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Abstract 

 Aims: The aim of this study was to evaluate the physiological effects of an outpatient 

lifestyle intervention program prescribed by Norwegian primary health care for inactive 

obese people. The program includes exercise and lifestyle modification education. 

Methods: Inactive obese participants were randomly assigned to either an intervention 

group (n=18), which received six months of intensive training and health education follo-

wed by six months of follow-up once a week, or to a control group (n=17). At baseline, six 

months and 12 months the participants were tested for anthropometrics, VO2max, blood 

lipids and blood pressure. 

Results: Compared to the control group the intervention group reduced waist circumfe-

rence and fat mass, and increased VO
2max

 by 4.1%, 6.5% and 9.9%, respectively. The dif-

ference between the two groups was significant (p<0.05) after six months, but not after 

12 months. 

Conclusions: This small-scale study shows that this multidisciplinary outpatient lifestyle 

intervention program had beneficial effects on reducing several obesity-related cardio-

vascular risk factors after six months. However, in the conclusion several adjustments to 

this and similar programs are suggested to further improve the participants’ outcome and 

reduce drop-out.

Keywords: Obese, waist circumference, weight loss, blood pressure, VO
2max

, outpatient, 

randomised controlled trial.  
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Norwegian primary health care:

Evaluation of a lifestyle intervention program

Introduction
One in five adults in Norway are obese and 

the prevalence is increasing (1), which ma-

kes the need for improved prevention and 

treatment strategies critical. Lifestyle pro-

grams are multi-component interventions 

that focus on promoting a healthy lifestyle 

with dietary education, physical exercise 

and behavioural modification (2, 3), and can 

be an alternative to treatment with gastric 

bypass surgery (4). Two lifestyle interventi-

on trials in Norway with inpatient programs 

have proven to produce positive outcomes 

(4, 5), but to our knowledge no research has 

been conducted on outpatient programs in 

Norwegian primary health care. 

In one of the larger cities in Norway, 

physiotherapists, occupational therapists 

and public health advisors have started an 

interdisciplinary lifestyle intervention pro-

gram to help inactive obese people change 

their lifestyle. These types of programs are 

currently being conducted in an increasing 

number of cities all over the country because 

of the political priority in the health sector 

to prevent and reduce obesity and inactivity 

in the population and the establishment of 

«Healthy living centres» (Frisklivssentraler) 

(6). Efficacy studies of these small-scale in-

tervention programs are needed to ensure 

and improve their quality. This study is uni-

que as the participants had the opportunity 

to live at home and continue working while 
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participating. The aim of the study was to 

investigate changes in participants’ anthro-

pometrics, maximal oxygen uptake, blood 

pressure and blood lipids during a one-year 

outpatient lifestyle intervention program 

used in Norwegian primary health care.

Methods
Participants and design
Participants were referred to the program 

by their own general physicians, and a total 

of 35 participants were included after me-

eting the inclusion criteria (age 18-65 years, 

BMI ≥ 35, inactive, independent in activities 

of daily living, living in the city where the 

intervention was executed). Exclusion cri-

teria were severe psychiatric disorders and 

the inability to communicate in Norwegian. 

After obtaining informed consent from the 

participants, they were randomly assigned 

to either the intervention (n=18) or the con-

trol group (n=17). Dropouts are described 

in Figure 1 and table 5. The study was appro-

ved by the Regional Committee for Medical 

Research Ethics. 

Procedures and tests
At baseline, six months and 12 months the 

participants underwent physical tests and 

measurements to investigate anthropome-

trics (waist circumference, body mass and 

body composition), blood pressure, blood 

lipids total-, HDL- and LDL cholesterol and 

triglycerides, and blood glucose level. 

Primary outcome was to investigate 

whether the intervention group managed to 

obtain significantly greater improvements in 

waist circumference than the control group. 

Secondary outcomes of interest were body 

weight and composition, blood lipids, blood 

pressure and maximal oxygen uptake.

