting older most of us have either pot o bad knee or @ bad i In my case
I wsed fo do & kot more walking than [ do mow;, but [ just com't da, &' oo painfal.. .
(RGsM)

Crootaition 11 “IF's through back and Enees ... . but you keow, I'm hocky [ can still keep walking and
... I teink youw lsarn to fve with pain . . [ thimk there gre very few old people who
dow't hanee paim and [ thimk &' the degree of &, but yow fust have to ignore it @ b
(s

Cmotatian 12 "Yes, I think I sfill dio fhe sawer thimgs buat @ liftle shower” (FG 1MW)

(rootatian 13 T had 2 bit of blood presre amd [ went to the doctor’s and they said Teep up the
bowling, it's pood exercise for you”. . . s [ keep dodeg i’ (FG3M)

Cootatian 14 “The docter said . . . you'T hav to pack up working” saiid T cam't” . awmd T Growght
wedl I'me ponna prose pom wrowg . . . [ iad to talk the surgenn fetn doing two of meine af
the szme fime, never done if he said before. .. Went back after sox wesks . .. without
crutches or walking sticks or amything amd everybody was il on helr orulches and
they had one dome, 50 he szid how did you d that ' 1 said ‘defermination” (FG o)

4. Physlcal activity

en v rnment

Uotaton 15 "A trememdous varidy of aciivities ad ome of them & the walks we g0 on once o mowtfi,
Frat ey Rave boveger waiks, they have sight meile walks, ten male walks, fast walks, siow
walks. .. “(FG7W]

Urootaton 16 ‘T mean an awful kot of peopile of our age group have never heard . . . T'3A what & that”
you Enow and | weuldve thought they would™ve af least heard of it . .. (FGFW)

Crootaition 17 “Buf these swimmeing pools. .. they dow'’t maske the time for the older people fo have
thedr time and you dow t really wawt o po with poumgsters splashing, you jasi wanf to
o in @nd have swim and that’s it, bt pou fesl sometimes that they're nof catering for
our peneration. . " {FEEW)

(Comtimund])
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Takle 2. {Continnsd )

Themes ) bt ons

{rootation 12 " .. Nimow ome or two people who actuaily, you keow they get up in fhe morming amd
om poes the television and that's ther day, beoowe they com't really afford fo do

hing elee” (FGIGM)

5. Baychalogical personal

Binrs

Crootation 19 “(} 5o wihat motivates you bo keep up that ke of plysical activity? [moderator’s
question is followed by disouzsion by participants] (F How do other people jeedf about

A [T'm] wp badlders amd sticking windows up .. .
A When pou stop doing something then pou never take if up again, so you got do keep
doing what pou've been doing all posr " (FGAM)
{rooiation 20 “{In the context of discussion prompéed by moderator aboul what Incal services'spport
muipht be necessary fo support peoiile to undertake PA]
A Yiou've gof tor sty healfity and fif. . .
A I think owr opportumities are quile good actually i youve gof the mofialion io go
out and find them .. * (FG1TW]
Crootation 21 " -« I got this belicf that if I'm dodng the marathons ... . IT 4l be able o do alf the
thimgs that [ do. .. the mimute I slow down, and walk ‘roumd Tescos with a troliley, them
T'won’ be able o do the things, thal’s why I kesp doéng it | sort of hawe got the befief
that i1 did it today, I cam do i lomorrow and so 1 iry ard do & every day’ (FGEM)
Crootation 22 “For me, @ heaithy fifestyle & being able to lake part in things, shill able fo enjoy new
activifies amd fuct prmerally nof feel old actualiy Taughs) . . people say Of, you're

ing very well for your age”awmd [ ssy Well what am [ sapposed o be able to do &t my

" (haughs )" {FGA W)

age!

