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The aim of this studywas to determine the long-term effects of a weight loss interventionwith or without an ex-
ercise component on body weight and physical activity.
Women were randomized to diet (n = 97) or exercise (N = 98) for 16 weeks. During the intervention, both
groups had achieved the set goal of 5–6 kg weight loss. All women were re-contacted twelve months after
study cessation for follow-up where body weight and physical activity were measured (PASE questionnaire
and ActiGraph accelerometer).
At follow-up, body weight and physical activity (measured by the PASE questionnaire and accelerometer) were
measured again. At follow-up, both mainly exercise (−4.3 kg, p b 0.001) and diet (−3.4 kg, p b 0.001) showed
significantly reduced body weight compared to baseline. Both the mainly exercise and diet group were signifi-
cantly more physically active at one year follow-up compared to baseline (PASE: +33%, p b 0.001 and +12%,
p = 0.040, respectively; ActiGraph: +16%, p= 0.012. and +2.2%, p= 0.695 moderate-to-vigorous activity, re-
spectively). Moreover, the increase in physical activity was statistically significantly when comparing exercise to
diet (+0.6%, p = 0.035). ActiGraph data also showed significantly less sedentary time in mainly exercise group
compared to baseline (−2.1%, p= 0.018) and when comparing exercise to diet (−1.8%, p= 0.023). No signifi-
cant within group differences were found for the diet group.
This study shows largely sustainedweight loss one year after completing aweight loss programwith andwithout
exercise in overweight postmenopausal women. Although themainly exercise groupmaintainedmore physical-
ly active compared to the diet group, maintenance of weight loss did not differ between groups.
© 2016 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Obesity and a sedentary lifestyle are an increasing worldwide health
problem (Ogden et al., 2014). The World Health Organization (WHO)
reports that worldwide 39% of adults are overweight of which 13% are
obese (Mendis et al., 2015). The prevalence of overweight and obesity
is proportionally higher in postmenopausal women, compared to pre-
menopausal women (Lambrinoudaki et al., 2010). It has been shown
for obese postmenopausal women to have an increased risk for devel-
oping coronary heart diseases, stroke, venous thrombosis, osteoporosis,
stroke, type 2 diabetes, and certain types of cancers, some of the leading
causes of preventable death (Mendis et al., 2015; Lambrinoudaki et al.,
trecht, Julius Center for Health
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2010;Wiseman, 2008). It is well known, aside from contributing factors
as increasing age, lower energy expenditure due to a sedentary lifestyle
and increased caloric intake, that menopause affects the body composi-
tion on hormonal levels, fat distribution and insulin resistance causing
central obesity (Lambrinoudaki et al., 2010; Neilson et al., 2009). Since
both physical inactivity and obesity increase with age and are affected
by menopause, this postmenopausal group is a relevant population to
study lifestyle interventions (Centers for Disease Control and
Prevention, 2011; Lynch et al., 2011). It has been shown that taking
part in an exercise intervention or weight loss program is a successful
method to lose body weight and to become more physically active
over the short-term (Ryan et al., 2012; Wu et al., 2009; Franz et al.,
2007). As shown by Baker et al. interventions taking up to 1 year have
shown to be successful but those interventions did not include a fol-
low-up measurement after completing the supervised intervention pe-
riod (Baker et al., 2016). Wu et al. did study sustainability of weight loss
interventions in their meta-analysis, however, the included studies nor
the results were aimed at postmenopausal women (Wu et al., 2009).
er the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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So, there is a lack of knowledge on the long-term effects of a short-
term weight loss intervention in postmenopausal women specifically.
Therefore, the aim of this study is to determine sustainability of effects
of a weight loss intervention with or without an exercise component
on body weight and physical activity in postmenopausal women. Fur-
thermore, we aimed to investigate whether effects are different when
weight loss is induced by a hypocaloric diet or mainly by exercise.
2. Methods