Maximal oxygen uptake (VO
2max

) was 

tested by using a modified Balke protocol 

and with a Woodway treadmill1 as ergome-

ter. Participants were connected to the oxy-

gen measuring system, type Vmax 292, via a 

mask and a three-way directional valve3. The 

analyser was calibrated with room air and 

certified calibration gases. The participants 

started the test by walking at an incline of 

4% at a speed of 3.8 or 4.8 km·h-1, depen-

ding on their physical fitness.  After a four-

minute warm up the incline was increased 

by 2% every minute until exhaustion. Heart 

rate was registered continuously during the 

test using a Polar Sport tester4. Blood lac-

tate level was measured using Lactate Pro5. 

Borg’s Rating of Perceived Exertion was 

used to register participants’ exertion at the 

end of the test (7). Values of heart rate, blood 

lactate, Respiratory Quotient and perceived 

exertion of the three tests were compared to 

evaluate exhaustion level during the tests. 

These data are not presented since no par-

ticipants were excluded due to large diffe-

Clinical implications:

This multidisciplinary outpatient lifestyle 

intervention program in primary health 

care reduced obesity-related cardiovascu-

lar risk factors for the patients.

Participants with complex problems need a 

closer follow-up to reduce drop-out.

Kort sagt

Assessed for eligibility (n=45)

Excluded (n= 10)
-   Did not meet inclusion criteria (n=0)
-   Declined to participate (n=5)
-   Other reasons (n=5)

Randomised (n=35)

Allocated to control group (n=17)
- Tests: Anthropometrics, VO2max, blood 
tests
- Control group did not receive any 
intervention. They were referred to their 
general physician for regular follow-up

Testing (n=14): Anthropometrics, 
VO2max, blood tests. Lost to follow-up 
(n=3)

Testing (n=9): Anthropometrics, VO2max, 
blood tests. Lost to follow-up (n=5)

Analysed (n=9)

Control group was offered participa-
tion in the lifestyle intervention 
program.

Allocated to intervention group (n=18)
- Tests: Anthropometrics, VO2max, blood 
tests
- Received allocated intervention – 
lifestyle intervention program, 3 days a 
week 

Testing (n=14): Anthropometrics, VO2max, 
blood tests. Lost to follow-up (n=4). 

Testing (n=12): Anthropometrics, 
VO2max, blood tests. Lost to follow-up 
(n=2)

Analysed (n=12)

Enrollment

Allocation

Follow-up, 6 months

Follow-up, 12 months

Analysis

FIGURE 1 Flow of participants through the trial.
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rences between these data. Blood pressure 

was tested in sitting position prior to the 

VO
2max

-test. Measurements were performed 

by a standard auscultatory method with an 

appropriate-sized cuff. The results are speci-

fied in mmHg. A calibrated digital scale6 was 

used to measure body weight. Waist circum-

ference was measured in standing position 

from the point midway between the inferior 

margin of the last rib and the crest of the ile-

um. Body composition was analysed using 

InBody 720 analysis7. The participants had 

blood samples taken and analysed by their 

own general physician to measure blood 

lipids and blood glucose level. The partici-

pants were instructed by the project mana-

gement to be fasting before blood sampling. 

Training attendance for each participant was 

recorded through the first six months.

Intervention
The treatment given to the participants 

in the intervention group for the first six 

months consisted of an organised group-ba-

sed exercise program lasting 40-60 minutes, 

three days per week at daytime. This pro-

gram consisted of three types of activities: 

i) indoor training including circuit training, 

strength training, high-intensity running, 

ball games and aerobics, ii) outdoor walks 

and iii) pool activities including endurance 

and strength training (table 1). The intensity 

level was moderate to vigorous.

Once a week prior to exercise, group 

education concerning different themes was 

given (table 2). The intervention group was 

also offered individual counselling with pro-

fessionals trained in cognitive therapy. For 

the next six months they were offered orga-

nised physical exercise (40-

60 minutes) and group edu-

cation or conversations once 

a week, as well as individual 

counselling if requested.

Participants in the con-

trol group visited their ge-

neral physician according 

to their own schedule, and 

were offered participation 

in the lifestyle intervention 

program after one year.

