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Abstract

Background: In Western countries, individuals from multi-ethnic disadvantaged populations are less physically
active than the Western population as a whole. This lack of physical activity (PA) may be one of the factors
explaining disparities in health. Exercise on Prescription” (EoP), is an exercise program to which persons are referred
by primary care. It has been developed to suit the needs of physically inactive women from diverse ethnic
backgrounds living in deprived neighborhoods in the Netherlands. The effectiveness of this program has however,
not yet been proven.

Methods: A total of 514 women from diverse ethnic backgrounds were included in this study (192 EoP, 322 control
group). Women in the EoP group participated in 18 sessions of supervised PA. The control group received care as
usual. At baseline, 6 and 12 months the women attended an interview and a physical examination. Outcome
measures were PA, BMI, weight circumference, fat percentage, oxygen uptake, mental well-being, subjective health
and use of care.

Results: Of the participants 59% had a low educational level and 90% of the women were overweight or obese.
Compliance was high, only 14% dropped out during the course of the program. Total PA did not change, PA
during leisure time increased at 6 and at 12 months and PA during household activities increased at 12 months
(PEoPvsControl < 0.05). EoP had no significant effect on the other outcome variables.

Conclusions: EoP was successful in recruiting its target population and compliance was high. The effect of EoP on
PA, health and mental well-being was limited. In this format EoP does not seem to be effective for increasing PA
and the health status of non-Western migrant women.

Trial registration: Dutch Trial register: NTR1294

Keywords: Exercise referral program, Deprived neighborhoods, Physical activity
Background
One of the biggest public health problems of the 21st

century has become physical inactivity [1]. It is an im-
portant risk factor for cardiovascular disease, diabetes
and several kinds of cancers. At least 60% of the global
population fails to achieve the minimum recommen-
dation of 30 minutes daily moderate intensity physical
activity (World Health Organization, 2010). In Western
countries, individuals from multi-ethnic disadvantaged
populations are even less physically active than the
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Western population as a whole [2,3]. This lack of phys-
ical activity may be one of the explanatory factors for
disparities in health. For instance, in the Netherlands,
Turkish, Moroccan and Surinamese women are more
often overweight and suffer more frequently from dia-
betes mellitus, hypertension, and mental health pro-
blems than Dutch women in the same age group – they
also rate their own health poorer [4-7].
Exercise referral schemes (ERS) were developed to

promote physical activity levels in people with signs of
lifestyle diseases. In ERS, patients are referred by their
general practitioner to a supervised exercise program.
The aim of these programs is to eventually change a
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physical inactive lifestyle into an active one. Although
long-term effects of ERS are inconsistent, physical activ-
ity (PA) can be improved by these interventions [8,9]. In
terms of health status, ERS seem to be able to improve
self reported health [10-12]. Knowledge on the effects of
ERS on aerobic fitness, body mass index (BMI), body fat
percentage, cholesterol levels and blood pressure is lim-
ited and effects differ over studies [10,13,14].
Effects of ERS may differ by socioeconomic and ethnic

characteristics of the population as cultural differences
and practical problems such as language barriers make it
more difficult to communicate with these groups in
health promotion activities. Also, unique barriers to PA
have been repeatedly shown in women from different
ethnic backgrounds. For example, Muslim women prefer
an all-female environment for PA [15]. However, no
studies specifically report on the effects of ERS in socio-
economically deprived populations or ethnic minority
groups. More specifically, it is not known what the
effects of these programs are in these targets group on
behavioral changes towards PA or how this program
influences objective health level (fitness, body size) and
subjective health level (perceived health and well-being).
Therefore, the aim of our study was to evaluate the

