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ABSTRACT

Introduction: There is insufficient evidence regarding the sustainability of physical activity and
nutrition interventions for older adults. This prospective cohort study aimed to determine the
long-term impact of a low cost, home-based physical activity and nutrition program for
insufficiently active 60 to 70 year olds, who resided in suburbs with low to medium
socioeconomic status.

Methods: A follow-up survey was conducted six months after program completion via
computer-assisted telephone interviewing. The International Physical Activity Questionnaire and
the Fat and Fibre Barometer were used to measure physical activity levels and dietary behaviours,
respectively. Self-reported height, weight, waist and hip circumferences were obtained. Changes
over three time points of data collection (baseline, post-program, follow up) and differences
between the intervention and control groups were assessed. The use of program materials was
also evaluated.

Results: Sustained improvements were observed for the intervention group in strength exercises,
fibre intake, fat intake, fat avoidance, body mass index and waist-to-hip ratio. Mean walking time
decreased below baseline levels for both groups. At post-program, the intervention participants
had increased time spent in moderate activity (p > .05), which declined at follow-up (p < .05).
Conclusion: This low-cost physical activity and nutrition intervention resulted in sustained
improvements in dietary outcomes and overall short-term gains in physical activity. Future
studies for older adults are recommended to investigate behavioural barriers as well as booster
interventions targeting areas of physical activity.
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Introduction

Older adults, a growing segment of the population, are not participating in sufficient amounts of
physical activity, nor are they meeting the recommended daily intake of fruit and vegetables (1).
Regular physical activity and a nutritionally balanced diet can lead to a range of health benefits
and play a preventative role for many chronic health conditions such as type 2 diabetes,

cardiovascular disease and various cancers (1-3).

Interventions aimed at increasing physical activity levels and encouraging the adoption of a
healthy diet for seniors have generated mixed results. A 2-year randomised controlled trial found
no significant differences in physical activity between the exercise and comparison groups 12
months after intervention and at 24-month follow-up (4), while the diet intervention participants
increased their consumption of fruit and vegetables over the study period (5). Morey and
colleagues observed significant improvements in self-reported dietary behaviours, physical
activity and weight loss for the intervention group relative to the controls at 12 months post-
program (6). Another study concluded that an exercise training or weight-management (diet)
program can improve the health of obese older adults, whereas a combination of both

interventions may have a synergistic effect (7).

Although these interventions have provided insight into their impact, follow-up evaluation after a
non-contact period is an area of program sustainability that has been largely ignored. In addition,

most intervention studies were conducted using motivated volunteers (7-9) and focused on older



age groups (> 70 years) (6-8). Seniors who are sedentary or underactive and those living in lower

socioeconomic status (SES) suburbs are rarely targeted.

The present study aimed to determine the long-term impact of a low cost, home-based physical
activity and nutrition intervention for seniors. Changes in self-reported physical activity levels,
dietary behaviours, and anthropometric measures over time were investigated, as well as the use

of program materials.

Methods

Study design and data collection procedure

Physical Activity and Nutrition for Seniors (PANS) was a 6-month, low-cost, home-based, semi-
tailored physical activity and nutrition intervention that incorporated goal setting and social
support (10). The target group participants were insufficiently active older adults (aged 60 to 70
years) randomly drawn from low and medium SES suburbs in the Perth metropolitan area of
Western Australia. Participants received a range of supportive resources including written

materials, pedometer, and resistance band, together with email and telephone contact (10).

In this prospective cohort study, follow-up data were collected in 2011 from participants 6
months after the PANS intervention concluded. The questionnaire was completed via computer-

assisted telephone interviewing (CATI) to reduce attrition that occurred during the first two



phases of data collection, in which baseline and post-program questionnaires were distributed by
postal mail. Two weeks prior to the CATI survey, a reminder postcard was sent to each
participant. It explained the purpose of the forthcoming telephone call and encouraged
participants to record their measurements (i.e. height, weight, waist circumference and hip
circumference) on the postcard in preparation for their telephone interview. Participants were
subsequently contacted by a trained interviewer who entered the responses directly into a
database. Minimal burden was placed on participants, with each interview being completed
within 15 to 20 minutes. There were other advantages of the CATI approach. Participants could
be recontacted at a time that suited them, questions could be clarified without delay, and the
process ensured no missing data. Participants were phoned a maximum of five times before being
classified as non-respondents. All participants were posted a lottery ticket as an incentive to

complete the telephone survey.

To gather information on the role of the program resources, a subsample of the intervention
group (n = 20) were telephoned by the first author on a separate occasion for qualitative
feedback. The study was approved by the Curtin University Human Research Ethics Committee
(approval number HR 186/2008) and verbal consent was obtained from all participants during
initial recruitment. A copy of the questionnaire used in the CATI survey is available from the first

author upon request.