Statistical analysis
Independent sample t-test 

was used to compare the 

mean changes between the 

intervention and the control 

groups´ baseline values with 

the values after six and 12 

months respectively. In ad-

dition, a general line model 

for repeated measures was 

used to compare the phy-

siological parameters within 

the control and intervention 

groups at baseline and fol-

low up at six and 12 month 

(Table 4). Only participants 

who completed three tests 

are included. Because of the 

small sample and outliers 

the non-parametric Mann-Whitney U-test 

was executed on the parameters for control-

ling the results. Pearson’s product-moment 

correlation coefficient analysis was used to 

study the relationship between the change 

in physiological parameters (body weight, 

fat mass, waist circumference, VO
2max

) and 

exercise attendance. A probability value 

<0.05 was considered statistically signifi-

cant. All statistical analyses were performed 

using IBM´s SPSS-18 for Mac for quantita-

tive analysis. Data is expressed as mean (SD) 

unless otherwise specified.

 

Training Purpose Exercise examples Intervals Intensity
i Indoor training

(60 minutes) 
a) Circuit training. Combined fitness 
and strength, every second station. 
Interval training.

Fitness: Jump/knee lift on a crash mat, activities on a «step», 
jumping with rope, badminton, etc.

One min at each 
station, 45 sec. 
break.

Vigorous

Strength: Push ups, Situps, back lift, «the plank», squats etc.

b) Group training 
(endurance and strength training)

- Warm up 
- Strength (i.e. squats, push ups, and other functional strength 
exercises) 
- Endurance training (i.e. aerobics) 
- Ball games

10 min.

30 min.

20 min.

Moderate/
Vigorous

c) Fitness – Interval training (4x4) Running/walking in stairs 4 sets with 4 min. 
vigorous intervals, 
and 4 min. active 
break

Vigorous/
very vigorous

ii Outdoor walks
(40 minutes)

Fitness Emphasis on walking in hilly terrain to increase heart rate Moderate

iii Pool training
(40 minutes)

Combined fitness and strength, 
exercise to music.

Interval fitness training and strength exercises with water 
resistance.

Moderate

TABLE 1 Description of exercise, purpose and duration.

Week 
number 

during the 
program:

Education concerning:

4 Nutrition

5 Nutrition follow-up

6 LOOP (a movie concerning dedication and mastering)

7 Time, goals and priorities

8 Cognitive therapy

9 Visit from the «Centre for eating disorders»

10 Nutrition

11 Activity and health

12 Peer exchanges

13 Cooking lesson

14 Visit from Stavanger Trekking Association

15 Social activities and phobias

16 Cognitive therapy

17 Nutrition

18 Cooking lesson

19 Nutrition

20 Cognitive therapy

21 How to sustain the new lifestyle

22 Individual conversation with each participant

23 End of intensive program

24-50 The program continues with exercise once a week, 
and 1.5 hours for conversation and teaching after the 
training. The participants are also offered optional 
individual counselling for support.

52 Individual conversations

TABLE 2 Education themes in the lifestyle intervention program.
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Results
Comparison of mean changes in anthro-

pometrics (waist circumference, body mass, 

body fat mass and muscle mass), as well as 

maximal oxygen uptake (VO
2max

) and blood 

pressure between the groups are shown in 

table 3.

During the first six months the interven-

tion group reduced their waist circumferen-

ce, fat mass and body mass by 4.1%, 6.5% 

and 3.7%, respectively. After 12 months 

these parameters had small mean changes, 

but larger SD. The control group had small 

to no change in these parameters, and the 

mean changes between the groups were 

significantly different after six months, but 

not after 12 months. The only exception 

was body fat in %, which decreased further 

in the intervention group after 12 months. 

VO
2max

 increased in the intervention group 

by 2.7ml O2·kg-1·min-1 (9.9%) after six 

months, while the control group had a small 

decrease. After six months the difference in 

mean change between the groups was signi-

ficant (p=0.01). After 12 months mean VO-

2max
 in the intervention group had decreased 

and was not significantly different from the 

baseline value. There was no significant dif-

ference in the mean change of VO
2max 

from 

baseline to 12 months between the interven-

tion and control group. The absolute VO
2max

 

in the intervention group increased from 

2.92 to 3.04 l O2·min-1, or 4.1% the first six 

months while the control group’s correspon-

ding values was reduced from 2.93 to 2.80 

l O2·min-1, or -4.3%. This difference in ab-

solute VO
2max

 values was significant after 6 

months (p= 0.03), but not after 12 months. 