effect of EoP in physical inactive women living in multi-
ethnic deprived neighborhoods in the Netherlands. This
study was based on the program “Exercise on Prescrip-
tion” (EoP). This program has been shown to be suc-
cessful in reaching physical inactive women from diverse
ethnic backgrounds who are living in deprived neighbor-
hoods [15,16]. The protocol of the evaluation study has
been published before [17].
Methods
Study design
This study was approved by the Medical Ethics Commit-
tee of the Academic Medical Center of Amsterdam,
and was registered in the Dutch Trial Register
(NTR1294). It was originally set up as a randomized
controlled trial comparing referral to an exercise pro-
gram (EoP) with usual care. Details about the study de-
sign have been published elsewhere [17]. All participants
gave informed consent.
Study population and recruitment
Eligible for the trial were women, aged 18 to 65 years
from ethnic minority groups who visited their GP regu-
larly, and were physically inactive according to the sub-
jective assessment of their GP. Exclusion criteria were,
participation in EoP in the year preceding the start of
inclusion, pregnancy, diagnosis or treatment of a dis-
order that makes PA impossible or planned emigration
or a long-term stay abroad.
As described in the protocol [17], we originally
recruited four general practices situated in deprived
neighborhoods in the Dutch city of the Hague. From their
patient registries, eligible women were pre-randomized
into the EoP or control group. These women received a
letter from their GP. After several months, it appeared
that recruitment by the GP of our randomized partici-
pants went very slowly. Although the GPs who partici-
pated in our trial were familiar with EoP and also had a
positive attitude towards the program, inclusion to the
intervention group appeared to be insufficient. The main
barriers faced by the GPs were the lack of time and the
lack of attention needed to inform patients about the
study. We therefore decided to leave our initial protocol
and to make use of the natural patient flow of the EoP
program for our intervention group. Following the intake
at EoP these patients were informed about the study and
were asked for their participation. This implies that dur-
ing the process of recruiting participants, the design of
our study was changed to a non-randomized controlled
trial. Further details of the process of recruiting partici-
pants can be found in the study protocol [17].
In total 514 women were included, 192 in the EoP

group and 322 in the control group (Figure 1). The
number of women in the control group was larger than
in the intervention group, because we anticipated the
dropout rate in this group to be much higher than in
the intervention group. Eventually, the dropout rate in
the control group appeared to be lower than we anticipa-
ted, probably due to specific measures that we have taken
(visit at home, several attempts to contact people etc.).

Intervention
EoP was set up to promote physical activity among inha-
bitants of deprived neighborhoods in the Hague. The
purpose was to let them experience the beneficial effects
of sports and to stimulate them in such a way that they
would be able to continue this behavior after completion
of the program. EoP consisted of an intake followed by
18 sessions of supervised physical activity and a final
evaluation. Training sessions were held once a week.
EoP offered Fitness, Aquarobics, Aerobics and Dancing.
The personal coaching during EoP was organized in two
parts. The first nine supervised sessions aimed at motiv-
ating the participant through increasing awareness of
the positive effects of exercise. The following nine ses-
sions were dedicated to empowering the participant
with respect to the continuation of the healthy (physical)
behavior. During the sessions, the participants were
given individual advice as to how to reach the goal of
exercising 30 minutes a day for at least 5 days a week,
either by increasing daily physical activity (walking etc.)
or by further participating in sports - whether organized
or not. In addition, experienced social support, attitudes



Figure 1 Flowchart.
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towards sports and ways of coping with (negative) feed-
back from the community was addressed. This supervision
and coaching was done by specially trained sports instruc-
tors, under the responsibility of the lifestyle advisor. More
details on the design of the intervention and the rationale
behind this have been given elsewhere [15-17].

Final evaluation with lifestyle advisor and further referral
After the first 18 weeks, a final evaluation took place
with the lifestyle advisor in which the individual’s
achievements, further goals and experiences in the pro-
gram were evaluated. At the same time, the lifestyle ad-
visor could refer the participants to “Exercise without
Prescription”. Exercise without Prescription was
designed to address a further aspect that was deemed
important by participants in the process evaluation of
EoP, namely that participants experienced difficulty in
continuing the desired behavior after the EoP program.

Control group
Women in the control group received care as usual and
were only approached by a professional interviewer for
an interview on lifestyle (in their preferred language
wherever possible) and measurements. Per interview,
participating women both in the control and interven-
tion group received a voucher of 10 Euros to stimulate
participation in the study.

Data collection
Data collection took place at baseline (directly following
the EoP intake), after 6 months (shortly after completion
of EoP) and after 12 months (follow-up measurement
6 months after completion of EoP) for both the inter-
vention group and the control group. During this meas-
urement an interview and wherever possible a physical
examination took place.