Participants



Details of participant recruitment at baseline were extensively described elsewhere (10). The
cohort under consideration comprised of participants who had completed both baseline and post-

program questionnaires and involved in either the intervention (n = 176) or the control (n = 198)

group.

Measuring instruments
The follow-up questionnaire was modified slightly from previous questionnaires used at baseline
and post-program. It was shortened to focus on physical activity levels, dietary behaviours,

anthropometric measures and demographic characteristics.

Physical activity was assessed using the short form of the International Physical Activity
Questionnaire (IPAQ) (10). The instrument measured frequency (days per week) and duration
(minutes per day) of walking and moderate-intensity activity. A strength exercise question taken
from the American Heart Association (11) was added, but vigorous activity was not assessed due

to the low number of elderly subjects participating in this type of activity.

Dietary behaviours were measured using a modified version of the Fat and Fibre Barometer
(FFB), a brief dietary assessment tool specifically developed to evaluate self-reported fat and
fibre related food behaviours (12). Four questions on fibre-related intake (i.e. fruit, vegetables,

legumes, cereal) were summed to create a ‘fibre intake’ score (range 0-28), whereas three



questions on fat-related intake (i.e. fried food, pastries, take-away) were summed to create a ‘fat
intake’ score (range 0-21), with higher scores indicating greater intake. Six questions relating to
the avoidance of fat (e.g. “how often do you trim all visible fat off the meat?”’) were summed to
create a ‘fat avoidance’ score (range 6-30), with a higher score indicating increased fat

avoidance.

Anthropometric measurements recorded were self-reported height, weight, and waist and hip

circumferences. Body mass index (BMI) and waist-to-hip ratio (WHR) were then calculated (13).

To assess the usage of program materials at follow-up, all intervention group participants were
asked an additional question: “Are you currently using any of the following PANS materials:
booklet, exercise chart, pedometer, and resistance band?” To provide further insight, 20 PANS
participants were purposely selected and interviewed based on their responses relating to
supportive resources at post-program and follow-up. Participants who answered ‘agree’ or
‘strongly agree’ to the statement “I will use the PANS materials in six months time” (at post-
program) but then answered “no” to the items covering use of program materials at least three
times (at follow-up) were contacted. The information would enable the identification of reasons

or barriers for non-use.

Statistical analysis



Demographic and health characteristics were summarised using descriptive statistics. Paired
sample t-tests were performed to determine if significant changes in the primary outcomes had
occurred between the three time points, t1 (baseline), t2 (post-program) and t3 (follow-up), of
data collection. Independent samples t-tests were conducted to determine whether significant
differences in primary outcomes arose between intervention and control groups. Frequencies
were obtained in relation to usage of program materials. All statistical analyses were undertaken
using the SPSS package version 18, at the 0.05 level of significance, for the cohort with complete

data at all three time points.

Results

Demographics

The follow-up survey was completed by 162 intervention participants and 187 controls, giving an
overall response rate of 93%; see Figure 1. There were no significant differences in demographic
characteristics between participants in either group and those lost to follow-up. Table 1 shows the
demographic profile of intervention and control participants at follow-up. No significant
differences in demographic characteristics were found between the two groups (p > .05). The
mean age of participants was 65 (standard deviation, 3.06) years. The ratio of males to females
was fairly equal. Approximately 42% of participants were still employed, and the majority (77%)

lived with a partner.

Physical activity level



Table 2 presents the three physical activity outcomes over the three time points. No significant
differences were found between the intervention and control groups at all three time points.
Baseline versus post-program paired t-tests indicated significant improvements for the
intervention group in terms of strength activity, whilst the control group showed little change (p >
.1). Paired t-tests for post-program versus follow-up indicated a significant decrease in moderate
activity across both groups. Over this 6-month follow-up period, both groups reduced their mean
walking time (p = .02 for control). Mean strength activity also decreased (p > .1), yet remained

above baseline level for the intervention group.

Dietary behaviour

Results of the three dietary outcomes are presented in Table 2. Significant increases in fat
avoidance and fibre intake mean scores were observed for the intervention group at post-program
(p <.001). Their mean scores were also significantly higher than the corresponding mean scores
for the controls (p < .05). A significant reduction in the fat intake mean score was found at both
post-program (p < .05) and follow-up (p <.001) in the intervention group, and at follow-up only

in the control group (p < .001).

Anthropometry
The anthropometric outcomes, BMI and WHR, are given in Table 3. At follow-up, the

intervention participants had a significantly lower mean BMI relative to both post-program and



baseline (p <.01) and maintained the initial reduction in mean WHR. No significant changes in

anthropometric outcomes were recorded for controls.