There was no significant difference in 

the mean change in diastolic and systolic 

blood pressure from baseline to six and 12 

months between the intervention and con-

trol groups. The non-parametric test Mann-

Whitney U-test confirmed the results from 

the parametric tests, and there was no dif-

ference in significance level between the pa-

rametric and non-parametric tests.

The mean changes in anthropometrics, 

maximal oxygen uptake and blood pressure 

within both groups are shown in table 4. 

Although there was no significant diffe-

rence in mean change of diastolic and sys-

tolic blood pressure between the groups, 

the intervention group showed a significant 

decrease of diastolic blood pressure; 7.6% 

after six months and 8% after 12 months 

(p<0.05). There were no significant changes 

for blood pressure in the control group.

With regard to the blood tests, there 

were no significant differences between the 

groups in mean changes when baseline va-

lues were compared to six and 12 months. 

In the intervention group there were no 

significant changes in the blood lipids to-

tal- and HDL cholesterol and triglycerides, 

as well as blood glucose. However, the level 

of LDL cholesterol increased by 12% from a 

mean of 3.07 (0.73) at baseline to a mean of 

3.43 (0.75) after six months of intervention 

(p = 0.04). After 12 months it was no longer 

significantly higher than at baseline. There 

were no significant differences for the con-

trol group. 

The participants in the intervention 

group attended on average 43 (14) of the 58 

training sessions during the first six months 

of the lifestyle program (n= 14). After both 

six and 12 months, there were no significant 

correlations between the attended number 

of training sessions and the change in VO-

2max, body weight, fat mass and waist cir-

cumference. After six months the drop-out 

rate was 22% in the intervention group, and 

18% in the control group. After 12 months 

the drop-out rate was 33% and 47%, respec-

tively. 

Baseline data on participants who drop-

ped out compared to those who finished the 

program in both groups are presented in ta-

ble 5. There were no significant differences 

         
               Intervention group Control group

p-value
Variables n Mean change (SD) n Mean change (SD)

Waist circumference (cm) Baseline-six months 12 - 5.0 (5.9) 8 0.3 (4.1) 0.04

Baseline-12 months - 5.0 (6.1) - 0.8 (5.9) 0.15

Body Mass (kg) Baseline-six months 11 - 4.6 (6.0) 8 0.2 (4.8) 0.08

Baseline-12 months - 4.2 (7.8) 1.7 (6.5) 0.10

VO
2max 

(ml O2·kg-1·min-1 ) Baseline-six months 9 2.7 (2.6) 9 - 0.9 (2.9) 0.01

Baseline-12 months 0.8 (3.6) - 1.2 (3.4) 0.23

Fat mass (kg) Baseline-six months 10 - 4.0 (5.4) 8 1.0 (3.0) 0.04

Baseline-12 months - 4.2 (6.0) 1.6 (6.0) 0.06

Body fat (%) Baseline-six months 10 - 1.5 (2.3) 8 0.9 (1.8) 0.03

Baseline-12 months - 2.3 (3.2) 1.3 (3.3) 0.04

Muscle mass (kg) Baseline-six months 10 - 0.5 (1.1) 8 - 0.5 (0.9) 0.97

Baseline-12 months 0.0 (1.8) -1.1 (1.8) 0.23

Systolic blood pressure (mmHg) Baseline-six months 10 - 9.0 (15.7) 8 - 0.3 (20.0) 0.31

Baseline-12 months - 7.1 (16.0) 0.0 (13.2) 0.33

Diastolic blood pressure (mmHg) Baseline-six months 10 - 7.0 (9.8) 9 - 1.7 (6.3) 0.18

Baseline-12 months - 7.4 (10.6) - 3.0 (7.6) 0.32

Significant p-values of difference between groups are bolded.

TABLE 3 Comparison of the intervention- and the control groups´ mean changes in anthropometrics, maximal oxygen uptake (VO
2max

) and blood pressure 
between baseline and six months, and between baseline and 12 months. Results presented as mean (SD).
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between the former and the latter in these 

important health parameters at baseline.

Discussion 
The main findings of this study were that the 

intervention group compared to the control 

group experienced significantly greater re-

ductions in waist circumference, body mass 

and body fat mass during the first six mont-

hs of intervention. The participants also sig-

nificantly increased their maximal oxygen 

uptake and lowered their diastolic blood 

pressure during this period. There were no 

further improvements during the next six 

months of the intervention, and the signi-

ficant difference in mean changes between 

the groups was not maintained, except for 

body fat mass in %. The drop-out rate was 

high in both groups after 12 months, but 

higher in the control group.