Interview
Data on self reported physical activity and secondary
outcome measures were collected during a structured
interview, which was conducted by a trained female bi-
lingual interviewer with a Surinamese, Moroccan or
Turkish background. As far as possible, participants saw
the same interviewer for each session. During the inter-
view a questionnaire was used which had been con-
structed to measure self reported physical activity (our
primary outcome measure), subjective and objective
health, and health care use. Where possible, standard
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validated questionnaires that have been used previously
among ethnic minority populations were used [7,18]:

Self-reported physical activity
� Self reported physical activity related to commuting,

household, work, leisure time, and sports was
measured with the short questionnaire to asses
health enhancing physical activity (SQUASH), which
has been used previously among Turkish, Moroccan
and Surinamese populations [3,7,18,19]. Dancing
was added to the leisure time domain of the
questionnaire since it is a common activity among
migrant women. The SQUASH covers similar topics
to the long-format International Physical Activity
Questionnaire (IPAQ) [20].

For each domain, participants were asked to specify

– the frequency (times per week),
– intensity (light, moderate or vigorous) and
– duration per day.

Given the difficulty of answering questions on level
of intensity, the questions concerning work and
household related physical activities in the SQUASH
are predefined into two questions: one question about
the frequency, intensity and duration for light work/
household physical activities and one question about
vigorous work/household physical activities [19]. The
total minutes of activity were calculated by multiplying
frequency (days/week) by duration (min/day) of phys-
ical activity. Activity scores for separate questions were
calculated by multiplying total minutes of activity by
the intensity score. The intensity score was expressed in
METs (i.e. metabolic equivalent or number of times rest-
ing metabolic rate). One MET equals the resting meta-
bolic rate obtained during quiet sitting and equals an
approximate oxygen uptake of 3.5 ml/kg/min. The oxy-
gen expenditure for physical activities ranges, for ex-
ample, from 0.9 MET for sleeping to 16 METS running
a 6 minute mile. All activities were coded according to
the Ainsworth Compendium of Physical Activities [21].

Subjective health measures
� Perceived health was measured with one item on

self-perceived general health with a 5-point likert
scale ranging from very good to very poor.

� Well-being was measured with the W-BQ12 (well-
being questionnaire)[22].

Self-reported use of care
� Use of care was assessed according to questions

about the frequency of health care use in the last
two months.
Physical examination (objective health measures)
The physical examination consisted of a standardized
measurement of weight, height, fat percentage, waist
circumference and physical fitness level. Total body
fat percentage (bioelectrical impedance method), and
weight (to the nearest 200 grams) were measured on an
electronic scale (TANITA UM-070 and SECA 877
respectively). Height (to the nearest 0.01 meter) and
waist circumference (midway between the lower rib mar-
gin and the iliac crest) were measured with a tape meas-
ure. Physical fitness (estimated maximal oxygen uptake)
was assessed with the Siconolfi step test [17,23]. During
this test, participants were asked to step up and down a
portable bench for three minutes at a rate of 17 steps per
minute. This pace was held constant with the help of a
metronome. Heart rate was monitored continuously by
an Iventum SH100 heart rate monitor (Bilthoven, The
Netherlands) and was recorded at the end of the stage.

Data analysis
Unpaired Student t-tests were used to assess baseline
differences between groups for continuous variables and
Chi-Square was used for categorical variables. To ac-
count for dependencies of observations within the parti-
cipants we applied linear mixed models: assuming a
Gaussian distribution in case of continuous responses, a
logistic distribution in case of binary/ordinal responses.
We applied a random intercept so that all data could be
included irrespective of whether data for each person at
all three time points was available. The total activity
score and the activity scores for separate questions were
used in the statistical analysis. Statistical analysis was
performed in R 2.13.1. P values < 0.05 were considered
statistically significant.

Results
Characteristics of participants
Baseline characteristics are depicted in Table 1. Overall
the educational level was low, 59% of participants had a
low educational level or no education at all. Further-
more, 90% of the women were overweight or obese
(Table 1). As such, EoP was successful in including its
target population. After analyzing the characteristics of
the two groups, we found significant differences between
them at baseline. Women in the EoP group were older,
heavier, had a higher fat percentage and waist circumfer-
ence, a poorer mental well-being and a poorer subjective
health; also ethnic background was distributed differently
(Table 1). Therefore, in further analysis, corrections were
made for age, BMI, ethnicity and mental well-being.

