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Abstract

Background: Metabolic syndrome is a cluster of risk factors for cardiovascular disease and type 2 diabetes.
Physical activity can decrease these risks. Many randomized clinical trials to increase physical activity have
demonstrated disappointing results, and implementation in daily practice appeared to be difficult. The aim of
this study was to investigate whether 3 years of usual care with available guidelines in a primary care setting
result in change in physical activity in patients with screen-detected metabolic syndrome.
Methods: After a population-based screening, 473 patients were diagnosed with metabolic syndrome and re-
ceived advice to increase physical activity. Three years later, they were invited for follow-up. Physical activity
was measured by means of the validated SQUASH questionnaire. The primary outcome measure was: % of
metabolic syndrome patients that fulfill the Dutch Physical Activity Guideline (DPAG) criterion (30 min of
moderately intensive physical activity at least 5 days per week) at screening and follow-up.
Results: In the final study population (n = 168), the proportion of patients fulfilling the DPAG criterion did not
significantly increase between screening (56.0%) and follow-up (60.7%) (P = 0.29). Female gender [odds ratio
(OR) = 3.59; 95% confidence interval (CI) 1.24–10.39] and body mass index (BMI) at baseline (OR = 0.82; 95% CI
0.69–0.97) appeared to be independent predictors of increase in physical activity.
Conclusions: In this real-world setting, despite the advice to increase physical activity, the number of metabolic
syndrome patients with sufficient physical activity did not significantly increase after 3 years. This finding
confirms the need for an intensified approach to achieve an increase in physical activity in this group, with
special attention to men and patients with higher BMI values.

Introduction

The metabolic syndrome is a cluster of risk factors for
cardiovascular disease and diabetes. Despite the ongoing

discussion about its exact definition and clinical usefulness,1

it is clear that cardiovascular risk factors tend to cluster and
that this combination of risk factors is associated with an
approximately two-fold increased risk of incident cardio-
vascular morbidity and mortality.2 The underlying patho-
physiology of the metabolic syndrome is thought to be
related to insulin resistance often caused by (abdominal)
obesity and physical inactivity. Consequently, first-line
therapy for the metabolic syndrome is aimed at reducing
these underlying causes. Weight reduction and increasing
physical activity can reduce all of the risk factors and thereby
decrease cardiovascular risk.3,4 According to existing
guidelines of the Dutch College of General Practitioners,
general practitioners (GPs) are advised to screen patients for
their cardiovascular risk, and every patient with cardiovas-

cular risk factors should be stimulated to increase physical
activity to at least the Dutch Physical Activity Guideline
(DPAG) criterion (30 min or more of moderately intensive
physical activity on at least 5 days per week).5 However, the
effectiveness of lifestyle advice in the real-world setting is
unknown. Many randomized clinical trials to increase
physical activity have demonstrated disappointing results,
and implementation in daily practice appears to be diffi-
cult.6,7 The aim of the current study was to investigate the
proportion of patients that fulfill the DPAG criterion in a
population of 473 patients with screen-detected metabolic
syndrome at screening and 3 years thereafter, after a period
of usual care in general practice.

Methods

The study ‘‘IJsselstein Screening for Central Obesity to
Detect Metabolic Syndrome’’ was conducted in the city of
IJsselstein (The Netherlands) among 12,000 individuals.8,9
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The study was approved by the medical ethics committee of
the University Medical Centre Utrecht, The Netherlands.
Participants, aged 20–70 years and not known to have dia-
betes, hypertension, dyslipidemia, or cardiovascular disease
at the time of screening, were invited to measure their waist
circumference at home with a mailed tape measure. People
with an increased self-measured waist circumference
( ‡ 102 cm for men, ‡ 88 cm in women) were invited for fur-
ther examinations. A total of 1721 individuals had an in-
creased self-measured waist circumference and underwent a
physical examination and laboratory assessment. They were
advised to contact their general practice for the results. Me-
tabolic syndrome was defined according to the redefined
National Cholesterol Education Program Adult Treatment
Panel III (NCEP ATP III) criteria.10

Of the 1721 participants, 473 (27%) fulfilled these metabolic
syndrome criteria and 1248 did not. All 473 patients with newly
diagnosed metabolic syndrome were invited to visit the practice
nurse. The guideline ‘‘Cardiovascular Risk Management’’ of the
Dutch College of General Practitioners was available for the
practice nurse.5 The consequences of the presence of metabolic
syndrome were explained to participants, and they received
lifestyle advice. We assume that if a cardiovascular risk profile
was recorded in the electronic medical file, the patient was
indeed educated about his or her health status and received
lifestyle advice, including the advice to increase level of physical
activity to at least the DPAG criterion.