Use of program materials

Almost half the intervention group (45%) were still using the pedometer at follow-up, just over
one third (35%) were using the exercise chart, whilst the booklet and resistance band were
utilised to a lesser extent (29% and 27%, respectively). Overall, 35.8% of the intervention

participants were not using any of the program materials at follow-up.

Feedback from telephone interviews of selected participants were summarised. The most
common reason cited for discontinued use of the program materials (by seniors who expressed
their intention of usage at post-program) was “busy/lack of time”, followed by “injury/soreness/

illness”.

Discussion
The objective of this prospective cohort study was to assess the sustainability of the PANS
intervention at 6 months follow-up. The results indicate short-term gains in physical activity

levels post-program (with the exception of strength) but sustained improvements in dietary
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behaviours in the longer term, after the seniors were subjected to a low-cost, home-based

physical activity and nutrition intervention.

Physical activity

The PANS intervention was effective in increasing time spent doing strength activities, and such
improvement was sustained over the long-term (6 months follow-up). This may be attributed to
the provision of resistance bands and exercise charts to aid with the home-based exercise
program. A 12-month home-based study that provided participants with similar resources also

reported increases in strength training duration post-program (6).

Moderate activity declined after the 6-month non-contact period, to levels below baseline (p <
.05). Similar decline in walking time was observed though statistically non-significant (p > .05).
These outcomes may be related to the overall low use of the program materials, as over one third
of PANS participants reported not using any of the program resources at follow-up. There were
no significant differences in self-reported physical activity levels between intervention and
control groups at post-program and follow-up. Similar findings were reported in a previous study
with intervention and follow-up periods lasting 12 months (4), where physical activity remained

stable over the 24-month period for both control and intervention groups.

Dietary behaviour

11



The PANS intervention successfully increased fibre intake, decreased fat intake, and improved
fat avoidance behaviours at post-program, and most importantly, maintained these behaviours at
follow-up. Therefore, it appears that the PANS intervention approach, targeting specific dietary
behaviours, can lead to positive long-term dietary changes in older adults. The finding is
consistent with a previous study which reported that intervention participants sustained a

significantly lower saturated fat intake compared to controls at 12-months post-program (6).

Anthropometric measures

The PANS intervention was effective in reducing WHR at post-program, and such reduction was
maintained at follow-up. WHR is an indicator of abdominal fat (14). Studies have shown that this
region is responsive to weight loss interventions i.e. a preferential loss of abdominal fat is
associated with a modest weight loss (15, 16). BMI fell slightly among the intervention group at
post-program, with a further significant reduction observed at follow-up. These sustained
decreases are probably due to continued participation in strength exercises and improvements in
fat and fibre-related dietary behaviours. Previous studies evaluating weight loss after a 12-month

period have noted similar positive results (6, 17).

Implications

The follow-up results showed an overall decrease in physical activity levels over time, which is
consistent with the literature once the interventions and incentives have been removed (18). The
finding supports the need for further contact following the conclusion of the original intervention

12



by way of a booster program. Minimal intervention booster programs have been found successful
in enhancing the sustainability of the original intervention (19, 20). A 3-month home-based
physical activity booster program consisting of a pedometer, print materials, and motivational
phone calls, conducted 12 months after a 6-month walking intervention successfully raised the
weekly mean time spent walking for recreation (19). Similar follow-up booster programs in the

area of exercise therapy have positively influenced maintenance of post-treatment outcomes (20).

Older adults tend to be vulnerable to certain barriers when attempting to make changes to
physical activity behaviours (21). Barriers such as poor health (22), neighbourhood walkability
(23), weather (24), as well as individual beliefs and attitudes (25), must be taken into
consideration when designing physical activity programs. Furthermore, social support to enhance
motivation may be relevant during the maintenance period following a physical activity program
(26). If the use of program materials was maintained at 6 months follow-up, physical activity
outcomes might have been maintained closer to post-program levels. Reasons for discontinued
use of the program materials included “forgot”, “exercise not a priority” and “didn’t think I had
to continue using them”. These issues can be addressed through further contact by way of
reminder phone calls and newsletters. A booster program would provide the impetus to overcome

some of these obstacles and potentially reactivate their positive attitude towards physical activity.

13



Long-term behaviour change is the ultimate goal of any health promotion intervention. With an
ageing population prone to chronic diseases and becoming increasingly obese, it is important to

conduct follow-up evaluation of programs that aim to improve the health status of seniors.

Limitations

In addition to selection bias of the voluntary participants, all outcomes were self-reported,
therefore reporting bias may affect their validity due to overestimation. Nevertheless, the main
concern was the change in health behaviours over time. It is reliability (rather than validity)
which is of greater concern, so that the self-report data should be sufficiently reliable for
examining behavioural changes (12, 27-29). Usage of program materials could have been

examined in more detail, but our priority was to focus on the primary outcomes in order to

minimise participant burden. It is also possible that the sustained improvements among the PANS

participants were influenced by the Hawthorne effect. However, the attention given to

participants throughout the intervention was both planned and deliberate.