Drop out
A total of 192 women were referred to EoP, of these,
2 women never started the program. In both cases the



Table 1 Baseline characteristics

EoP-group N Control Group N P

Age (years) 45 ± 10 189 41 ± 12 311 0.01

Ethnicity 189 311 0.00

Turkish 49 (26%) 152 (49%)

Surinamese 54 (29%) 34 (11%)

Moroccan 38 (20%) 48 (15%)

Other 48 (25%) 77 (25%)

Education 154 294 0.45

Primary school 45 (29%) 89 (30%)

Secondary school 34 (22%) 69 (24%)

Higher education 27 (18%) 55 (19%)

No education 48 (31%) 81 (28%)

BMI (kg/m2) 32 ± 6 183 29 ± 5 172 0.01

Weight 0.00

Healthy weight (BMI ≤ 25) 20 (11%) 42 (24)

Overweight (BMI = 25–30) 54 (29%) 56 (33)

Obese (BMI ≥ 30) 109 (60%) 74 (43)

Fat percentage (%) 41 ± 6 177 37 ± 7 167 0.01

Waist circumference (cm) 102 ± 13 156 94 ± 14 161 0.03

Maximal oxygen uptake (ml/kg/min) 23.5 ± 6.5 100 25.4 ± 6.4 129 0.02

Subjective health 189 311 0.00

(very) Good 21 (11%) 90 (28)

Fair 83 (44%) 140 (44)

(very) Poor 85 (45%) 81 (25)

Mental well-being 17.9 ± 8 174 20.4 ± 8 297 0.01

Table 1. BMI: body mass index; EoP: Exercise on Prescription. The Hague, 2008–2010.
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reason for not starting EoP was admission to hospital
for an operation (Figure 1). Of the 190 women who did
start the program, 27 women (14%) dropped out during
its course. Reasons for dropping out were diverse, vary-
ing from health problems to moving to a different place.
The women who finished the program (86%) attended
almost all 18 sessions.

Lost to follow-up
Of the 190 women in the EoP group, 121 (64%) women
attended the second and, 122 (64%) the third measure-
ment (Figure 1). Hence 36% were lost to follow-up for
both measurements. In the control group, 219 women
(68%) were present at the second and, 187 (58%) at the
third measurement (Figure 1).

Physical activity
We found a difference between the groups at baseline in
the total volume of conducted PA, the control group
was physically more active than the EoP group. Total PA
scores are given in Table 2. Both at short-term and at
long-term, EoP had no effect on the total amount of PA
per week. When investigating the different exercise
domains (work, household, leisure time), the following
effects were found.

Physical activity whilst commuting
Within the EoP group, the amount of PA during com-
muting increased at 6 months and the amount of PA
during work decreased at 12 months (Table 2).

Physical activity in leisure time
The change in the amount of PA during leisure time dif-
fered significantly between the EoP and control groups
at 6 and at 12 months. At both time points, the control
group became significantly physically less active during
leisure time whereas the EoP group stayed at the same
PA level (Figure 2, Table 2).

Physical activity during household activity
The control group also became physically less active
during household activity at 6 and 12 months,



Table 2 Changes in the Exercise on Prescription and the Control group

EoP group
intercept

Δ 6 months Δ 12 months Control group Δ 6 months Δ 12 months Δ change 6 months
between groups

Δ change 12 months
between groups

Physical activity

Total score 3147 (2473, 3822) 285 (−305, 875) −88 (−660, 485) 4508 (3898, 5118) 108 (−466, 681) −430 (−1025, 166) 177 (−646, 1001) 342 (−485, 342)

Leisure time score 854 (647, 1062) 65 (−155, 285) 46 (−168, 261) 1296 (1143, 1449) −251 (−412, -89)* −386 (−556, -215)* 316 (43, 589)* 432 (158, 706)*

Household score 2123 (1867, 2380) 118 (−110, 346) 258 (35, 482)* 2441 (2216, 2667) −22 (−238, 193) −54 (−279, 170) 140 (−174, 454) 312 (−4, 629)

Work score 750 (237, 1261) −99 (−590, 390) −490 (−966, -13)* 815 (438, 1191) 250 (−108, 609) −191 (−571, 190) −350 (−957, 258) −299 (−909, 311)