O ] If o disln't do sy exevcise it would seize wp, wouldn't if, for pood perhaps” (FGaW)

Crootation 24 "... Dstill pet o the bike and also the freadeeill buf mof &5 fong as [ should do’ (FGEEM)

{ootation 15 " ..'m nof af ol keem on this group thing, I'd mtter do Gengs on my own with my wi

{rooition 26 T go kine dancing fwice a week, so thats my exercize, [ would never go fo a gym
(lughs)* (PGS W)

{ootation 27 . ... You feel as if pow're mot sort of educated emough to join e group, beoguse .. . pou
find Ints of very professional ex-headmistresses and that, you know what I mearw, I feel
inferior” (FGAM)

&. Soclal capital

{rooiation 22 . So, you see other people’s ifeshyles amd you thiek fo pourssll ‘well they don't Inok
quite axfit, 50 [ need to keep going” (FG3M)

Umomation 19 “T've got owe or two friemds with . Alsheimer's dissgor and Parkinson's and & worries

mee . ot could be me one day. . . awd [ think af the back of your mind Heat you're
trying o keep pourself in &5 pood a shape as you can . ' (FG2M)

{modafion 30 *. .. The dog inssts on mee daking # for o walk (noises of agreemest) Fm nof sure which
ome of ws fakes which (lasphter]. .. (FG1IMW)

{roodation 31 ", ..My wife who died eighiren montis apo, she had to walk becawse she kad a probiem
with her beg ciroudiation. . _so that eecosraged me to walk as well, s we did s b of
walking fogether” (FGEM)

{rooiation 32 "My hushand comes with me es wall, ke's 90, ke does exercise, he's better than me
(laughs | {FE7 V)

{ootation 33 “T've got two nesghbours sither side of me with poung children . . and they're grest
they're really” (FGIW)

{rooiation 34 T thimk the friemds are very important. . il's sometimes more imporfae! G f@miy
(moises of agrerment) beramse you cam't alter Beeir ives, Gey've got B owm fves to
Eve' (FGZW)

{rooiation 35 'L jor imstance, have & friend. . . she and [ both kost our hasbands in the samee pear. .. T

dlow 't ik T would™ve dowe half the things St [ il if che wass't there for company
(moises of agreement) and 1 thivwk if you czn get two or three people who are alone
together to go alowy fengs, rether oo lamnvimg them on their ows'’ (FGFRW)

g i 1371 o e (EER0S0 000
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schedule after having made a complete break from their working life (quotstion 5), others had
difficulty adapting tothe bck of structure post-re tireme nt ((quotation &),

22 Bereavement. For both men and women, adjusting to losing a partner induded taking
up activities that they previously had not done. There were some gender differences in this
regand. Men spoke of doing new activities such ashowsework. For women, losing thelr hus-
band led to more walldng if they did not drive, or less if they wed to walk together. Loss of
partner, pet, fiend or famdly member aloo led to feelings of lsolation and lonelines, with some
suffering a loss of confide nce, or depresion (quotaton 7} parte ipants spoke of these aspects
in the context of dlscussion around thelr views on a " healthy Ufestyle’ and thelr PA habits, so it
appeared lkely that they affected thelr PA, even Ifin an Indirect manner. Women highlighted

the importance of having a sup portive network, for example someone golng through similar
experiences (quotation 8]

3. Getting older. Debilitating health conditions, e.g jodnt or beart problems, and the
resultant medical events, eg. hip or chest operations, impacted on activitles, physical cond itlon
and loss of abilitles such & driving or walking (quotation 9). Additonally, some medications
cased sde-effecs lle drowslnes, The decline ln capablity or abQity to do certaln activities,
dowing down due & the natural agelng process and decon ditho nlng of mu s ulsskel etal health
were important constraining influences on physlcal activity (guetation 100

While some feli physically lmited due to a beart condition, for instance, or 2 major medical
event, others were determined to get back to thelr origina capacity and not be prevented from
doing the PA they wanted to do. In some cases, a medical condition or event had led them to
do specific exerclses orto adapt types of PA to suit thelr current condition (e.g rehabilitation
exerciies). Pain and dscomfort were barders to doing PA, with some determined to ‘walk
through it (quotation 11). Many spoke of malntalnlng sctivites despite belng stiff and suffer-
ing general decline, of slowing down the pace but still continuing to complete the task (quota-
tion 12, Inte ractio ns with medical professionals encouraged PA, including some wanting to
prove medical professlonals wrong (guotations 13 and 14).

