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                         ORIGINAL ARTICLE     

 Exercise intervention and health checks for middle-aged men with 
elevated cardiovascular risk: A randomized controlled trial      

    HELENA     LIIRA  1,4  ,       ELINA     ENGBERG  2,3  ,       JENNI     LEPP Ä VUORI  2,3  , 
      SVETLANA     FROM  4  ,       HANNU     KAUTIAINEN  5  ,       JUHA     LIIRA  6  ,       TAINA     REMES-LYLY  7  , 
      HEIKKI     TIKKANEN  2,3     &         KAISU     PITK Ä L Ä   4    

  1 Department of General Practice, School of Medicine, University of Tampere,  2 Department of Sports and Exercise Medicine, 
Institute of Clinical Medicine, University of Helsinki,  3 Foundation for Sports and Exercise Medicine, Clinic for Sports and 
Exercise Medicine, Helsinki,  4 Unit of Primary Health Care, Helsinki University Central Hospital and Department of 
General Practice, University of Helsinki,  5 Medcare Foundation,  Ä  ä nekoski,  6 Finnish Institute of Occupational Health, 
Helsinki, and  7  Kirkkonummi Health Centre                             

  Abstract 
  Objective.  To study the effects of a health check by a nurse alone or combined with an exercise intervention in middle-aged 
men at increased cardiovascular risk.  Design.  A randomized controlled trial.  Setting and intervention.  Primary care in Kirk-
konummi municipality with 36 000 inhabitants. A health check by a nurse alone or combined with an exercise intervention 
to controls with no intervention was compared.  Subjects.  A total of 168 men aged 35 to 45 years with at least two cardio-
vascular risk factors and physical activity (PA) frequency    �    3 times a week.  Main outcome measures.  Metabolic syndrome 
(MetS) as defi ned by International Diabetes Federation/American Heart Association and self-reported PA frequency.  Results.  
Overall, focusing on health increased physical activity frequency in middle-aged men. After one year, 19% had increased 
PA to    �    3 times a week (95% CI 12 – 26). All study groups increased PA to    �    3 times: 26% of men in the exercise interven-
tion group, 15% of men in the health check group, and 16% of controls. The differences between the groups were not 
statistically signifi cant. The intervention did not have any meaningful impact on MetS or other cardiovascular outcomes at 
one-year follow up.  Conclusions.  Physical activity increased in all study groups of middle-aged men in this health-promotion 
trial. The interventions had no effect on metabolic syndrome or other cardiovascular outcomes in the participants. The trial 
increased awareness and collaboration in physical activity promotion among municipal health care and exercise services.  

  Key Words:   Cardiovascular risk  ,   exercise intervention  ,   Finland  ,   general practice  ,   health check  ,   metabolic syndrome   

with dietary changes, it decreases the incidence of 
type 2 diabetes mellitus in high-risk groups [3], 
improves the MetS in general [4], and reduces HbA1c 
levels in patients with type 2 diabetes [5]. The 
challenge is that people do not adhere to PA recom-
mendations. The main reasons for this in the middle-
aged include economic factors, lack of time, and 
low motivation [6]. 

 Although the effectiveness of such interventions 
on morbidity may now be questionable [7], there was 
a trend in Finland to conduct health checks for 
40-year-old men to improve their lifestyle habits. 
Also in Kirkkonummi municipality, the health care 

  Introduction 

 Middle-aged men start to present symptoms of met-
abolic syndrome (MetS), which makes them a rele-
vant target for health promotion. In Finland, the 
North Karelia project focused mostly on nutrition 
and serves as a model of an effective health-promo-
tion intervention to reduce cardiovascular risk [1]. 
Nowadays, a sedentary lifestyle has become preva-
lent and it appears that increasing physical activity 
(PA) may be one of the most effective means to con-
trol cardiovascular risk. 

 The positive effects of PA are well studied: it pro-
motes weight loss [2], especially when combined 
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policy-makers wanted to commence a programme of 
health checks. However, in addition to health checks 
we were able to start a randomized controlled trial 
studying the effectiveness of health checks alone or 
in combination with an exercise intervention. 

 Because an individual approach may not be suf-
fi cient for lifestyle changes, we added a group-based 
exercise intervention to the trial. This was especially 
important as Kirkkonummi is a commuter town in 
the Helsinki area where most inhabitants move to 
work in the capital region and as a result of this men 
end up lacking their natural groups of peers for exer-
cise. Therefore, as one of the community targets with 
this trial we aimed to establish groups of men exercis-
ing together. We also wanted to create cooperation 
between the health centre and other municipal activ-
ities, such as adult education and exercise services in 
health promotion. 