Commuting score 93 (54, 132) 60 (8, 111)* 7 (−43, 57)) 191 (150, 233) 12 (−38, 62) −41 (−93, 11) 48 (−24, 120) 48 (−24, 120)

VO2max (ml/kg/min) 23.8 (22.9, 24.7) 0.69 (−0.42, 1.81) 0.53 (−0.56, 1.62) 24.06 (23.3, 24.9) 0.73 (−0.18, 1.63) 0.35 (−0.56, 1.26) −0.03 (−1.47, 1.40) 0.18 (−1.24, 1.60)

BMI (kg/m2) 32.7 (31.5, 33.8) 0.37 (0.04, 0.70)* 0.28 (−0.03, 0.60) 31.4 (30.5, 32.4) −0.08 (−0.41, 0.26) 0.35 (0.03, 0.67)* 0.45 (−0.02, 0.92 ) −0.07 (−0.52, 0.39)

Fatpercentage (%) 39.5 (38.9, 40.0) −0.16 (−0.71, 0.38) 0.92 (0.40, 1.44)* 38.3 (37.8, 38.9 ) −0.11 (−0.66, 0.45) 0.24 (−0.30, 0.79) −0.06 (−0.83, 0.72) 0.67 (−0.08, 1.43)

Waistcircumference (cm) 96.2 (94.2, 98.1) −1.8 (−3.2, -0.37)* −2.06 (−3.42, -0.70)* 94.2 (92.3, 96.0) −1.49 (−2.8, -0.17) −1.29 (−2.6, -0.01) −0.31 (−2.27, 1.64) −0.77 (−2.64, 1.11)

Mental well-being 15.8 (14.1, 17.4) −0.06 (−1.07, 0.95) 0.35 (−0.62, 1.32) 19.5 (18.0, 20.9) 0.24 (−0.68, 1.16) −0.00 (−0.96, 0.96) −0.30 (−1.67, 1.07) 0.35(−1.01, 1.72)

Table 2 Changes in the Exercise on Prescription and the Control Group. Δ 6 months: changes at 6 months compared to baseline, Δ 12 months: changes at 12 months compared to baseline. *; significant difference
(P < 0.05).
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Figure 2 Changes in subjective health in the Exercise on
Prescription group. 2A: State changes in subjective health from
baseline (T0) to 6 months (T1). On the x-axis the rated subjective
health at baseline (very/very good, fair, very bad/bad). Per outcome
of subjective health at baseline the state of subjective health at
6 months is visualized in the 3 bars. 2B: State changes in subjective
health from baseline (T0) to 12 months (T2). On the x-axis the rated
subjective health at baseline (very/very good, fair, very bad/bad).
Per outcome of subjective health at baseline the state of subjective
health at 6 months is visualized in the 3 bars.
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whereas the EoP became more active at 12 months
(Table 2).

Physical fitness
EoP had no effect on oxygen uptake. At 6 months BMI
had increased significantly within the EoP group
(Table 2) and at 12 months fat percentage had increased
by 0.9% within the EoP group, whereas waist circum-
ference decreased within the EoP group, -1.8 cm at
6 months and −2.06 at 12 months. However, waist
circumference also decreased in the control group,
-1.49 cm at 6 months and −1.29 cm at 12 months.
In none of these variables were significant differences
found between the changes in the EoP and control
groups.

Mental well-being
Mental well-being and subjective health did not change
in either of the groups (Table 2, Figure 2a and b).

Use of care
No significant changes were found within the EoP group
or between the EoP group and the control group for the
use of care. (Table 3).

Discussion
EoP was successful in recruiting its target population
and compliance was high. EoP had a small positive effect
on PA during leisure time (short-term and long-term)
as well as on PA during household activity (long-term),
but no effect was found on the total amount of PA. The
effect of EoP on total PA, health status and healthcare
use was not significant.
Although the target group was reached, the effect

of EoP on PA, health status and healthcare use was
very small. This is not in accordance with many
other ERS programs. However, there is an important
difference with other ERS programs in that our tar-
get group consisted of physical inactive women from
a multi-ethnic population living in deprived neigh-
borhoods. It is known that these women more fre-
quently face complex socioeconomic problems like
poverty, unemployment, social isolation and mental
illness. Therefore, the limited effects that we found in our
study could possibly be explained by these problems, as
incorporation of PA in daily life may not have taken
priority.
Moreover, compared to other ERS programs, the

training frequency of only once a week was low. We
are aware of the fact that the frequency of just one
single training session a week is probably too low to
expect changes in aerobic fitness, weight loss or
waist circumference [24], although results of previous
studies on the association between intensity of the
intervention and its effects are mixed [9]. However,
our expectation was, based on social cognitive mod-
els [25], that EoP would induce an increase in total
PA and that this increase together with the single
weekly training session would cause an improvement
in health status. Unfortunately, this was not the case.