This study is a post-intervention study in women who participated
in the Sex Hormones And Physical Exercise (SHAPE)-2 study; a three-
armed randomized controlled trial conducted from February 2012 to
May 2013 in eight municipalities in and around Utrecht and Enschede
in the Netherlands. The primary goal of the SHAPE-2 trial was to study
the effects of 5–6 kgweight loss induced by a hypocaloric diet ormainly
by exercise on postmenopausal serum sex hormone levels, associated
with breast cancer risk(van Gemert et al., 2015; van Gemert et al.,
2013). The mainly exercise intervention was combined with a small ca-
loric intake restriction to ensure the intended weight loss in this short
time-frame. However, the emphasis was on exercise and for clarity rea-
sons, we refer to this group as ‘exercise group’ throughout the paper.
The SHAPE-2main results showed that weight loss in both intervention
groups resulted in favourable effects on sex hormones. Weight loss in-
duced mainly by exercise additionally resulted in maintenance of lean
mass, greater fitness, greater fat loss and a larger effect on (some) sex
hormones. Details of the study design are reported elsewhere (van
Gemert et al., 2013). The study was approved by the ethical committee
of the UniversityMedical Center of Utrecht. All participants provided in-
formed consent.

In short, women were eligible if they were aged 50–69 years, post-
menopausal, overweight or obese (BMI 25–35 kg/m2), and insufficient-
ly physically active (b2 h/week of ≥4 metabolic equivalents (MET)
activity).Womenwere included via massmailings andmedia publicity.
Women who responded were contacted by telephone by a study nurse
to assess their eligibility criteria. Main exclusion criteria were smoking,
use of exogenous (sex) hormones, diabetes, or ever diagnosed with
breast cancer

Before the intervention started, all women startedwith a four to six-
week run-in period during which a standardized diet was prescribed,
(50–60% carbohydrates, 15–20% proteins, 20–35% fat, min. 25 g fiber,
max. 1 alcoholic consumption/day), aiming to remain weight stable
(van Gemert et al., 2013; Health council of the Netherlands, 2006).
After baseline measurements, women were stratified for municipality
randomized by computer. Postmenopausal women (n = 243) were
randomized to either a 16-week diet-induced weight loss group (‘diet
group’, N= 97), weight loss mainly induced by exercise (‘mainly exer-
cise group’, N = 98), or stable weight control group (‘control group’,
N = 48). Both weight loss interventions aimed for 5–6 kg weight loss
and were delivered by physiotherapists and/or dieticians.

In the intervention phase, the diet groupwas prescribed a dietwith a
deficit of 3500 kcal/week. Women in the mainly exercise group follow-
ed an intensive four hour/week exercise program; two one-hour group
sessions of combined strength and endurance training at the physio-
therapy centre and two one-hour sessions of moderate-to-vigorous
Nordic walking per week. The average energy expenditure by exercise
was approximately 2530 kcal/week. Thesewomenwere also prescribed
a relatively small caloric intake restriction of 1750 kcal/week to ensure
the 5–6 kg weight loss goal within 14 weeks. The total targeted weekly
energy deficit was, therefore, approximately 4280 kcal/week. This was
an a priori decision, to ensure the 5–6 kg weight loss goal within
14weeks. The targeted total averageweekly deficit for themainly exer-
cise group is larger than the diet group to compensate for the gain in
muscle mass (i.e., body weight) by the combined endurance and
strength exercise program (van Gemert et al., 2013).
2.1. One-year post-intervention (follow-up) study

2.1.1. Study population
In order to be eligible to participate in the follow-up study of SHAPE-

2 trial, subjects had to have given informed consent at baseline to be re-
contacted in the future for invitation for additional research. These
subjects were contacted by telephone one year (±4 weeks) after
completing the SHAPE-2 intervention study. If subjects could not be
contacted by telephone, questionnaireswere sent bymail including a let-
ter of consent and a return envelope. Subjects that could not be contacted
by telephone or e-mail did not receive the accelerometer at follow-up.

The control group was excluded for analyses of the follow-up data
since control subjects received aweight loss intervention after the inter-
vention period. Therefore, the natural course during follow up could not
be studied.

