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Abstract 

 Aim: The primary aim of this study was to investigate changes in diet during a one 

year lifestyle intervention program, provided by Norwegian primary health care.

Design: A total number of 35 inactive and obese individuals participated in a rando-

mized, controlled trial.

Methods: Food Frequency Questionnaire (FFQ) and Food Dairy (FD) were used to 

estimate dietary intake. At baseline, after six and 12 months participants filled out 

a four-day FD and at baseline and after 12 months FFQ was also included. The first 

six months consisted of physical training, organised as group-based exercise program 

lasting 40-60 minutes three days per week, and health education consisting of nutri-

tion education, practical cooking and Cognitive Behavior Therapy (CBT), lasting 120 

minutes for each component, every time. The last six months the participants were 

followed up once a week.   

Results: No significant differences in total energy intake were found between the 

intervention- and control group. The intervention group decreased their body weight 

by 2.3%, while the control group increased their body weight by 3.5% (difference 

between groups, p = 0.081). 

Conclusions: The intervention group did not show any significant changes in their 

diet, and found it more difficult to change their diet than to start exercise. To change 

the participants existing diet it is suggested to extend the intensive intervention 

period to 12 months and to increase focus on nutrition education, CBT and practical 

cooking. 

Keywords: Food Diary; Food Frequency Questionnaire; obesity; intervention; body 

weight.
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Introduction
According to estimates from World Health 

Organization, more than 1.4 billion adults 

are overweight (Body mass index (BMI) > 

25 kg/m2) and of those, more than 200 mil-

lion men and nearly 300 million women are 

obese (BMI > 30 kg/m2) (1). 

The need for intervention programs for 

obese people within the Norwegian health 

care is increasing. The Norwegian Directo-

rate of Health recommends that all Norwe-

gian primary health care patients with BMI 

> 35 should be offered an individual evalua-

tion and possible inclusion in an interven-

tion program, as an alternative to bariatric 

surgery (2). Lifestyle interventions also give 

more favorable dietary 1-year changes than 

gastric bypass surgery in morbidly obese pa-

tients (3). To provide treatment for patients 

with an obesity problem, several municipa-

lities in Norway are now starting lifestyle in-

tervention programs. Lifestyle interventions 

can contribute to successful outcomes in dif-

ferent ways, whether it is diet alone, diet and 

exercise, exercise alone, meal replacements, 

very low energy diets, weight-loss medica-

tions or advice alone  (4, 5, 6). A review of 

psychological pre-treatment predictors of 

Changes in diet during a lifestyle intervention 
program for inactive obese

Clinical implications

In order to get favorable changes rela-

ted to anthropometric measurements 

and diet, it is important to focus more 

on cognitive behaviour therapy, nutri-

tion and how to compose a meal.

Advices related to diet should be more 

specific, less general.
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No significant differences in total energy intake 
were found between the intervention- and 
control group.

weight control is given by Teixeira et al. (7). 

As far as we know, no research has been con-

ducted on diet changes in outpatient pro-

grams in Norwegian primary health care.  

Effect studies of these small scale programs 

are rare, but highly important to improve 

their quality. In Stavanger, an outpatient li-

festyle intervention program for obese peo-

ple was established in 2009. New patients are 

enrolled in the program once or twice a year. 

The program is most comprehensive during 

the first six months, but patients are follo-

wed up during one year. 

In this intervention program participants 

lived at home, together with their family, at 

the same time as participating in the inter-

vention program.  The main purpose of this 

study was to investigate changes in diet for 

inactive obese, during a 12-month lifestyle 

intervention program provided by Norwe-

gian primary health care. 

Methods
Study design
Thirty-five participants, all referred by their 

family doctor, were included in the study. In-

clusion criteria were BMI ≥ 35 kg/m2, living 

in the city of Stavanger and inactive but not 

depending on any technical resources. Exclu-

sion criteria were severe psychiatric disorders 

and inability to communicate in Norwegian. 

They were randomly assigned to either a li-

festyle intervention- or a control group. Data 

collection was carried out from September 

2010 until September 2011. Study design is 

shown in table 1. Eighteen completed the 

Food Frequency Questionnaire (FFQ) at 

both baseline and after 12 months. When 

considering these 18 individuals, 15 also 

completed the Food Diary (FD) and the an-

thropometric analysis at baseline, six and 12 

months, which explains the differences in n. 

The treatment given to the participants in 

the intervention group consisted of an orga-

nized group-based exercise programme of 

45-60 minutes (including changing), three 

days per week for the first six months. This 

programme consisted of three types of ac-

tivities: i) gym activities including circuit 

training, strength training, high-intensity 

running, ball games and aerobics, ii) out-

door walks and iii) pool activities including 

endurance and strength training. Detailed 

information on the intervention is presented 

by Lie et al. (8). During the first 22 weeks, 

prior to exercise, participants were given nu-

trition education on five different occasions, 

two practical cooking lessons and four sessi-

ons with Cognitive Behavior Therapy (CBT; 

Table 2). All sessions lasted two hours each.