Three years after screening, 406 metabolic syndrome pa-
tients were invited for follow-up measurement; 67 patients
were not eligible for follow-up measurements because they
had moved, were critically ill, or for other reasons. Of these
406 patients, 194 patients participated in follow-up mea-
surements, and for 188 of them data about physical activity
were available both at baseline and follow-up. From data in
the electronic medical records, we were able to assess what
happened in the first year after screening, including record-
ing of a cardiovascular risk profile. We excluded patients in
whom no risk profile was recorded (n = 20), because it is
unclear whether or not they received the advice to increase
their level of physical activity. Consequently, the final study
population consisted of 168 patients. Written informed con-
sent was obtained from all participants.

Measurements

The same measurements were performed both at screen-
ing and at follow-up. Body weight, height, waist circumfer-
ence, and blood pressure were measured.8 Venous blood
samples were drawn after an overnight fast to determine
fasting blood glucose, high-density lipoprotein cholesterol
(HDL-C), and triglycerides. Participants completed a ques-
tionnaire to determine ethnicity, education level, and phys-
ical activity. Ethnicity was defined as Western ethnicity or
non-Western ethnicity. Level of education was dichoto-
mized; high was defined as having completed a level of
secondary education that permits entry to college. Physical
activity was assessed by the SQUASH questionnaire.11 This
is a validated questionnaire to order subjects according to
their level of physical activity and to assess compliance to
physical activity guidelines. It contains questions about
multiple activities referring to a normal week in the past
months. The DPAG, in line with international guidelines,
states that every adult should accumulate 30 min or more of

moderately intensive physical activity [ ‡ 4 metabolic equiv-
alents (MET)] on at least 5 days per week.12–14 With the
SQUASH questionnaire, we assessed whether patients ful-
filled this DPAG criterion at screening and at follow-up. We
defined four groups of change in the category of physical
activity: Group A, no change, people in this group fulfilled
the DPAG criterion both at baseline and at follow-up; group
B, no change, people in this group did not fulfill the DPAG
criterion both at baseline and at follow-up; group C, de-
crease, people in this group fulfilled the DPAG criterion at
screening but not at follow-up; group D, increase, people in
this group did not fulfill the DPAG criterion at screening but
did at follow-up.

Outcome measurements

The primary outcome measurement was the proportion of
patients with and without metabolic syndrome that fulfilled
the DPAG criterion at screening and at follow-up. The sec-
ondary outcome measurements were: (1) Proportion of
metabolic syndrome patients that increased and decreased
physical activity; (2) predictors of increase and decrease in
physical activity; and (3) change in clinical measures be-
tween screening and follow-up.

Statistical analysis

Baseline characteristics were compared between patients
with complete data on physical activity both at baseline and
follow-up who were advised to increase physical activity
(group I) and patients without complete data on physical
activity at baseline and follow-up or were not advised to
increase physical activity (group II) with a Student t-test (for
continuous measures) and the Fisher exact test (for dichot-
omous measures). Percentages of patients with and without
metabolic syndrome fulfilling the DPAG criterion at baseline
were compared using the Fisher exact test; percentages of
metabolic syndrome patients fulfilling the DPAG criterion at
baseline and follow-up were compared using a McNemar
test. Predictors of increase and decrease in physical activity
were investigated by logistic regression analysis.

Predictors of increase were only investigated in patients
who did not already fulfill the DPAG criterion at baseline
(groups B + D). Predictors of decrease were only investigated
in patients who had already fulfilled the DPAG criterion at
baseline (groups A + C). Gender-specific z-scores were cal-
culated for waist circumference to take into account differ-
ences between sexes and were used in the modeling. First, all
potential predictors were tested in a univariate logistic re-
gression analysis. Subsequently, all variables that were asso-
ciated with increase/decrease in physical activity at the level
of P < 0.10 were entered into a forward-stepwise (likelihood
ratio) binary logistic regression analysis to find independent
predictors of increase/decrease in physical activity. Because
weight and BMI were highly correlated, we only used BMI in
the modeling. To compare clinical measures between baseline
and follow-up, we used paired-samples t-tests. A P val-
ue < 0.05 was considered significant. Analyses were performed
using SPSS version 17.0 [SPSS (IBM), Chicago, IL].