2.1.2. Outcomes
Primary outcomes are bodyweight and physical activity levels at fol-

low up (t2) compared to baseline (t0) and at end of study (t1).
At baseline and end of study body weight was measured using an

identical balance scale. At follow-up, body weight was self-reported
by the participants.

Physical activity was assessed through the Physical Activity Scale
for the Elderly (PASE) and an accelerometer, the ActiGraph®. Both
methods were used also in the SHAPE-2 trial. The PASE is a brief self-
administered seven-day recall questionnaire to measure changes in
physical activity over time (Liu et al., 2011). The PASE has shown to
have excellent test-retest reliability (ICC 0.89) and reasonable validity
(rs 0.68) (Liu et al., 2011; Schuit et al., 1997). The PASE is evaluating
the physical activity of the past 7 days in three life domains: recreation-
al, household and work-related Subjects rate their weekly frequency
and daily duration for the following recreational activities: walking out-
side the home, light, moderate and strenuous activities and muscle
strengthening. Whether household activities (light and heavy house-
work, home repairs, lawnwork/yard care, outdoor gardening and caring
for others)were performedwas captured by answering yes or no. Final-
ly, working for pay or as a volunteer was assessed by recording the
amount of hours per week and the type of work performed. For each ac-
tivity, a score was obtained by multiplying an activity frequency value
by a task-specific weight provided by the scoringmanual. The question-
naire data results in a PASE total score and/categories ranging from very
light activities to very vigorous activities. The PASE total score, which
represents the overall physical activity level, is the sum of all activities
together, and ranges between 0 and 400 or more (Bolszak et al.,
2014). The results in all these categories will be count together forming
a continuous “PASE” score. A higher PASE score means a person is more
physically active.

The ActiGraph® is a waist-worn accelerometer which measures
movements by a three-dimensional/axis acceleration sensor (Hanggi
et al., 2013). In our study we used the ActiGraph® wGT3X. The activity
monitor measures activity in activity counts, which were recorded in
10 s intervals and transformed into 1-minute epochs. The 1-min epochs
were used to compute the time spent in the different activity intensities
i.e. sedentary (b100 counts per minute), light (100–759 counts per
minute), lifestyle (760–1951 counts per minute), moderate (1952–
5274 counts per minute), vigorous (5725–9498 counts per minute)
and very vigorous (≥9499 counts per minute) (Sasaki et al., 2011;
Freedson et al., 1998). All days with a wear-time minimum of 10 h are
included in the analyses. Thus, also days with a wear-time N 10 h are in-
cluded. Days containing b10 h have been shown not to be representa-
tive for daily physical activity. The 10-hour day cut point is commonly
used in literature. Data from the ActiGraph® was extracted using
Actilife® 6.8.1. For analyses, three categories were defined: sedentary
time, light activities (light and lifestyle activities) and moderate to vig-
orous activities (moderate and very vigorous activities) based on the
Freedson cut off points (Freedson et al., 1998). A non-wear period was
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defined as periods of consecutive strings of zero count epochs lasting
≥60 min. Subjects were asked to wear the accelerometer for seven con-
secutive days around their waist at the height of were there belt is or
would be. When the ActiGraph® was worn 4 days the results were in-
cluded in analyses. The ActiGraph® outcomes were presented as the
percentage of hours spent at a certain activity level of the total time
the accelerometer was worn.

Two questions of the International Physical Activity Questionnaire
(IPAQ) were added to measure subjects' usual daily sitting time, during
a week and a weekend day (Brown et al., 2004).

The dietary intake was not assessed at follow-up.

2.1.3. Statistical analysis
Baseline characteristics are presented for the diet and mainly exer-

cise group. Data analysis was performed according to intention-to-
treat principle. Normal distribution of the outcome data (physical activ-
ity and bodyweight) was evaluated by using histograms and Q-Q-plots.
When data was not normally distributed, a log-transformation was
applied to obtain a normal distribution.We analysed the differences be-
tween follow-up (t2) and baseline (t0); and between followup (t2) and
end of study (t1) within groups using mixed linear models. Between
group differences (between the diet and mainly exercise group) com-
paring follow-up (t2) with baseline (t0) were also computed also
using mixed linear models. The linear mixed effect method has shown
to be a reliable method to handle missing longitudinal data (Cnaan et
al., 1997; Peters et al., 2012). All statistical analyses were performed
using SPSS 22.0, with a two-sided significance level of 0.05.