Waist circumference is increasingly be-

ing looked upon as one of the more accurate 

tools of measurement of an individual’s risk 

for metabolic syndrome and cardiovascular 

disease (8, 9). The intervention group par-

ticipants in this study reduced mean waist 

circumference by 5 cm. For the target group 

represented in this study, reducing waist 

circumference by 5 cm or more has health 

benefits and is described as a realistic target 

(10). The mean reduction of waist circumfe-

rence was maintained after 12 months, even 

though the significant difference between 

the two groups and within the intervention 

group was not maintained because of in-

creased standard deviation. This indicates 

that the program has a positive effect on this 

important health parameter for some of the 

participants. 

Studies indicate that a gradual, modest 

weight reduction of 5-10% will reduce se-

veral obesity related cardiovascular risk 

factors, and greater weight loss can lead to 

increased improvements and maintenance 

(11, 12). The mean weight reduction in the 

intervention group was around 4%, during 

the first six months, with no further reducti-

on seen at 12 months. The increase in VO
2max

 

of 9.9% in the intervention group was also 

limited to the first six months. This indica-

tes that the intensive training period should 

be longer than six months, and the number 

of group training sessions should not have 

been reduced from three to one session du-

ring the last six months of the program. It 

seems that most participants in the inter-

vention group did not manage to maintain 

the physical activity level needed to main-

tain the VO
2max

 gained during the first six 

months of the intervention. 

Even without weight loss, exercise makes 

a significant contribution to health bene-

fits (13, 14). However, the present lifestyle 

program could focus more on diet and psy-

chological reasons for overeating. Chan-

ging one’s diet seems to be one of the major 

challenges for participants in lifestyle inter-

vention programs (5, 15). Burmeister et al. 

found that 19% of the overweight or obese 

people in their sample met criteria for food 

addiction (16). In this study, the interven-

tion group received diet education, but it is 

possible that they did not manage to reduce 

their intake of saturated fats and carbohy-

drates because of food addiction. In terms of 

achieving weight loss, earlier research shows 

that physical activity alone is less effective 

than diet alone, and the combination of diet 

and physical activity has proven to have the 

greatest effect (17-19). The program in this 

study had a large focus on exercise, as the 

participants engaged in exercise three times 

a week for the first six months, totalling 58 

training sessions. Diet education was of-

fered six times, and cooking lessons were 

only offered two times during the six-month 

intensive project period. A recently publis-

hed meta-analysis also states that diet and 

diet combined with exercise are superior to 

exercise only, for improving blood lipids in 

adults (20). None of the expected and desi-

red changes in blood lipids were shown in 

the results from this study. The level of LDL 

cholesterol was increased in the interven-

tion group after six months. Although this 

was unexpected, similar results were found 

by The Björknäs Study (15). The increase 

in LDL cholesterol may be explained by a 

Intervention group Control group
Variables n Baseline 6 months 12 months n Baseline 6 months 12 months
Waist circumference (cm) 12 121.2 (14.0) 116.2 (14.9)* 116.2 (15.4)* 8 126.7 (16.4) 126.9 (16.3) 125.9 (16.5)

Body Mass (kg) 11 120.6 (17.6) 116.1 (17.7)* 116.4 (21.4) 8 120.1 (33.9) 120.2 (31.5) 121.8 (35.3)

VO2max (ml O2·kg-1·min-1 ) 9 24.5 (5.2) 27.2 (6.3)* 25.3 (6.4) 9 25.0 (6.5) 24.1 (6.3) 23.8 (5.1)

Fat mass (kg) 10 59.6 (7.8) 55.7 (9.2)* 55.4 (11.1) 8 52.6 (14.7) 53.6 (13.8) 54.3 (16.9)

Body fat (%) 10 49.0 (4.6) 47.5 (5.3) 46.7 (5.6) 8 44.2 (4.9) 45.1 (4.8) 45.4 (6.6)

Muscle mass (kg) 10 35.2 (7.8) 34.7 (7.5) 35.2 (8.6) 8 37.0 (8.9) 36.6 (8.9) 36.0 (8.5)