Results

Baseline characteristics of the study population are de-
scribed in Table 1. Patients in group I, with complete data on
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physical activity at baseline and follow-up and who were
advised on physical activity, had a significantly lower body
mass index (BMI) and a lower waist circumference (only
significant in women) compared to patients without com-
plete data on physical activity at baseline and follow-up or
who were not advised on physical activity (group II). In
addition, the percentage of patients with Western ethnicity
was significantly higher in group I. The percentage of pa-
tients that fulfilled the DPAG criterion at baseline did not
differ between groups I and II.

DPAG criterion at screening and follow-up

At screening, 55.2% of the 460 metabolic syndrome pa-
tients who completed the questionnaire fulfilled the DPAG
criterion compared to 61.2% of the 1218 patients without
metabolic syndrome (P = 0.03). In the group of 168 metabolic
syndrome patients who completed questionnaires both at
baseline and at follow-up, the proportion of patients ful-
filling the DPAG criterion did increase between screening
and follow-up, although not significantly: At screening
56.0% versus 60.7% at follow-up (P = 0.29). In these 168
metabolic syndrome patients, 15.5% changed from not ful-
filling the DPAG criterion at screening to fulfilling the DPAG
criterion at follow-up (group D) and 10.7% changed from
fulfilling the DPAG criterion at screening to not fulfilling the
DPAG criterion at follow-up (Group C).

In the group of 74 metabolic syndrome patients who did
not fulfill the DPAG criterion at screening (groups B + D), 26
(35.1%) patients increased physical activity to a sufficient
level and fulfilled the DPAG criterion at follow-up. In these
74 metabolic syndrome patients, age, waist circumference
gender-specific z-score, educational level, and ethnicity were
not associated with an increase in physical activity. Uni-
variate logistic regression analyses showed that female gen-

der [odds ratio (OR) = 3.67; 95% confidence interval (CI)
1.34–10.03; P = 0.01], weight (OR = 0.96; 95% CI 0.93–0.99;
P = 0.02), and BMI (OR = 0.80; 95% CI 0.67–0.96; P = 0.02)
were associated with an increase in physical activity. Multi-
ple logistic regression analysis revealed that female gender
(OR = 3.59; 95% CI 1.24–10.39; P = 0.02) and BMI (OR = 0.82;
95% CI 0.69–0.97; P = 0.02) were independent predictors of an
increase in physical activity between screening and follow-up.

In the group of 94 metabolic syndrome patients who did
fulfill the DPAG criterion at screening (group A + C), 18
(19.1%) patients decreased their level of physical activity and
did not fulfill the DPAG criterion at follow-up anymore. Age,
gender, weight, BMI, waist circumference gender-specific
z-score, educational level, and ethnicity were all not signifi-
cantly associated with a decrease in physical activity.

Changes in clinical measures and metabolic
syndrome status

Table 2 displays clinical measures at screening and follow-
up and the change in these clinical measures between
screening and follow-up. Mean weight, BMI, and all metabolic
syndrome components except for glucose level improved in
all metabolic syndrome patients, regardless of their change in
physical activity. But these changes in clinical measures are
not significant in all the different categories of change in
physical activity. In the total study population of 168 patients,
76 (45.2%) patients still met the criteria for metabolic syn-
drome at follow-up; this proportion is lowest in patients who
decreased their level of physical activity (n = 7, 38.9%).

Discussion

Three years after being diagnosed with metabolic syn-
drome and receiving advice to increase the level of physical

Table 1. Baseline Characteristics of the Study Population

All patients with screen-
detected metabolic syndrome (n = 473) Group I (n = 168) Group I (n = 305)

Mean (SD) n (%) Mean (SD) n (%) Mean (SD) n (%)

Age (years) 49.1 (10.4) 50.0 (9.9) 48.6 (10.7)
Gender: male (%) 234 (49.5) 88 (52.4) 146 (47.9)
Western ethnicity (%) 443 (93.7) 163 (97.0)* 280 (91.8)
Higher educational level (%) 137 (29.3) 58 (34.5) 79 (26.3)
Weight (kg) 93.3 (15.2) 92.4 (14.7) 93.8 (15.5)
BMI (kg/m2) 30.5 (3.9) 30.0 (3.5)* 30.7 (4.1)
Waist circumference men (cm) 101.1 (7.2) 109.6 (7.0) 110.4 (7.3)
Waist circumference women (cm) 100.8 (9.8) 99.1 (8.4)* 101.7 (10.3)
Systolic blood pressure (mmHg) 144.7 (15.8) 143.9 (15.0) 145.1 (16.2)
Diastolic blood pressure (mmHg) 88.6 (7.9) 88.2 (7.4) 88.8 (8.2)
Fasting blood glucose (mmol/L) 5.4 (1.3) 5.3 (1.2) 5.4 (1.4)
HDL-C men (mmol/L) 1.1 (0.3) 1.1 (0.3) 1.1 (0.2)
HDL-C women (mmol/L) 1.3 (0.3) 1.3 (0.3) 1.3 (0.3)
Triglycerides (mmol/L) 2.1 (1.1) 2.2 (1.2) 2.1 (1.0)
DPAG criterion at baseline: Yes (%) 254 (55.2) 94 (56.0) 160 (54.8)

Group I: Patients with complete data on physical activity both at baseline and follow-up and who were advised to increase physical activity
(n = 168).