 Although there is evidence for the effects of exer-
cise plus diet in individuals already presenting with 
impaired glucose tolerance [3] and other clinical 
manifestations [4,5], there is still a need for studies 
on exercise alone in primary health care targeted at 
risk groups. Our aim was to target the risk group of 
middle-aged men with cardiovascular risk factors 
with two interventions: health checks and an exercise 
intervention, and to study the effects in a randomized 
controlled trial. In this paper, we present the fi ndings 
of the trial with regard to its main outcomes: meta-
bolic syndrome and physical activity.   

 Material and methods  

 General design 

 We planned a three-armed one-centre randomized 
controlled trial (see Figure 1). The methods have 
been described in detail earlier [8]. Men were 

recruited by three methods: by invitation letters to 
40-year-olds, by mass media and local campaigning, 
and by targeted recruiting in the health services. 
After screening and randomization, the fi rst study 
arm received a 1 ½ -hour health check intervention by 
a public health nurse. The second intervention arm 
received, in addition to the health check, a guided 
group exercise intervention of 12 weeks. The third 
group served as a control group, and men in this 
group had the opportunity to participate in the health 
checks and exercise interventions after one year.   

 Participants 

 Inclusion criteria were predefi ned as follows: men 
aged 35 to 45 with at least two cardiovascular risk 
factors. These included BMI 27 – 34 kg/m 2 , waist cir-
cumference  �    94 cm, fasting glucose    �    6.1 mmol/l, 
total plasma cholesterol    �    5.0 mmol/l, LDL-choles-
terol  �    3.0 mmol/l, triglycerides    �    2.0 mmol/l, sys-
tolic blood pressure  �    140 mmHg, diastolic blood 
pressure    �    90 mmHg and currently either smoking 
or on cholesterol-lowering or blood pressure-lower-
ing medication. 

 Exclusion criteria were as follows: BMI over 34 
(or any other physical barrier preventing participa-
tion in the exercise intervention) or active exerciser 
(exercising for at least 30 minutes three times a week 
or more) or having an immediate health problem 
requiring treatment or a severe risk factor, for exam-
ple, recently diagnosed or uncontrolled type I diabe-
tes, or symptomatic coronary artery disease.   

 Randomization 

 Once the men had consented to participate in the 
study and the baseline measurements were carried out, 
they were randomly allocated to one of the three study 
groups. A randomization list based on random num-
bers was made and transferred to sequentially num-
bered, sealed envelopes. The study coordinator (SF) 
opened the envelopes in numbered order and informed 
participants of their study arm and procedures.   

 Study interventions 

  Health check intervention by a nurse . Public health 
nurses used standard practices in their health-pro-
motion intervention. Prior to the onset of the trial, 
they attended a training session arranged by the 
Finnish Heart Association. In their interventions, 
the nurses used the type 2 diabetes disease risk 
assessment form (Finnish Diabetes Association) 
[9], and the cardiovascular risk assessment chart 
(the Finnish Heart Association). The intervention 

 It is known that promotion of physical activity in 
primary care to sedentary adults leads to a small 
to medium improvement in self-reported physi-
cal activity at 12 months.   

 A 19% increase was observed at one year in  •
overall self-reported physical activity in mid-
dle-aged men who participated in a health-
promotion trial.   
 The change in physical activity did not have  •
an effect on the health outcomes at one-year 
follow-up.   
 The trial had community effects: groups of  •
men continued exercising together and the 
trial increased collaboration between health 
and exercise services in the municipality.   
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included assessments of individual risks, dietary 
habits, PA, and a motivational talk about these hab-
its. The intervention lasted up to 90 minutes and 
did not include a follow-up. 

  Exercise intervention.  In addition to the health checks, 
the second intervention group was also invited to a 
group exercise intervention. The size of these groups 
varied from 10 to 20 people. The exercise interven-
tion group met once a week and was guided by a 
physical education counsellor and consisted of vari-
ous types of basic physical training. The exercise ses-
sions lasted 60 minutes each. During the 12 weekly 
meetings several safe exercise activities of at least 
moderate intensity were introduced, such as Nordic 
walking, fi tness circle, volleyball, swimming, circuit 
training, gym, boxing, zumba, etc. 

 In addition to the study interventions, all groups 
received, if necessary, standard treatment at Kirkkon-
ummi Health Centre, a municipal public primary 
care unit. If a participant showed any need of medical 
treatment, or his medications required medical atten-
tion, he was referred to a primary care physician.   