4. Physical activity enviromment. 4 [ Avoilability of local services and facilities. The dis-
cusalons revealed varying knowledge with regards to avallabdlity of local fac litles and activities,
for example, some took advantage of regular acthvitles such as walks, some had never heard of
U3A (University of the Third Age) and for others it was an important part of thelr lves (quota-
tions 15 and 16). The U3A is an organiation of locally-run interest groups around the UK that
provide opportunities for membe s, wsually individeak who are no longer in full-tme work,
to engage with others to undertake abroad range of activities together. Some women spoke of
alack of publicising of local organisstions and facilities, and woren were more likely than
men o speak of reduced opportunites sultable for older people, a8 ilustrated in quotation 17,
where some felt there was alack of certaln Bollites sultshle for older people.

Having access to a sultable environment at o me or nearby was a motivator for PA, eg.
having sccess to agarden, parks, and allotme nts. Some localitieshad greater avallability of
facilities than others, and there was mention of aless of green spaces.

4.2 Accessibility. Avallability of transport and having abus pass offered freedom and plea-
surable experiences. While some were peliant ona bus pas, others rarely wed it Some men-
tioned alack of local transport, and how not belng able to drive was restrictive. Afordabdity of
activitles and transport wasan lssue for some and could mean reduced particpation in actvi-
tes | guotation 18).

5. Psychological/personal factors. 5.1 Menlal slale, For some participants, their mental
well-being, low moodidepression and self-esteem appeared to be important aspects relating to
the activities that they £t able to do. Participants ako spoke widely of the enjoyment of activi-
tes, and the importance of keeping ot anly physically but me mtally and socially active.
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5.2 Molivation and maintaining independence. Discusslons highlighted the importance of
determination, discipline, positive thinking, motivation, indepe ndence, and self-efficacy (2
bellef i aise s ability to wnd ertake an actlon). There wis a strong dedre Lo somme Bot to be
regtricted, and to keep golng In orderto remaln independe nit; there was an aware ness of age-
ing, with a fear of stopping being active s it might then be harder to restart (quotations 19, 20
and 21).

5.3 Beliefs and self-awareness. Many were determ ined to take part ln things, to "'not feel
old’; and did not want to be perceived as incapable purely due to chronological age, and the
importance of interacting with people of all ages a5 that keeps you young' (guotation 22).
Some demonstrated ‘outcome expectancy’ (anticipation of fiture outc ames a5 2 result of cur-
rent actions) regarding PA belng beneflclal for long-term health or longevity (quotation 23}
Some mentioned alack of motivation, percelved a5 liziness, as a barrier to PA, acknowledging
that they “should’ do more (guotation 24).

Persomal preferences affected engagement with certain types of PA, such as disdiking group
settlngs or organised activitles, and somse suggested al terra thves that they would prefer (guota-
tions 25 and 26). Some men said they felt unworthy in some way of joining group activities
(quotation 27).

6. Sockl capital. Many participants were involved in local or community groups and
organistions (eg. village committees, volunteering, U3A), lthough some of these were more
meentally stiulating than physically dallenging. Sodal aspects of PA and lifestyle maore gener-
ally were important. Soclal compadsons were made with peers’ health and PA beluviour. It
appeared that beh aviou s were sometimes motivated by fear resulting from others’ experiences
or Bellng fortunate to have relatively good health compared to others (guotations 28 and 29,
Having a dog was an important mestivator for some participants to do PA, particolarly as it
appeared to function 28 an incentive to go for walks on a regular basis (guotation 30%; maore-
over, the soclal spects of dog wallding, ncduding mee ting other dog walkers and walldog and
talking together, appeared tobe an important factor for engagement in thisactivity. Famdy,
friends, and partners were important msotivators (guotstions 31 and 32) and a5 a source of
sockal support. However, in some casesthey could have a negative impact on PA due, for
example, because thelr mle as carers comstralned thelr time. For both men and wornen, Uving
alone wasa potential barder to soclal interaction and PA. Women were more lkely than men
o meen thon the importance of having helpful or supportive neighboursand community (quo-
tation 33). For some this aligned with a desire to avold being a burden on family which
appeared to be a motivation to keep fit (guotation 34). The role of friends appeared to be par-
ticulady important for those who had lost their partner or lived alone, and there was sugges-
thon that activitles that are not just couple-orented might be of importance {quotation 35).