Table 3 Use of Care

N Baseline 6 Months 12 Months

EoP C EoP Control EoP Control EoP Control

Contact general practitioner 91 165 82% 76% 70% 71% 75% 73%

Contact specialist 90 162 43% 40% 52% 36% 49% 38%

Contact physiotherapist 89 164 60% 44% 54% 40% 51% 34%

Table 3.Percentage of care used by the “Exercise on Prescription” Group and the control group at baseline, 6 months and 12 months.
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This is probably not only related to the socio-
economic problems the target group faces, but also
to the fact that 60% of these women were obese.
Morgan et al. [8] concluded in their review on evi-
dence for exercise referral schemes, that these pro-
grams can improve PA levels at short-term in those
who are overweight but not in those who are obese.
A reason for that might be that the EoP program,
like most other EoP programs, focused just
on changing PA levels and not on healthy food
patterns.
The EoP dropout rate was only 14%. Compared to

other literature this is a very low number [12,26,27], for
example, Gidlow et al. [26] reported in their review
on attendance of ERS in the UK an adherence level of
approximately 20%. EoP was developed to meet the
environmental, economic and cultural needs of migrant
women living in deprived neighborhoods in the Nether-
lands, as described by Schmidt et al. [16]. Hence, women
were referred by their GP, training sessions were held in
their neighborhood in a supportive environment under
the supervision of a female coach and financial incentive
was available. These factors may be part of the success
of the program in reaching its target group and in the
adherence to the program. The low dropout rate may,
however, also be an explanation for not finding substan-
tial effects of EoP. Perhaps in other studies only the
motivated participants who managed to incorporate a
healthier lifestyle finished the program, which then led
to positive effects. For motivation of the participants
seems to be the key factor for the effectiveness this kind
of programs [9].

Limitations
The recruitment of the intervention group was a chal-
lenge. Multiple factors which have been reported in the
literature, such as the GP’s collaboration and the cooper-
ation of a difficult target population were of influence
[28]. In particular in view of the insufficient recruitment
of the participants by the GPs, we decided to leave our
initial protocol and to make use of the natural patient
flow of the EoP program for our intervention group.
Due to the different selection processes, we observed
differences in the health status of the intervention and
the control group. More specifically, the health of
the EoP group was worse than that of the control
group: they had a higher prevalence of obesity, had
a poorer mental well-being, a lower subjective
health and a poorer fitness level. One of the expla-
nations for this finding could be the selective refer-
ral of women by their GP (confounding by
indication), perhaps only the women with obvious
health problems were referred. Another explanation
could be that women with severe health complaints
who were referred to the control group refused to
participate in the study. We do not expect these
differences between the intervention and control
group to have influenced the results, however,
as these differences have been controlled for in the
statistical analyses.
Another possible limitation might be related to the

measurement of the primary and secondary outcomes.
This includes the use of self-reported data on physical
activity, and the use of a single item measurement of
self-perceived health. Participants might have over- or
underreported their actual level of physical activity, and
the reliability of a single item measurement for self-
perceived health might be limited. We do not expect
these biases to be substantial, however, given that
we found the results to be consistent over a broad range
of outcome measures, measured with different types
of instruments.

Conclusions
EoP was successful in including its target population and
compliance was high. The effect of EoP on PA, health
and mental well-being was limited. It seems that the
combination of a socially disadvantaged target group
with a high prevalence of obesity and the low intensity
of the training program were responsible for not finding
positive effects of EoP on total PA, health status and
healthcare use. Whether EoP will be effective after
the implementation of a dietary component and a
more intensive exercise program remains to be
investigated. In sum, in this format EoP was not able
to increase the PA levels and health status of non-
Western migrant women living in deprived areas in the
Netherlands.