Nutritional advice was according to The 

Norwegian Directorate of Health (2). Re-

commendations related to Nutritional ad-

vice on portion size and meal planning was 

according to Dietary guidelines for Austra-

lians (9). Participants were not instructed 

TABLE 1 Study design.

Intervention group Control group
Number enrolled (men/women) 18 (6/12) 17 (6/11)

Average age (years (SD)) 43.1 (11.3) 45.3 (8.6)

Food Diary (FD)
(Baseline and 12 months)

Yes Yes

Food Frequency Questionnaire (FFQ)
(Baseline and 12 months)

Yes Yes

Number of completers-FFQ (n) 10 8

Number of completers-FD (n) 9 5

Exercise First six months: Three times 
a week

No

Diet Counselling No

TABLE 2 Description of nutrition education and cognitive behaviour therapy, purpose and duration.

Week Education theme Content
4 Nutrition Guidance for a healthy diet. Nutritional education based on the Norwegian and Australian Dietary Guidelines. 

Meal planning. Raw materials/Food groups, portion size, plate model, group exercise.

5 Nutrition Guidance for a healthy diet. Nutritional education based on the Norwegian and Australian Dietary Guidelines. 
Meal planning. Raw materials/food groups, portion size, plate model, group exercise.

8 Cognitive behaviour therapy Beck diet solution. Mindful eating. Mindfulness (Livsstilsprogrammet).

10 Nutrition Digestive system, metabolism and overweight, different diets.

13 Practical cooking Dinner.

16 Cognitive behaviour therapy Self-awareness/mindfulness (Livsstilsprogrammet).

17 Nutrition Food and emotions. «Tools» for a healthy lifestyle. Summary of experiences and change made during the 
treatment and how to accomplish further necessary changes. Future plans.

18 Practical cooking Sharing good recipes.

19 Nutrition Repetition.

20 Cognitive behaviour therapy Mindful eating, eating psychopathology (binge eating, weight-, shape-, and eating concerns). 

21 Cognitive behaviour therapy How to sustain the new lifestyle.

24-50 Participants were offered individual counselling for support.
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to count calories, but requested to choose 

foods low in salt, to limit the intake of sa-

turated fat, total fat and alcohol, and to con-

sume only moderate amounts of sugar and 

food containing added sugar. In combina-

tion with dieting, CBT has been proven to 

benefit weight loss: how to think differently, 

change eating behavior, and lose weight per-

manently. The method used in this interven-

tion study is based on the lifestyle program, 

«Livsstilsprogrammet», and is derived and 

translated to Norwegian from «The Beck 

Diet Solution» (10, 11). 

During the intervention period, partici-

pants were offered additional individual co-

unselling with a professional nutritionist, but 

at their own cost. The following six months 

they were offered organised physical exerci-

se and group teaching or conversations once 

a week, as well as individual counselling if 

requested. The control group visited their 

general physician based on their own sche-

dule, and were offered participation in the 

lifestyle intervention program after one year. 

The study was approved by the Regional Et-

hics Committee for Medical Research before 

subject recruitment and written informed 

consent was obtained from all subjects.  

Food registration
Food Frequency Questionnaire (FFQ) is a 

validated tool for estimating dietary intake 

over a defined period of time, as opposed to 

specificity on a given day (12), while Food 

Diary (FD) gives an overview over energy 

consumed during selected days. Participants 

completed food records before entering the 

lifestyle change program and approximately 

six and 12 months later (Table 1). A four-

day (three weekdays and one weekend day) 

weighed FD was completed. FFQ comprised 

about 270 questions and also included in-

take of dietary supplements, frequency and 

dose. The software program «Mat paa data» 

(13) and the Norwegian food composition 

table (14) were used for calculating amounts 

of nutrients and food reported. The FFQ 

was an extended and revised version of the 

semi-quantitative FFQ used in the Norwe-

gian nationwide survey NORKOST 1997 

(15). Average daily intake of energy and 

nutrients from the FFQ was computed/

scanned using the food database KBS AE-

07 and KBS software system (KBS, version 

4.9, 2008) developed at the Department of 

Nutrition, University of Oslo, Norway. The 

food database KBS AE-07 is based on the 

2006 edition of the Norwegian food compo-

sition table (13). 

Anthropometric measurements
Body weight was measured using a cali-

brated, digital scale (Seca model 770, Seca 

GmbH & Co, Hamburg, Germany) with 

participants wearing light clothes and no 

shoes. Body height was measured to the ne-

arest 0.5 cm using a stadiometer. Waist cir-

cumference (cm) was measured in standing 

position from the point midway between the 

inferior margin of the last rib and the crest 

of the ileum.

Statistics
To study differences between the control- 

and intervention group, an independent 

sample t-test was used. A paired sample test 

was used to measure differences between 

mean daily energy intake at baseline and af-

ter intervention in the two groups. Data are 

presented as means (standard deviation). Of 

the participants in the project, a p-value of 

less than 0.05 was regarded as statistically 

significant. A p-value between 0.05 and 0.1 

indicated a tendency. Statistical analysis was 

performed using PASW Statistics 18 (SPSS 

Inc., Chicago, IL).