Systolic blood pressure (mmHg) 10 142.0 (16.8) 133.0 (11.4) 134.9 (12.0) 8 143.5 (17.3) 143.3 (19.0) 143.5 (17.6)

Diastolic blood pressure (mmHg) 10 92.5 (10.9) 85.5 (7.6)* 85.1 (8.1) 9 84.8 (8.5) 83.1 (9.1) 81.8 (5.4)

* Different from baseline, p < 0.05

TABLE 4 Anthropometrics, maximal oxygen uptake (VO
2max

) and blood pressure within groups measured before the intervention program, after six and 
12 months. Results presented as mean (SD).

Mean values of participants who
Baseline data n Dropped out n Completed the program
Waist circumference (cm) 14 120.7 (13.8) 20 123.4 (14.8)

Body Mass (kg) 14 120.9 (21.0) 21 121.2 (24.6)

VO2max (ml O2·kg-1·min-1 ) 14 24.7 (4.9) 20 24.5 (5.5)

Fat mass (kg) 13 57.8 (12.6) 21 57.0 (14.5)

Body fat (%) 13 47.2 (6.5) 21 46.3 (6.7)

Muscle mass (kg) 13 36.4 (9.1) 21 37.0 (9.0)

Systolic blood pressure (mmHg) 14 137.4 (13.2) 21 140 (17.9)

Diastolic blood pressure (mmHg) 14 86.4 (6.3) 21 89.4 (10.1)

TABLE 5 Baseline data – comparison between participants who completed the project period and partici-
pants who dropped out – both groups.
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diet high in saturated fats. Since some of 

the participants may have underlying eating 

disorders (16), they could benefit from more 

focus on diet education and cooking lessons, 

and psychological treatment for food addic-

tion.

The European guidelines for classification 

of hypertension state that a blood pressure of 

140/90 is regarded as mild hypertension, and 

a lower blood pressure is regarded as normal 

(21). Even though there was no significant 

difference in mean change of blood pressure 

between the two groups, the mean blood 

pressure in the intervention group impro-

ved during the intervention period, decreas-

ing from mild hypertension (142/92; SD 

16.8/10.9) to normal (135/85; SD 12.0/8.1). 

Of a total of 12 participants in the interven-

tion group, seven had hypertension at baseli-

ne. Five out of the seven decreased their sys-

tolic blood pressure with at least 10 mmHg 

during the first six months of the program. 

The number of cardiovascular events has 

been found to decrease in step with the de-

gree of blood pressure reduction (22), which 

indicates another positive effect the program 

has on an important health parameter. 

Exercise attendance was registered for 

the intervention group, and participation 

varied greatly. However, we found no sig-

nificant correlation between attendance at 

training and physical improvements. Some 

participants may not have trained intensive-

ly enough to achieve positive response from 

the exercise, indicating that some partici-

pants may need even closer follow-up and 

a more complementary program to achieve 

positive results. Other participants may have 

achieved positive results by their own efforts 

and by attending only parts of the program. 

This could indicate that some participants 

may benefit from attending only parts of the 

program, i.e. the measurements and some 

of the education, as they would be able to 

implement the needed lifestyle change with 

less follow-up. This points to the importan-

ce of individualised exercise programs and 

follow-up.

Earlier research indicates that regular 

follow-up and teaching of coping and beha-

viour modification strategies for this patient 

group is of great importance, if one is to 

achieve the lifestyle change with its desired 

effects (3). The control group visited their 

general physician according on their own 

schedule. This was insufficient for achieving 

weight loss and reducing cardiovascular risk 

factors in this study, as the control group 

showed no change in the parameters. This 

is also supported by previous research (23).

The drop-out rate was significant in both 

groups, but was higher in the control group. 

There were no important differences in ba-

seline data between those who finished the 

program and those who dropped out (Table 

5). In the intervention group the participants 

had peer exchanges, lessons and group exer-

cise. The combination of these factors seems 

to be important in coping with a lifestyle 

change (3), which points to the importance 

of regular follow-up for this population. The 

reasons for dropping out or not completing 

all the tests varied, but seven out of 14 ex-

plained the drop-out with injury, illness or 

surgery. Compliance to treatment is a chal-

lenge in weight loss obesity treatment (24). 