Gademan et al. BMC Public Health 2012, 12:758 Page 9 of 9
http://www.biomedcentral.com/1471-2458/12/758
Abbreviations
BMI: Body mass index; EoP: Exercise on Prescription; ERS: Exercise referral
schemes; IPAQ: International Physical Activity Questionnaire; PA: Physical
activity; SQUASH: Short questionnaire to asses health enhancing physical
activity.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MD, KH and KS developed the concept of the current study. All authors were
involved in the coordination of the data collection. MG conducted the
analyses. MG and KS interpreted the results. All authors contributed to the
writing of the manuscript and all have read and approved the final version.

Acknowledgements
First we would like to thank all women who participated in our trial. We also
thank our interviewers and our trial manager Leontien Fliek for their effort
and Vera Nierkens and Janneke Harting for their constructive comments on
our paper. Furthermore, financial support by ZONMW, The Netherlands
Organization for Health Research and Development (project number ZonMw
75020013) is gratefully acknowledged.

Received: 16 February 2012 Accepted: 27 August 2012
Published: 10 September 2012

References
1. Blair SN: Physical inactivity: the biggest public health problem of the

21st century. Br J Sports Med 2009, 43:1–2.
2. Uitenbroek DG, Ujcic-Voortman JK, Janssen AP, Tichelman PJ, Verhoef AP:

Gezond Zijn en Gezond Leven in Amsterdam. Amsterdamse
Gezondheidsmonitor. Gezondheidsonderzoek 2004 [Being healthy and healthy
living in Amsterdam. Amsterdam health monitor. Health research 2004].
Amsterdam: GGD Amsterdam, cluster epidemiologie; 2004.

3. Hosper K, Nierkens V, Nicolaou M, Stronks K: Behavioural risk factors in two
generations of non-Western migrants: do trends converge towards the
host population? Eur J Epidemiol 2007, 22:163–172.

4. Droomers M, Wester GP, van Lindert H: Tweede Nationale Studie naar
ziekten en verrichtingen in de huisartsenpraktijk. In Een kwestie van
verschil: verschillen in zelfgerapporteerde leefstijl, gezondheid en zorggebruik.
[Second national study into diseases and actions in general practice]. Utrecht/
Bilthoven: NIVEL/RIVM; 2004.

5. Agyemang C, Bindraban N, Mairuhu G, Montfrans G, Koopmans R, Stronks K:
Prevalence, awareness, treatment, and control of hypertension among
Black Surinamese, South Asian Surinamese and White Dutch in
Amsterdam, The Netherlands: the SUNSET study. J Hypertens 2005,
23:1971–1977.

6. Hollander AEM, Hoeymans N, Melse JM, Van Oers JAM, Polder JJ: Zorg voor
gezondheid. Volksgezondheid Toekomst Verkenning 2006 [Care for health. The
2006 Dutch Public Health Status and Forecasts Report ]. Bilthoven: RIVM, Bohn
Stafleu van Loghum; 2006.

7. Bindraban N: The Cardiovascular Risk Profile of Hindustani and Creole
Surinamese in the Netherlands compared to white Dutch people. AMC:
University of Amsterdam; 2006.

8. Morgan O: Approaches to increase physical activity: reviewing the
evidence for exercise-referral schemes. Public Health 2005, 119:361–370.

9. Sorensen JB, Skovgaard T, Puggaard L: Exercise on prescription in general
practice: a systematic review. Scand J Prim Health Care 2006, 24:69–74.

10. Sorensen JB, Kragstrup J, Skovgaard T, Puggaard L: Exercise on
prescription: a randomized study on the effect of counseling vs
counseling and supervised exercise. Scand J Med Sci Sports 2008,
18:288–297.

11. Elley CR, Kerse N, Arroll B, Robinson E: Effectiveness of counselling
patients on physical activity in general practice: cluster randomised
controlled trial. BMJ 2003, 326:793.

12. Kallings LV, Leijon M, Hellenius ML, Stahle A: Physical activity on
prescription in primary health care: a follow-up of physical activity level
and quality of life. Scand J Med Sci Sports 2008, 18:154–161.