3. Results

195 women participating in the intervention groups of SHAPE-2
gave consent to re-contact them. We were unable to trace 26 (13%)
women (lost to follow up) and 14 (7%) refused participation after
contacting them (see Fig. 1). In total, 155 (80%) women filled in ques-
tionnaires. The accelerometer was worn by 132 subjects (68%), of
which seven could not be analysed. Non-response at follow-up was
equal in both groups (diet (19) and mainly exercise (21)). Non-re-
sponderswere significantly younger than the responders (58 compared
Fig. 1. Flow-chart showing the inclusion of participants into the follow
to 60). Other baseline characteristics did not differ between responders
and non-responders.

At baseline (t0) groups were comparable for main characteristics
(Table 1).

3.1. Body weight

At follow up, both the exercise (−4.3 kg, 95% confidence interval
(CI)−4.9:−3.7) and diet group (−3.4 kg, 95% CI−4.1:−2.6) showed
lower body weight compared to baseline but both groups also slightly
regained bodyweight since the end of study (+1.3 kg and+1.5 kg, re-
spectively) (Table 2). No statistically significant differencewas observed
between themainly exercise and the diet group at follow-up (−0.13 kg,
95% CI−2.7:2.4) (Table 3).

At follow-up, BMI was significantly decreased in both groups: the
mainly exercise group decreased −1.5 kg/m2 and the diet group
−1.2 kg/m2 when comparing to baseline. Comparing the exercise
group to the diet group, the exercise group decreased −0.6 kg/m2

more over time (95% CI −1.3:0.2).

3.2. Physical activity level

Both intervention groups were more physically active at follow up
compared to baseline as well as compared to end of study (Table 2).
The mainly exercise group showed an increase in PASE score of +39
points (+33%) (95% CI 23:55) from baseline to follow up (Table 2).
For the diet group this was+14 points (+12%) (95% CI 1:28) (Table 2).

Between-group analysis showed a higher PASE score for the mainly
exercise group at followup studywhen compared to thediet group (dif-
ference of +25 points) (Table 3). These results of the PASE question-
naire are supported by the ActiGraph® accelerometer (Tables 2 and
3); at follow up, the mainly exercise group spend less time with seden-
tary behaviour (−1.5% (95%CI−2.7:−0.3)) and more time with mod-
erate and vigorous activities compared to baseline (+0.7% (95%CI
0.2:1.3)). Comparable results were found when comparing the mainly
exercise group with diet: −1.8%(95%CI −3.4:−0.3) sedentary time
and +0.6% (95%CI 0.0:1.1) moderate-to-vigorous activities. No statisti-
cally significantwithin and between-group differenceswere reported in
sitting time measured by the IPAQ.
-up study from the Sex Hormone And Physical Exercise-2 study.



Table 1
Baseline characteristics of both intervention groups.

Exercise group (N = 98)
mean(sd)

Diet group (N = 97)
mean(sd)

Age, years 59(4.9) 61(4.6)
Weight, kg 80(9.0) 80(8.6)
Length, cm 166(5.2) 165(6.0)
BMI, kg/cm2 29.0(2.9) 29.5(2.6)
Body fat % 43.8(4.0) 44.1(3.8)
Total fat, kg 33.9(6.2) 33.9(5.7)
Lean mass 43.1(4.1) 42.7(4.0)
Waist circumference, cm 97.5(8.3) 97.8(7.5)
Hip circumference, cm 109.2(6.7) 109.8(6.8)
VO2 peak, ml/min 1749(293) 1742(310)
VO2 relative, ml/kg/min 21.8(3.7) 21.9(4.0)
Years since menopause 10.9(7.7) 10.7(6.1)
Educational levela

Low 33(33.6%) 27(27.8%)
Moderate 20(20.4%) 27(27.8%)
High 44(44.9%) 42(43.3%)