 Outcome measures 

 The outcomes were measured after three and 12 
months of the randomization. The blood tests were 
taken at months 0, 3, and 12. Other outcomes were 
measured by Internet surveys and, if the participant 
did not respond, by telephone surveys. 

 We had two primary outcome measures. First, 
MetS as defi ned by the International Diabetes 
Federation/American Heart Association [10], i.e. 

436 eligible for
laboratory testing and

risk assessment

A = Health check by a
nurse
n = 60

168 men gave consent
and were randomized

B = Exercise
intervention and

healthcheck
n = 54

C = Controls
n = 54 

665 men screened

Excluded: 
39 with BMI >34 
190 exercised at least 3 
times er week

3 month follow up
n = 47 

3 month follow up
n = 32 

3 month follow up
n = 46 

12 month follow up
n = 42 

12 month follow up
n = 46

12 month follow up
n = 43

  Figure 1.     Participant fl ow diagram.  
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checking whether three or more of the following cri-
teria were fulfi lled: (i) systolic blood pressure    �    130 
or diastolic blood pressure    �    85 or specifi c medica-
tion; (ii) triglycerides    �    1.7 mmol/L or specifi c 
medication; (iii) HDL cholesterol    �    1.0 mmol/L or 
specifi c medication; (iv) fasting plasma glucose 
    �    5.6 mmol/L or specifi c medication; or (v) waist 
circumference    �    94 cm. We chose metabolic syn-
drome as our main outcome measure as we expected 
that in this group of men with elevated cardiovascu-
lar risk it could be modifi ed by our interventions. 

 The second primary outcome measure was self-
reported PA assessed by asking how many times per 
week a participant performed any exercise that 
induced sweating and got the person at least slightly 
out of breath, i.e. was at least of moderate intensity, 
for at least 30 minutes.   

 Statistical analyses 

 The results are expressed as proportions or means 
and standard deviations (SD). Statistical compari-
sons between the groups with continuous variables 
in baseline characteristics were performed using 
analysis of variance or the Kruskall-Wallis test 
and with a chi-squared test or Fisher ’ s exact test 
for dichotomous variables. The differences between 
groups in PA and MetS were tested by using boot-
strap techniques. Bootstrapping is a re-sampling 
method, in which no assumptions on distribution 
are made [11]. The  α -level was set at 0.05. All 

statistical analyses were performed using STATA 
(for Windows), version 10 (Stata Corp, College Sta-
tion, TX, USA).    

 Results 

 Three age cohorts were invited to the study, the 1969 
born (n    �    313 and 122 responded), the 1970 born 
(n    �    330 and 110 responded), and the 1971 born 
(n    �    303 and 88 responded). Overall, 320 of 946 
invited men (34%) responded and participated in the 
screening. An additional 345 men became interested 
in the trial via the mass media, campaigning, or tar-
geted invitations. Between 2009 and 2011, a total of 
665 men aged between 35 and 45 years responded 
to the screening questionnaire of the trial. The par-
ticipant fl ow diagram is presented in Figure 1. After 
laboratory testing and risk assessment, altogether 
168 men consented and were randomized into the 
trial. The baseline characteristics of the men are pre-
sented in Table I.  

 Physical activity 

 Overall, the men in the trial increased their PA fre-
quency. Since men who exercised at least three times 
per week were excluded from the trial, none of the 
participants exercised three times per week at baseline. 
All study groups increased their PA (Figure 2), and 
of all participants, 19% (95% CI 12 – 26) continued 

  Table I. Baseline participant characteristics: mean (and standard deviation).  

All (n    �    168)
Health check 

(n    �    60)