13. Williams NH, Hendry M, France B, Lewis R, Wilkinson C: Effectiveness of
exercise-referral schemes to promote physical activity in adults:
systematic review. Br J Gen Pract 2007, 57:979–986.
14. Isaacs AJ, Critchley JA, Tai SS, Buckingham K, Westley D, Harridge SD, et al:
Exercise Evaluation Randomised Trial (EXERT): a randomised trial
comparing GP referral for leisure centre-based exercise, community-
based walking and advice only. Health Technol Assess 2007, 11:1–iv.

15. Schmidt M, Absalah S, Nierkens V, Stronks K: Which factors engage women
in deprived neighbourhoods to participate in exercise referral schemes?
BMC Publ Health 2008, 8:371.

16. Schmidt M, Absalah S, Stronks K: Wat beweegt de deelnemers? In Een
evaluatie van het project 'Bewegen Op Recept' in Den Haag [What moves the
participants? An evaluation of Exercise on Prescription in The Hague].
Amsterdam: Academisch Medisch Centrum; 2006.

17. Hosper K, Deutekom M, Stronks PK: The effectiveness of "Exercise on
Prescription" in stimulating physical activity among women in ethnic
minority groups in the Netherlands: protocol for a randomized
controlled trial. BMC Publ Health 2008, 8:406.

18. Stamatakis E, Hillsdon M, Primatesta P: Domestic physical activity in
relationship to multiple CVD risk factors. Am J Prev Med 2007, 32:320–327.

19. Wendel-Vos GC, Schuit AJ, Saris WH, Kromhout D: Reproducibility and
relative validity of the short questionnaire to assess health-enhancing
physical activity. J Clin Epidemiol 2003, 56:1163–1169.

20. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE, et
al: International physical activity questionnaire: 12-country reliability and
validity. Med Sci Sports Exerc 2003, 35:1381–1395.

21. Ainsworth BE, Haskell WL, Leon AS, Jacobs DR Jr, Montoye HJ, Sallis JF, et al:
Compendium of physical activities: classification of energy costs of
human physical activities. Med Sci Sports Exerc 1993, 25:71–80.

22. Pouwer F, Snoek FJ, Van Der Ploeg HM, Ader HJ, Heine RJ: The well-being
questionnaire: evidence for a three-factor structure with 12 items
(W-BQ12). Psychol Med 2000, 30:455–462.

23. Siconolfi SF, Garber CE, Lasater TM, Carleton RA: A simple, valid step test
for estimating maximal oxygen uptake in epidemiologic studies. Am J
Epidemiol 1985, 121:382–390.

24. American College of Sports Medicine Position Stand: The recommended
quantity and quality of exercise for developing and maintaining
cardiorespiratory and muscular fitness, and flexibility in healthy adults.
Med Sci Sports Exerc 1998, 30:975–991.

25. Lechner L, de Vries H: Starting participation in an employee fitness
program: attitudes, social influence, and self-efficacy. Prev Med 1995,
24:627–633.

26. Gidlow C, Johnston LH, Crone D, James D: Attendance of exercise referral
schemes in the UK: A systematic review. Heal Educ J 2005, 64:168.

27. Crone D, Johnston LH, Gidlow C, Henley C, James DV: Uptake and
participation in physical activity referral schemes in the UK: an
investigation of patients referred with mental health problems. Issues
Ment Health Nurs 2008, 29:1088–1097.

28. Ross S, Grant A, Counsell C, Gillespie W, Russell I, Prescott R: Barriers to
participation in randomised controlled trials: a systematic review. J Clin
Epidemiol 1999, 52:1143–1156.

doi:10.1186/1471-2458-12-758
Cite this article as: Gademan et al.: The effect of exercise on prescription
on physical activity and wellbeing in a multi-ethnic female population:
A controlled trial. BMC Public Health 2012 12:758.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design
	Study population and recruitment
	Intervention
	Final evaluation with lifestyle advisor and further referral

	Control group
	Data collection
	Interview


	link_Fig1
	Outline placeholder
	Physical examination (objective health measures)

	Data analysis

	Results
	Characteristics of participants
	Drop out
	Lost to follow-up
	Physical activity
	Physical activity whilst commuting
	Physical activity in leisure time
	Physical activity during household activity


	link_Tab1
	link_Tab2
	Physical fitness
	Mental well-being
	Use of care

	Discussion
	link_Fig2
	Limitations

	Conclusions
	link_Tab3
	Competing interests
	Authors´ contributions
	Acknowledgements
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