Alcohol (g/day) 4.3(0.0–10.0) 5.7(0.0–10.0)

Abbreviations: N, number of subjects; SD, standard deviation; kg, kilograms; cm,
centimeters.

a Education levels: low = primary school and technical/professional school,
middle = college degree, high = university degree.
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4. Discussion

This study shows largely sustained weight loss one year after com-
pleting a 16-week weight loss program with or without exercise com-
ponent, in overweight postmenopausal women. Although both the
mainly exercise and diet group regained weight after the intervention
period, the reduction in body weight (−4.3 kg in the mainly exercise
group and −3.4 kg in the diet group) was still statistically significant
lower than at baseline and did not differ between groups. Women
Table 2
Within group differences for both themainly exercise and diet group in bodyweight, physical a
(t1) compared to follow-up (t2).

Baseline
0 weeksa

(t0)

End of
study
(t1)

12 month
follow-up
(t2)

% change
baseline-12 m
fupb

N
Mainly exercise 98 93 77
Diet 97 94 78

Bodyweight, kg
Mainly exercise 80.4 74.9 76.1 −5,4%
Diet 80.0 75.1 76.6 −4,3%

Body mass index, kg/m2

Mainly exercise 29.0 27.0 27.5 −5,2%
Diet 29.4 27.6 28.1 −4,4%

PASE score, points
Mainly exercise 123 150 162 +33%
Diet 117 111 131 +12%

Sitting time, average minutes per day
Mainly exercise 351 342 355 +1,1%
Diet 394 377 370 −6,1%

ActiGraph® sedentary timec

Mainly exercise 72.7 71.7 71.2 −2,1%
Diet 73.1 74.6 73.4 +0,4%

ActiGraph® light activitiesc

Mainly exercise 22.9 22.8 23.6 +3,1%
Diet 22.4 21.3 22.0 −1,8%

ActiGraph® moderate and
vigorous activitiesc

Mainly exercise 4.4 5.5 5.1 +16%
Diet 4.5 4.2 4.6 +2,2%

Abbreviations: N, number of women; CI, confidence interval; PASE, Physical Activity Scale for t
Data is analysed using the linear mixed methods. All cases of which at least one measurement

a Estimated means per group with linear mixed model taking into account all women with
b Represents the overall within group effect over time for each questionnaire obtained with
c Percentage per day based on a 10-hour day.
participating in the exercise program remained more physically active
at follow-up than women in the diet only group.

Despite the mainly exercise group was still significantly more phys-
ically active one year after ending this program, maintenance of weight
loss did not differ from the group with weight loss induced by a
hypocaloric diet. This might be partly explained by the fact also the
diet group showed increased physical activity after study completion.
Another explanation could be that the food intake in the diet group
remained lower at follow-up due to the dietary intervention program.
It should be noted that the diet group shows statistically significant im-
provement in the PASE questionnaire between t1 and t2, but that the
improvement in light andmoderate-to-vigorous activities was, howev-
er positive, not statistically significant. This might be explained by due
to limitations/differences in measuring physical activity by the PASE
and by the ActiGraph®, which will be explained in the limitations sec-
tion below.

The largely sustained weight loss of the intervention groups is com-
parable with results of other weight loss programs in elderly men and
women (Franz et al., 2007; Barte et al., 2010; Witham and Avenell,
2010). These studies showed that in thefirst year afterweight loss treat-
ment, generally around two third of the lost body weight is sustained
(Franz et al., 2007;Witham and Avenell, 2010; Sarwer et al., 2009). Lim-
ited data is available on potential differences in long-term effects be-
tween diet or exercise induced weight loss (Franz et al., 2007; Barte et
al., 2010; Barte et al., 2010; Irwin et al., 2003; Nakade et al., 2012; Yan
et al., 2009). Our study shows that a short-term weight loss interven-
tion, especially when exercises are included, is a successful method, to
lose body weight and to increase the level of physical activity with a
long-lasting effect. However, we only have data at one year after study
end. Body weight and physical inactivity may increase in the future
(Franz et al., 2007; Catenacci and Wyatt, 2007).