Group II: Patients without complete data on physical activity at baseline and follow-up or who were not advised to increase physical
activity (n = 305).

*p < 0.05: Group I versus Group II.
SD, standard deviation; BMI, body mass index; HDL-C, high-density lipoprotein cholesterol; DPAG, Dutch Physical Activity Guideline.
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activity, the proportion of metabolic syndrome patients ful-
filling the DPAG criterion increased, but not significantly.
Approximately one-third of the people that did not fulfill the
DPAG criterion at baseline achieved the target level of
physical activity at follow-up, but especially men and pa-
tients with higher BMI seemed to have difficulties in meeting
the DPAG criterion. However, mean weight, BMI, and all
metabolic syndrome components except for glucose level
improved in all metabolic syndrome patients, regardless of
their change in physical activity.

According to existing guidelines, overweight patients with
one or more cardiovascular risk factors should be stimulated
by their GP or practice nurse to become more physically
active.5 Several lifestyle interventions have been developed
to get these patients more physically active. A recent sys-
tematic review of 13 trials determined whether or not trials
to promote physical activity, based in primary care, showed
sustained effects on physical activity in sedentary adults.15

They found a small-to-medium improvement in self-
reported physical activity at 12 months (OR = 1.42; 95% CI
1.17–1.73). Most interventions took place in primary care,
included health professionals in delivery, and involved ad-
vice or counseling given face to face or by phone on multiple
occasions. All studies included only sedentary adults, self-
reported measures of physical activity were used, and
follow-up was limited to 12 months. Although all interven-
tions are potentially reproducible in real-life settings, most
involved multiple contacts over time. Also in patients with
impaired glucose tolerance, positive effects of combined

lifestyle interventions have been shown,16 but the im-
plementation of these interventions in daily practice remains
challenging. Kujala et al. investigated the association be-
tween increase in physical activity and changes in cardio-
metabolic risk factors during a lifestyle intervention program
in a routine clinical setting. Of the 1871 nondiabetic partici-
pants, only 16.6% reported to have increased their level of
physical activity during the previous year.6 Also the effects
of a Dutch nationwide lifestyle program, with the aim of
increasing physical activity and improving dietary behav-
ior in primary care patients with prediabetes or type 2 dia-
betes, were small and not statistically significant or clinically
relevant.7

To succeed in increasing physical activity, a change is
needed in the practice of GPs as well as in the beliefs and
attitudes of the patients. In the EUROPREVIEW survey in
the general population, a discrepancy was found between
the expectations of patients and the performance of GPs. In
addition, 48% of the 7947 participants aged 30–70 years
thought they had to improve their level of physical activity.
More than half of the patients said they had plans to change
and two-thirds said they were confident of succeeding. This
underlines our findings that there is still a high proportion of
primary care patients with an unhealthy lifestyle that do not
feel the need to change this. However, also only about half of
the patients reported that GPs had addressed these topics.17

Although this survey included patients from the general
population, thus not a selected population of patients diag-
nosed with metabolic syndrome as in our study, these

Table 2. Change in Clinical Measures Between Screening and Follow-Up in Patients

with Screen-Detected Metabolic Syndrome

Group A Group B Group C Group D
No change: + / + b No change: - / - b Decrease: + / - b Increase: - / + b

Alla: n = 168 n = 76 n = 48 n = 18 n = 26

Mean SD Mean SD Mean SD Mean SD Mean SD

Weight at Screening 92.4 14.7 89.9 14.3 98.4 12.9 90.5 14.4 90.0 16.8
Change in weight (kg) - 2.7{ 5.9 - 3.7{ 5.8 - 1.7 6.3 - 2.1 5.2 - 2.0 5.9
BMI at screening (kg/m2) 30.0 3.5 30.2 3.6 30.7 3.6 29.1 2.4 28.5 3.1
Change in BMI (kg/m2) - 1.0{ 1.9 - 1.4{ 2.0 - 0.7{ 1.9 - 0.8 1.6 - 0.6 2.1
Waist circumference at screening (cm) 104.6 9.3 103.8 9.3 108.0 8.8 102.7 9.2 101.7 8.8
Change in waist circumference (cm) - 4.0{ 6.3 - 5.1{ 6.3 - 3.0{ 6.3 - 2.6 6.1 - 3.4{ 6.2
Systolic blood pressure at