Although several physical activity and nutrition randomised control trials have been developed
for older adults, levels of behavioural maintenance in the longer term after program completion
has seldom been investigated. Whilst sustained improvements in fat and fibre-related dietary
behaviours were found after the home-based PANS intervention, increases in physical activity
levels at the end of the 6-month intervention were mostly short-term. Future studies are

recommended to investigate the barriers affecting seniors’ participation in physical activity

14



during this maintenance period of behaviour change. In order to prevent chronic diseases, older
adults need long-term support and motivation to make beneficial lifestyle changes. Maintaining
contact with participants via a booster program is necessary to enable these newly acquired

behaviours to become habitual.

(word count: 2572)
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Table 1. Demographic profile of intervention participants and controls

Variable Intervention group Control group p
(n=162) (n=187)

Age: mean (SD) years 65.81 (2.94) 65.65 (3.17) .62

Gender: male 84 (51.9%) 92 (49.2%) .62

Relationship status: 119 (73.5%) 149 (79.7%) A7

with partner

Education: 154 (95.1%) 172 (92.0%) 57

high school and above

Work status: 68 (42.0%) 77 (41.2%) .88

still employed

Presence of 119 (73.5%) 131 (70.1%) 48

co-morbidity?

SD: standard deviation

& Co-morbidity defined as the presence of at least one of nine health conditions
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Table 2. Physical activity and dietary outcomes of intervention participants and controls at
baseline (t1), post-program (t2) and follow-up (t3)

Outcome Time point Intervention group | Control group p
Walking time t1 314.9 (644.9) 299.0 (513.3) .80
(minutes per week): t2 319.3 (596.8) 285.9 (503.1) 57
mean (SD) t3 247.3 (324.8) 215.1 (306.2) .34
p 93 .66
p° 10 .02
Moderate physical tl 155.4 (284.7) 197.2 (393.9) .26
activity (minutes per t2 205.8 (411.4) 193.7 (264.2) 74
week): mean (SD) t3 110.9 (162.0) 128.5 (188.2) .36
p° 11 .89
p° .004 .003
Strength activity tl 25.3 (88.9) 39.4 (169.3) .34
(minutes per week): t2 47.2 (109.2) 37.8 (119.7) 45
mean (SD) t3 36.9 (128.3) 23.4 (63.2) 23
p’ .02 91
p° 44 12
Fat intake score: tl 1.90 (2.03) 1.50 (1.59) .04
mean (SD)* t2 1.67 (1.62) 1.62 (1.90) 75
t3 1.24 (1.70) 1.14 (1.48) 55
p° .05 28
p° .001 <.001
Fat avoidance score: tl 21.09 (4.69) 21.11 (4.74) .96
mean (SD)* t2 22.35 (4.44) 21.10 (4.85) .01
t3 22.14 (5.08) 21.28 (4.81) 11
p° <.001 .96
p° 51 54
Fibre intake score: tl 16.21 (5.04) 15.43 (5.51) 17
mean (SD)' t2 17.18 (4.60) 15.97 (5.29) .02
t3 17.45 (4.17) 16.57 (5.04) .07
p° .001 .05
p° .39 .08

SD: standard deviation

%intervention versus control using independent samples t-test

®t1 versus t2 using paired samples t-test
“t2 versus t3 using paired samples t-test
9 range: 0-21 (lower scores represent more favourable responses)
®range: 6-30 (higher scores represent more favourable responses)
"range: 0-28 (higher scores represent more favourable responses)
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Table 3. Anthropometric outcomes of intervention participants and controls at baseline (t1),
post-program (t2) and follow-up (t3)

Outcome Time point | Intervention group | Control group p?
Body mass index tl 27.63 (4.42) 27.32 (4.62) .53
(kg/m?): mean (SD)
t2 27.54 (4.42) 27.19 (4.44) 46
t3 27.27 (4.23) 27.20 (4.50) .88
p° 24 20
p° .003 .93
Waist-to-hip ratio: tl 0.932 (0.088) 0.925 (0.093) .50
mean (SD)
t2 0.918 (0.085) 0.923 (0.088) .58
t3 0.921 (0.088) 0.922 (0.091) 93
p° .003 67
p° 52 71

SD: standard deviation

%intervention versus control using independent samples t-test
Pt1 versus t2 using paired samples t-test

“t2 versus t3 using paired samples t-test
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Figure legend
Figure 1. Follow-up of intervention participants and controls who had completed both baseline

and post-program questionnaires.
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