We found that, in postmenopausal womenwith an inactive lifestyle,
participation in an exercise intervention led to long-term higher
ctivity level and sitting time for baseline (t0) compared to follow-up (t2) and end of study

% change end
of study-12 m
fupb

Within group
difference (95% CI)
baseline-12 mfupb

p Within group
difference (95% CI)
End of study-12 m fupb

p

+1,6% −4.3 (−4.9:−3.7) b0.001 1.3 (0.6:1.9) 0.001
+2,0% −3.4 (−4.1:−2.7) b0.001 1.5 (0.8:2.2) b0.001

+1,9% −1.5 (−1.8:−1.3) b0.001 0.5 (0.2:0.7) b0.001
+1,8% −1.2 (−1.5:−1.0) b0.001 0.5 (0.3:0.8) b0.001

+8,0% 39 (23:55) b0.001 12 (−4:28) 0.140
+18% 14 (1:28) 0.040 20 (6:34) 0.006

+3,8% 4 (−30:37) 0.830 13 (−22:48) 0.458
−1,7% −24 (−64:16) 0.232 −7 (−49:34) 0.723

+0,1% −1.5 (−2.7:−0.3) 0.018 −0.5 (−1.7:0.7) 0.430
−1,6% 0.3 (−0.8:1.4) 0.614 −1.2 (−2.3:−0.1) 0.041

+3,5% 0.8 (−0.3:1.8) 0.165 0.9 (−0.3:1.9) 0.101
+3,3% −0.4 (−1.3:0.5) 0.405 0.7 (−0.2:1.7) 0.110

−7,3% 0.7 (0.2:1.3) 0.012 −0.4 (−0.9:0.2) 0.207
+9,5% 0.1 (−0.4:0.7) 0.695 0.4 (−0.2:0.9) 0.168

he Elderly; SQUASH, Short Questionnaire to Assess Heath.
is available therefore is added in analyses.
at least one measurement
linear mixed models, per intervention group



Table 3
Between group differences (exercise versus diet) in bodyweight, physical activity level and sitting time for baseline (t0) and end of study (t1) results compared to follow-up (t2) results.

Mean difference (95% CI)
Mainly exercise vs diet,
baseline to follow-upc

p Mean difference (95% CI)
Mainly exercise vs diet,
end-of-study to follow-upc

p

Bodyweight, kga

Mainly exercise −0.13 (−2.67:2.43) −0.40 (−3.07: 2.27)
Diet 0.922 0.769

Body mass index, kg/m2

Mainly exercise −0.6 (−1.3:0.2) −0.6 (−1.4: 0.2)
Diet 0.160 0.168

PASE score, points
Mainly exercise 25.0 (11.5: 38.4) 34.2 (18.4: 49.9)
Diet b0.001 b0.001

Sitting time, average minutes per day
Mainly exercise −31 (−75:14) −22 (−70: 27)
Diet 0.173 0.378

ActiGraph® sedentary timeb

Mainly exercise −1.8 (−3.38:−0.26) −2.2 (−4.03: −0.35)
Diet 0.023 0.020

ActiGraph® light activitiesb

Mainly exercise 1.2 (−0.1:2.5) 1.3 (−0.2:2.8)
Diet 0.059 0.098

ActiGraph® moderate and vigorous activitiesb 0.6 (0.04:1.1) 0.9 (0.3:1.6)
Mainly exercise 0.035 0.005
Diet

Abbreviations: N, number of women; CI, confidence interval; PASE, Physical Activity Scale for the Elderly; SQUASH, Short Questionnaire to Assess Heath.
a Estimated means for all participants with linear mixed model taking into account all women with at least one measurement.
b Percentage per day based on a 10-hour day.
c Represents the overall between-group effect over time for each questionnaire obtainedwith linearmixedmodels analysis including baseline, end of study and follow-upmeasurement.
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physical activity levels compared to baseline. These results are in
accordance with the results of a meta-analysis by Gourlan et al. and an
earlier study of our study group (van Gemert et al., 2015; Gourlan et
al., 2011). Gourlan et al. summarized the long-term maintenance of
interventions promoting physical activity levels in people with over-
weight and obesity; and they showed that exercise interventions, vary-
ing from three weeks to six months, were successful in maintaining
physical activity levels after the intervention has ended (Gourlan et al.,
2011). In order to extend the beneficial effects of the weight loss pro-
gram, longer supervision from a dietician or physiotherapist may be
recommended.