Since this type of lifestyle intervention pro-

gram is intensive, requires personal coaches 

and multiple sessions, a careful selection of 

motivated participants is needed to reduce 

drop-out rate and improve cost-effective-

ness. It may be beneficial to develop a more 

individualised and differentiated approach 

in the future. Some participants could also 

preferably attend more comprehensive types 

of programs. 

The main strengths of this study were the 

one-year intervention period and the ex-

tensive amount of data collected from each 

participant. We also collected useful expe-

riences, which could be useful for similar 

intervention programs. However, the study 

has several limitations. First, because of li-

mitations in the training facilities and limi-

ted finances of the municipality, only 18 pa-

tients could be included in the intervention 

program. The lack of control of the partici-

pants´ diet during the program is another li-

mitation in the study-design. The diet could 

influence the participants´ ability to obtain 

the physiological changes we investigated in 

this study. There was also a large drop-out 

rate. Because this was a small-scale study, 

individual differences have a great impact 

on the mean results and standard deviation, 

thereby influencing the significance of the 

findings. Mean values could also be affected 

by outliers. However, data was re-analysed 

after exclusion of outliers, and these did not 

affect results of either the correlation tests 

or the compare means test. The results were 

also controlled by executing additional non-

parametric statistics, with no change in sig-

nificance levels.

Conclusion and implications 
for practice
This multidisciplinary outpatient lifestyle 

intervention program reduces obesity-

related cardiovascular risk factors for the 

participants by improving participants’ an-

thropometrics, VO
2max

 and blood pressure. 

The use of such programs in primary health 

care seems to be a good treatment for obese 

patients. However, based on experiences 

from this study, several adjustments in the 

program could be made to further improve 

the participants’ outcome. First, a careful 

selection of motivated participants seems 

important to reduce drop-out rate from 

the program. Second, it seems necessary to 

extend the intensive intervention program 

from six to 12 months. Third, individualised 

exercise programs are of great importance 

because of the participants´ varying moti-

vation. A strategy for a broader and multi-

disciplinary follow-up of participants with 

complex problems is also needed. Fourth, to 

increase weight loss, participants need both 

more specialised help to change their diet, 

and an assessment for possible underlying 

eating disorders. Further research should 

evaluate the long-term effect that such pro-

grams have beyond the first year. It would 

also be of great interest to include surveys 

addressing the quality of life and self-percei-

ved health changes in similar effect studies. 
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FAG VITENSKAPELIG ARTIKKEL

Stor og Sterk - Evaluering av et livsstilsendringsprogram i primærhelsetjenesten
Sammendrag 

 Mål: Målet med studien var å evaluere fysiologiske effekter av et poliklinisk livsstilsen-

dringsprogram i primærhelsetjenesten rettet mot inaktive personer med fedme. Program-

met bestod av trening og undervisning vedrørende livsstilsendring og mestring.

Metoder: Inaktive deltakere med fedme ble randomisert til enten en intervensjonsgruppe 

(n = 18), som fikk seks måneder med intensiv trening og undervisning etterfulgt av seks 

måneder med oppfølging en gang i uken, eller til en kontrollgruppe (n = 17). Ved baseline, 

etter seks og 12 måneder gjennomførte deltakerne tester og målinger av antropometri, 

VO
2max

, blodlipider og blodtrykk.

Resultater: Sammenlignet med kontrollgruppen hadde intervensjonsgruppen oppnådd 

reduksjon av midjemål og fettmasse, samt økt VO
2max

 med henholdsvis 4,1%, 6,5% og 

9,9%. Forskjellen mellom de to gruppene var signifikant (p <0,05) etter seks måneder, men 

ikke etter 12 måneder.

Konklusjon: Denne studien, med de begrensningene den har, viser at det tverrfaglige 

livsstilendringsprogrammet Stor og Sterk reduserte flere fedme-relaterte kardiovaskulære 

risikofaktorer etter seks måneder. Programforbedringer foreslås for å ytterligere forbedre 

deltakernes resultater på lengre sikt, samt redusere frafall.

Nøkkelord: overvekt, fedme, midjemål, vektreduksjon, blodtrykk, VO
2max

, poliklinisk, rando-

misert kontrollert studie.
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