Exercise 
intervention 

(n    �    54)
Controls 
(n    �    54) P 1 

Mean age, years (SD) 40.3 (2.9) 40.2 (2.5) 40.4 (2.8) 40.3 (3.5) 0.95 (NS)
Weight, kg (SD) 88.4 (11.9) 89.3 (12.9) 89.6 (11.1) 86.2 (11.4) 0.26 (NS)
Height, cm (SD) 180.8 (6.4) 181.3 (6.6) 180.5 (6.3) 180.7 (6.2) 0.79 (NS)
Waist circumference, cm (SD) 99 (13.4) 99 (11.6) 101 (18.0) 98 (10.2) 0.55 (NS)
Systolic blood pressure, mmHg (SD) 134 (12.9) 132 (14.3) 135 (10.2) 136 (13.9) 0.28 (NS)
Diastolic blood pressure, mmHg (SD) 84 (9.0) 82 (9.5) 86 (7.6) 84 (9.7) 0.09 (NS)
RR medication (%) 8 3 11 9 0.27 (NS)
Glucose, mmol/l (SD) 5.7 (0.7) 5.8 (0.9) 5.7 (0.6) 5.6 (0.4) 0.67 (NS)
Cholesterol, mmol/l (SD) 5.4 (0.8) 5.5 (0.8) 5.3 (0.8) 5.2 (0.8) 0.05 (NS)
LDL, mmol/l (SD) 3.6 (0.7) 3.7 (0.7) 3.5 (0.7) 3.5 (0.7) 0.10 (NS)
HDL, mmol/l (SD) 1.4 (0.4) 1.3 (0.4) 1.4 (0.4) 1.4 (0.3) 0.90 (NS)
Triglycerides, mmol/l (SD) 1.4 (0.7) 1.6 (0.9) 1.4 (0.7) 1.2 (0.5) 0.01 ( * )
Metabolic syndrome, n (%) 45 (7) 59 (13) 42 (13) 35 (13) 0.03 ( * )
Frequency of physical activity (at least moderate 

intensity,  �    30 minutes), n (%) 2 
  Sometimes or never
  1 – 2 times/week

58 (35)
  110 (65)

21 (35)
  39 (65)

21 (31)
  33 (69)

16 (40)
  38 (60)

0.07 (NS)

    Notes:  1 Statistical comparisons between the groups were performed using analysis of variance or Kruskall – Wallis test for continuous 
variables and chi-squared test or Fisher ’ s exact test for categorical variables.  2 The men who exercised    �    3 times/week were excluded from 
the trial and therefore no one exercised this much at baseline.   
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exercising at least three times a week at 12 months. In 
the exercise intervention group, 26% (95% CI 11 – 40) 
of men pursued exercising at least three times a week, 
in the health check group 16% (95% CI 5 – 27) and in 
the control group 17% (95% CI 5 – 29); however the 
differences between the groups were not statistically 
signifi cant (Figure 2).   

 Metabolic syndrome 

 At baseline, 45% of men fulfi lled the criteria for 
MetS. Although there was a trend towards a decreased 
proportion of men with MetS at three months, after 
12 months the prevalence of MetS had returned to 
the original level or above (Figure 3). There were no 
differences between the intervention groups and the 
control group in the prevalence of MetS.   

 Other outcomes 

 The cardiovascular outcomes are presented in 
Table II. The interventions had no statistically sig-
nifi cant effects on these outcomes at three months 
or at 12 months.    

 Discussion 

 Our pragmatic trial of an exercise intervention and 
health checks in a municipal health centre was able 

to change the exercise habits of middle-aged men in 
all study groups. We recruited men with at least two 
cardiovascular risk factors and low levels of PA. 
After one year, 19% of these sedentary men had 
increased their PA frequency to at least three times 
a week. There were no differences between the study 
groups in PA. 

 Our results are similar to previous studies on 
health promotion in primary care. A systematic 
review published in 2012 [12] observed small 
effects with physical activity promotion for patients 
recruited in primary care. It provided an estimation 
of a number needed to treat (NNT) of 12, which 
means that 12 patients need to be targeted with 
physical activity promotion for one to become 
active. This can be compared with smoking cessa-
tion advice, where NNTs of 50 to 120 have been 
reported [13]. 

 Although men increased the frequency of exercise, 
we found no effects on health outcomes, metabolic 
syndrome, or individual cardiovascular outcomes. For 
substantial health benefi ts, adults should do at least 
150 minutes a week of moderate intensity, or 75 min-
utes a week of vigorous-intensity aerobic physical 
activity, or an equivalent combination of these [14,15]. 
Our outcome measure, self-reported physical activity, 
is somewhat crude and does not take into account the 
intensity of the exercise or the potential exercise dur-
ing working hours. However, in a pragmatic primary 
health care trial it was the most feasible method. 
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  Figure 2.     Percentage of men who performed physical activity at 
least three times a week at three and 12 months in study groups.  
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 The changes in exercise habits did not have 
effects on the prevalence of metabolic syndrome in 
the participants. Either the change in activity was not 
large enough, the follow-up was not long enough to 
observe the effects, or other lifestyle changes such as 
dieting would have been required. It also appears 
that metabolic syndrome is diffi cult to alter and may 
not be an optimal outcome measure. The choice of 
the outcome measures must be considered as a lim-
itation of this trial. 