Our study has some limitations, which should be acknowledged.
First, we could not compare the effects of the weight loss interventions
at follow-upwith a natural course since our control groupwas offered a
weight loss program after the 16-week study period. Second, weight
was self-measured at follow-up, which could have led to misclassifica-
tion, usually an underestimation of the real weight (Pasalich et al.,
2014; Schebendach et al., 2012). Third, since not all subjects could be
contacted (13%), this might have led to selection bias. However, drop-
out at follow-up was equal in both groups (diet 19, mainly exercise
21) and baseline characteristics of non-responderswere not significant-
ly different from responders, except from age. Dropouts were slightly
younger than participants (58 versus 60 year, respectively). It is unlikely
that this difference in age biased our results.

Furthermore, a limitation of the ActiGraph® itself is that it cannot
properlymeasure cycling or strength training (as experienced by the re-
searchers during testing the accelerometer in advance of the study). It
has been shown by Shiroma et al. (2015) that the correlation between
self-measured accelerometer assessed MVPA is between 0.35 and 0.39
(Shiroma et al., 2015). A correlation of 0.40 is estimated for the IPAQ
(sitting time) (Shiroma et al., 2015). Our own experiences with the
accelerometer are also supported by Shiroma et al.: When the acceler-
ometer is worn around the hip it does not measure stationary cycling,
weight lifting or any other physical activities of the upper body
(Shiroma et al., 2015). In The Netherlands, cycling is common and prac-
ticed on a daily basis by many women. The ActiGraph® might, there-
fore, have underestimated the level of physical activity and thereby
potentially underestimated the positive study results.
Important strengths of the SHAPE-2 study are the high response rate
(80%) among the SHAPE-2 participants for the 12-month follow up
study and the relatively large study population. Also, intended weight
loss by mainly exercise could be directly compared to intended weight
loss by diet alone. Results on self-reported physical activity levels
were supported by results of objectively measured data of the
ActiGraph® (when data from the ActiGraph® was split into the same
five categories as the PASE).

The increased physical activity levels and the highly maintained
weight lossmight have beneficial effects onmultiple obesity related dis-
eases. Magkos et al. have shown in their study the beneficial effects of
5% weight loss (Magkos et al., 2016). They found that subject with 5%
weight loss had significantly decreased body fat, including abdominal
fat and fat in the liver. Subjects also had decreased plasma levels of glu-
cose, insulin, triglycerides and leptin,which are risk factors for heart dis-
eases and type-2 diabetes (Magkos et al., 2016). They also showed
improved function of insulin-secreting β cells, as well as the ability of
fat, liver, andmuscle tissue to respond to insulin. The increased physical
activity is also of great importance. At follow up, the participants from
the mainly exercise group were ±1.5 h per week more physically ac-
tive. This might for example affect breast cancer risk and extend the
life expectancy. Were Wu et al. showed that the relative risk for breast
cancer was 0.95 for every 2 h per week increase in moderate and vigor-
ous recreational activities, Wen et al. showed that at least 92 min of ex-
ercise per week in inactive people reduces the risk of all-cause-
mortality with 14% (Wu et al., 2009; Wen et al., 2011).

5. Conclusion

In conclusion, this study shows largely sustained weight loss one
year after completing a 16-week weight loss program by a hypocaloric
diet only or mainly exercise in overweight and obese postmenopausal
women with an inactive lifestyle. The exercise group became more
physically active at follow-up than the diet group. However, mainte-
nance of weight loss at follow-up did not differ between taking part in
the exercise or diet group. This study indicates that taking part in a
short-term weight loss intervention leads to healthier lifestyle one
year after participation.
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