Discussion

This study has highlighted six themes that might affect cormm unity-Tving older adults” partici-
pathon in PA: past life experiences; dgnificant 1@ evenits; getting ol der; PA environeme iit; pay-
chologleallp emonal factors; and soclal capital The first three are largely non-modiftable as
they tend to be events that have already happened or over which there is potentially Bmited or
0 cotitrol, bowever how an individual responds to these events could be modifiable. The
opportunity to op tmise the PA environment & 1ely to require a broader Lite ivention
approach and lnvolversent of 2 mulitude of stakehol ders, such as local authortles, lnorder to
make meaningfil dunges Ouramalyds proposes the remaining two factors—peychologlcal/
personal and soctal capital partly determine how people respond to largely non- modiftable fac-
tors. For instance, those with higher levels of self-efflcacy or determdmation, might be more
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likely to respond positively to the consequences of ageing and medical events or conditions, by
malntaining or increasing their PA. There was a gender difference in response to the Joss or
sedous |lness of a partner. Wormen who bad accessto and wtilised their soclal netwo
appeared to be more Ukely to remaln engaged In PA. Whereas for men, the loss or serious 11-
ness, of 3 partner led to the need to carry out more housebold chores, but pot to a specific
Interest in engaging with soclal sctvitles. Despite approaching the PA data inductively, the
sarme themes and relationships between the themes appeared to hold for the PA data as they
did in the published diet findings in this group [27]. Unhealthy lifestyle behavious including
poor diet and low PA levels often co-ocour inolder adults [31, 32], and we can speculate that
the motivations might be smilar for both types of behaviour.

The role of peychol ogleal and soc bl factos has been ldentified in previous quantitative
studles that have shown lelsure tme PA to be significantlylinked with self-eficacy [15] and
i proved sockl, physdcal, e motio mal and cogaitional functon [33). Specifically, thinking mone
positively and having motivational inte mal thoughts have been extensvely shown to be assod-
ated with increases in ol der adulis’ lelsure time PA [15-17]. In asystematic review of 63 studies
with adults aged =6l years [17], motivation and self-eficacy were the two psychological dhar-
acteristics that were consisteniy assoc lmted with higher level of routine PA [17]. In our focus
groupsof commun ity-dwelling ol der ad ults we observed variability in psychological and social
factors that can affect the response of an older person to anevent. This poses an nte resting
avenue for Interve ntlon targets, with health cosching usng elements of motivation and self-
efficacy to promote healthy behaviours. There 15 great heterogeneity Ln what co nstitutes health
ooac hing [34]. It commonly consists of patie nt-centred appooaches based on a belovioural
change model that is delivered by a trained professiomal The proces often lovolves patient-
determined goals, self-discovery and acoountability. The efiects of health coaching on level of
PA participation inthose aged =60 years have been found i be seall but significant, com-
pared to controls, and it is effective in both older adults with and witout chronde conditions
[32]). The use of “poaitive framdng” has aloo been wsed in older adults In the context of walldng;
In one Intervention study those expesed © “positive framing”, where participants were
informed of bene fclal effects of walldng, were bund to walk more steps, after controlling for
baseline mumber of steps walked, than those recetving “negative framing”, where participants
were informed of negative effects of not walldng [36]. In a welght-loss trial, a motivation-
focused programmme that specifically targeted maotivatio nal facios showed comparable weight
Joss to the traditional skills-based welght loss programme [37].

The presence of physical limitatons or health-related conditions has been bund to be
dosely related with older adults” perce pions of belng able to be physically active [11, 24].
Interestinglyin our study we found polarising views on this matter. Somme felt that thelr health-
related lsues were abarrier to belng active, wheress others refused to let medical conditions
e an imped iment to their participation in PA, therefore muaking partic ular effors to overcome
obstacles. Halvarsson and colleagues interviewed older women (265 years), with a diagnosis
of osteopoross and elther self-pe rceived fear of falling or who had experienced a fall within
the past 12 months, after participating ina balance training programme [38]. The alm of the
programem e was to lmprove sl efficacy, balance and physical function [34]. The programme
frn proved participanits’ self-pence ved empowerment and self-efficacy, therefore resulting in
the abdity to approsch sctivitles of dally Iving with confldence and to employ risk-reduclng
strateges to avold falls. However, the partlclpants’ sssessment of risk stll remalned Influenced
Iy their own perception of Fagility [38]. Aligning with our sudy fndings, this refdects how
sorme people’s perception o f their health is a barder to be ovencome, whereas for others it is
insurmountable.
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Strengths and lim itations