 Randomized controlled trials are not commonly 
conducted in primary care in Finland. This effort 
taught us several lessons. Using mass media and 
local campaigning was effective for recruitment but 
it also contaminated the trial as the project was 
very visible in the local newspaper and events, 
which led to the control men also receiving some 
of the intervention. 

 The weakness of our study is that it lacks power. 
It was designed for 300 men, and we were able to 
recruit and randomize only 168 men. Although the 
trial received much attention in the community and 
men eagerly took part in the screening survey, it was 
diffi cult to motivate them to attend for laboratory 
testing and to participate in the follow-up. Middle-aged 
men live busy lives with work and families and it is 
challenging for them to commit themselves to a weekly 
intervention. According to the group counsellors, the 

participation rates in the exercise groups varied 
between 50% and 80%. 

 Participants in the control group were invited to 
complete an online questionnaire with health- and 
lifestyle-related questions at baseline and at three 
and 12 months. Furthermore, they were promised 
health counselling and group exercise training after 
the 12-month study period. The questionnaires, 
keeping in contact with the study coordinator, and 
future health counselling and exercise training may 
have motivated them to increase their PA. 

 Our results are consistent with previous primary 
care studies reporting increases in PA levels also 
among the control group. In a Dutch study, a tailored 
PA intervention increased PA levels but not more 
than in the control group [16]. It appeared that the 
physical activity measurements independently 
affected participants ’  behaviour [17]. 

 The community targets in our study were suc-
cessful. Some men in the exercise intervention groups 
continued exercising together after the trial, which 
was one of our community aims. In addition, the trial 
also increased collaboration between the health and 
exercise services in the municipality. An exercise 
counsellor started consultations at the health centre, 
and physicians learnt to better refer their patients to 
the municipal exercise services. Since family medi-
cine is not only for individuals but also for communi-

  Table II. Cardiovascular outcomes three months and 12 months after the intervention: Mean 
(and standard deviation). 1.   

All
Health 
check

Exercise 
intervention Controls

Weight, kg
3 m
  12 m

87.3 (11.8)
  88.3 (11.8)

90.0 (12.8)
  89.6 (11.3)

87.9 (12.1)
  89.9 (10.9)

84.7 (10.3)
  85.5 (13.0)

Systolic blood pressure, mmHg (SD)
3 m
12 m

135 (13.0)
  136 (11.9)

131 (8.0)
  135 (11.8)

138 (14.1)
  139 (11.7)

136 (14.8)
  134 (12.2)

Diastolic blood pressure, mmHg (SD)
3 m
12 m

83 (8.7)
  85 (9.4)

81 (8.3)
  83 (10.2)

86 (8.6)
  87 (8.2)

80 (9.1)
  83 (9.7)

Glucose, mmol/l (SD)
3 m
  12 m

5.6 (0.6)
  5.7 (0.6)

5.5 (0.5)
  5.6 (0.6)

5.6 (0.8)
  5.7 (0.6)

5.6 (0.5)
  5.7 (0.6)

Cholesterol, mmol/l (SD)
3 m
  12 m

5.2 (0.8)
  5.4 (0.9)

5.4 (0.8)
  5.5 (0.8)

5.1 (0.9)
  5.3 (0.9)

5.1 (0.8)
  5.2 (0.8)

LDL, mmol/l (SD)
3 m
  12 m

3.5 (0.7)
  3.5 (0.7)

3.6 (0.7)
  3.7 (0.7)

3.4 (0.8)
  3.5 (0.8)

3.4 (0.7)
  3.4 (0.7)

HDL, mmol/l (SD)
3 m
  12 m

1.4 (0.3)
  1.4 (0.4)

1.3 (0.3)
  1.4 (0.3)

1.4 (0.3)
  1.4 (0.4)

1.4 (0.3)
  1.5 (0.4)

Triglycerides, mmol/l (SD)
3 m
  12 m

1.3 (0.6)
  1.4 (0.7)

1.4 (0.7)
  1.5 (0.8)

1.2 (0.5)
  1.4 (0.7)

1.1 (0.4)
  1.2 (0.5)

    Note:  1 Differences are statistically non-signifi cant.   
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ties, it is important to put the focus on community 
consequences of trials [18]. 

 In conclusion, our trial led to small changes in 
the physical activity of middle-aged men but we 
observed no changes in cardiovascular health. We 
were, however, able to increase awareness and col-
laboration in the municipality on physical activity 
health promotion.              
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