screening (mmHg)
143.9 15.0 147.6 17.3 140.4 12.2 142.5 13.6 140.6 10.7

Change in systolic blood pressure (mmHg) - 8.9{ 12.3 - 9.4{ 14.0 - 8.5{ 10.4 - 5.9{ 11.5 - 10.3{ 10.9
FBG at screening (mmol/L) 5.3 1.2 5.2 0.7 5.3 1.1 5.0 0.6 5.5 2.3
Change in FBG (mmol/L) 0.1 0.9 0.2{ 0.5 0.2 0.9 0.1 0.4 - 0.1 1.8
HDL-C at screening (mmol/L) 1.2 0.3 1.3 0.3 1.1 0.2 1.2 0.3 1.3 0.5
Change in HDL-C (mmol/L) 0.1{ 0.2 0.1{ 0.2 0.1{ 0.2 0.1 0.2 0.1 0.2
Triglycerides at screening (mmol/L) 2.2 1.2 2.1 1.0 2.4 1.1 1.8 0.6 2.4 1.8
Change in triglycerides (mmol/L) - 0.3{ 1.1 - 0.3{ 1.0 - 0.4{ 0.9 0.0 0.7 - 0.5 1.7

n (%) n (%) n (%) n (%) n (%)
Number of patients with metabolic

syndrome at follow-up at follow-up
76 45.2 37 48.7 20 41.7 7 38.9 12 46.2

aAll metabolic syndrome patients with complete data on physical activity at baseline and follow-up after advice to increase level of physical
activity; groups A–D.

b + = fulfil the DPAG criterion, at screening/at follow-up; - = not fulfil the DPAG criterion, at screening/at follow-up.
{p < 0.05; paired-samples t-test, at screening versus at follow-up.
{p < 0.001; paired-samples t-test, at screening versus at follow-up.
SD, standard deviation; BMI, body mass index; FBG, fasting blood glucose; HDL-C, high-density lipoprotein cholesterol; MetS, metabolic

syndrome.
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findings reveal the difficulties GPs are facing in carrying out
health promotion activities. Although GPs believe they
should advise preventive and health promotion activities, in
practice they are less likely to do so. Important barriers in
prescribing physical activity were lack of time, no reim-
bursement, lack of knowledge and training, and patients’
noncompliance.18–20

To conclude, patients do not acknowledge the problem of
being physically inactive, and GPs have difficulties encoun-
tering the problem of physical inactivity in their patients.
Against this background, the results of our study may be
regarded both positive and disappointing. Only one-third of
the people that did not fulfill the DPAG criterion at baseline
achieved the target level of physical activity at follow-up;
however, over a 3-year period, mean BMI and all metabolic
syndrome components except for glucose level improved in
all metabolic syndrome patients.

This discrepancy probably results from the way level of
physical activity and especially the change in level of
physical activity was measured. As stated by the devel-
opers, the SQUASH questionnaire is a fairly reliable and
reasonably valid questionnaire to order subjects according
to their level of physical activity. Consequently, it is not a
continuous measure of physical activity, which would
have been much better to measure the change in level of
physical activity. Especially in patients with a sedentary
lifestyle, a small increase in physical activity can have a
beneficial effect on weight and other cardiovascular risk
factors.21

Unfortunately, we were not able to properly measure
small increases in level of physical activity. In general, ap-
propriately measuring (change in) physical activity has
been a challenge for many years.22 A second limitation of
our study regards the study population. Unfortunately, at
follow-up we could only obtain complete data in 168 of the
473 patients who were detected with metabolic syndrome at
baseline. Patients with a lower BMI and Western ethnicity
were more willing to participate in the follow-up measure-
ments. Because patients with a higher BMI are less likely to
increase physical activity, the number of patients who ful-
filled the DPAG criterion at follow-up and/or increased
physical activity might have been even lower in the general
population.

In conclusion, only 55.2% of the metabolic syndrome pa-
tients have a sufficient level of physical activity at baseline,
and this percentage is not significantly increased after 3 years
of usual care in a primary care setting. Given the high risk for
future cardiovascular disease, this study confirms the need
for a different approach to achieve an increase in physical
activity in these patients, with special attention to men and
patients with a higher BMI.
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