One of the Emitations of this study isthe age mnge of 74-83 years, which was pre-determined
by the age range in the Hertfordshire Cohont Study. This does not incorporate the full age
range that is generally included in the older adults’ category (Le: 65 years). Although data
were collected in 2014, there i no resson tobelieve that findings would be different if we had
conducted the research more recently. It should be noted that in the current context of the
ongolng COVID-19 pandem e, Increasing evidence indicates a decrease in PA levels of older
adults due to related pestrictions [40,41] Only white Britidh adults participated inthe focus
groups, so we have no insight into any additlonal factors that could be relevant to other ethnle
groups However, a key strength of this study is the wide range of soclo-economic back-
grounds represented, therefore findings may be relevant to a large proportion of the UK older
population

We acknowledge that this study presentsonly one view, and other interpretations are possi-
ble. However, the analysis was conducted independently by two researchers througha rigorous
process of double-coding, thereby reducing the probability of skewed views belng presented.
Throughout the study process, & multid kcplinary team approach was otilised, therefore mind-
mising the probability of misrep resen tation,

Implication for future research and practice

A vardety of modifiable psyw hosocial factors, induding self-efficacy, motivation, outcome
expectancy, and soclal support and engagement, appeared to influence older adults’ PA. Spe-
cifically psychological and social factoms afected how older people overcame historical, envi-
ronmental, medical and otherageing- related barders, in order o incorporate PA in their lives
Therefore, this presents possible avenues for targeted interventionsfor older adulisin encour-

aging PA.

O Andings regarding the lmportance of having 3 supportive network, induding fiends
and nelghbours, particulady & rwomen who had lost thelr partner or lived alone, suggest that
Interventlons to promote PA should take these aspects inio account In thelr design, e.g.
buddy-up’ schemes to promote engagement with activitles.

Furthermore, the physical environment wasanother modiftable element highlighted in our
study; optirdsstion of the PA environment & important and without a facilitative infrastruc-
ture to propel meaningful progress, individual change can be challenging Our study's fndings
suggest that involving older adults should be a key aspect of any intervention to enlance the
local PA environment, 25 older adults could offer invaluable insights into local need and could

work together with local councils to improve transport links and green spaces, for example.

This highlights the value of adopting participant-led approaches when designing interven-
thons, enyphasising the need to Indude ol der adults through user-ded approaches, and be aware

that 2 “one skze fits al” approach would not be appropriate. Those who are lkelyto use such
programemes are best placed to be able to provide Insgghts into factors that are lmportant to
thelr age group [42, 43]. Co-production of nterventhons promotes a sense of ownership, These
firndings aloo emphasise the importance of involving behavioural scientists from the beglnning
of intervention programm ing They understand not only theorles of behaviour change, but
can identify ways to (i) enhance self-efficacy (e.g by providing mastery experiences), (i) wtllise
effective behaviour change techniques (such as soclal suppaort, goal-setting, prompts and cues,
role puodels), (1) increase sense of control {eg. by involving older sdults in public patient
involverment), and (Iv) motivate and e mpower using established programmes. More recent
phiysical activity interventions have begun to incorporate the perspectives of the intended
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users such as “The Move for Life Study™ [44] and the “Ostecarthritis Physical Activity Care

PathwayT45).

Research ks required to further explore how the COVID -19 pandem e has impacted com-
munity-living older people’s health, well-being and PA behaviour. However, we believe that
the data from the present study could stll provide wseful indghts into how an ageing popula-
thon view plivslcal activity and Bow best to intervene to increase particlpation.

Conclusion

In an ageing populstion, bealthy living is becominga key concept and this has thrown up new
challenges, thusito facilitate the adoption and maintenance of PA the inchusion of the intended
users’ perspectives s crocial This study sought the viewpodnts of a group of free-living oom-
munity older adults who had not been recruited for specific PA related activities or programs
Conseguently, PA in its broadest sense was discussed paychosoctal factors eme rged as key
influe nces, suggesting that interventions that target factors such as self-efficacy and sockl
engagerne nt, might hold potential for promoting engagement in general PA These findings
would ald the developrment of future interve ntions and a5 well as local authodty planning for
the needsof older adults Iving in the community.
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