Results
At baseline, there were no significant diffe-

rences in average energy consumption bet-

ween drop-outs (11.6±1.7 MJ) and partici-

pants completing the intervention (11.4±5.1 

MJ). 

Results from the FD showed a reduction 

in protein intake by 6% and 35% in the in-

tervention- and control group, respectively. 

Otherwise, no significant differences bet-

ween the mean changes in energy nutrients 

were found between the intervention and 

control group at baseline and 12 months (Ta-

ble 3), or between baseline and six months. 

For individuals in the intervention group, 

a tendency of a 15% decrease in total ener-

gy intake was observed when comparing 

results from baseline and after 12 months 

and measured by FFQ (p = 0.099). The in-

tervention group reported a 13% reduction 

in the consumption of total carbohydrates 

during the intervention period, indicating a 

tendency towards significant reduction (p = 

0.082) when analyzing data from the FFQ. 

This observed reduction was supported by 

data from the FD, where this reduction was 

shown to be significant (-18%, p = 0.01). 

The consumption of added sugar in the in-

tervention group was also reduced (-29%, p 

= 0.063) in data retained from the FD. Even 

though this reduction seems large, high 

standard deviations (SD) influence the sig-

nificance level. Similar reductions as those 

TABLE 3 Daily intake of energy nutrients, in MJ, g and percent of energy intake (E%), before and after 12 months intervention program, estimated from  
Food Frequency Questionnaire (FFQ) and four days of Food Dairy (FD), mean (standard deviation).

Intervention group
FFQ (n=10) FD (n=9)

Baseline 12 months Mean change Baseline 12 months Mean change
Energy (MJ) 10.1 (4.6) 8.6 (2.8)b -1.4 (2.4) 8.2 (2.2) 7.4 (2.7) -1.3 (1.6)

Protein (g) 103 (52) 95 (39) -9 (25) 89( 33) 83 (40) -6 (26)c

Protein (E%) 18 (3) 19 (3) 0.8 (2) 18 (4) 19 (3) 1 (3)

Total fat (g) 102 (48) 84 (23) -18 (35) 77 (19) 73 (34) -8 (21)

Total fat (E%) 37 (5) 36 (5) -0.6 (5) 35 (5) 36 (7) -0.4 (9)

Total carbohydrate (g) 248 (119) 216 (84)b -32 (52) 214 (69) 173 (55)a -37 (39)

Sugar (g) 40 (24) 37 (18) -2 (24) 45 (19) 30 (21)b -16 (15)

Total carbohydrate (E%) 42 (6) 42 (5) 0 (5) 46 (6) 44 (10) -2 (8)

a Different from baseline, p<0.05.  
b Different from baseline, p<0.1.  
c Different from control group, p=0.030
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shown for the intervention group were also 

found for the control group, although these 

results did not tend to be significant. 

There were no significant differences in 

anthropometric data at baseline between the 

control- and intervention group. The change 

in body weight and waist circumference bet-

ween baseline and 12 months tended to be 

different between the two groups for both 

body weight and waist circumference (Table 

4). Although not significant, the interven-

tion group decreased their body weight and 

waist circumference by 2.3% and 3.5%, re-

spectively, while the control group increased 

their body weight by 3.5% and waist circum-

ference by 3.2%. 

Discussion
The main findings in this study were that 

only small, non-significant changes in the 

daily consumption of energy were detected 

in both the intervention- and control group 

during the 12-month intervention period.

Diet and energy intake
Participants found it difficult to make si-

multaneous changes related to both food 

intake and physical activity.  They reported 

that it was easier to increase their physical 

activity level than to change their diet. Even 

though the control group increased mean 

body weight by 4.0 kg (3.5%), and the in-

tervention group decreased body weight by 

2.8 kg (2.3%) during 12 months, the chan-

ges were not significant and low compared 

to other studies, where favorable changes 

in both diet and weight circumference are 

reported, but most often the participants 

then eat a strict diet (16, 17).  Maintaining 

weight loss has also been found to be po-

sitively related to self-monitoring, goal set-

ting, social support, and length of treatment 

(18). Regain of body weight is associated 

with inconsistent and restrictive dieting, life 

stress, negative coping style, and emotional 

or binge eating patterns (19). Despite diffi-

culties in reducing weight, lifestyle changes 

including increased physical activity and di-

etary changes will facilitate other beneficial 

health effects at a moderate weight loss, such 

as improved metabolic profiles, physical ac-

tivity, self-esteem, body image, self-efficacy, 

quality of life, and functional capacity (20). 

However, several participants in the present 

study suffered from food 

addiction and depres-

sion, factors that might 

interfere with successful 

weight loss maintenance 

(21). Whether partici-

pants in this interventi-

on program managed to 

change their diet varied, 

based on their intrinsic 

motivation and advice 

from clinical dietician, 

and the results show lar-

ge standard deviations. 

Establishing an optimal meal pattern may 

be important in order to reduce the craving 

for high-carbohydrate snacks throughout 

the day.

There is a general prevalence in underre-

porting energy intake by using food regis-

tration (22, 23), and both FFQ and FD have 

challenges with underreporting, giving soci-

ally acceptable answers or changing eating 

habits during documentation (24). Body size 

influences the underreporting of energy in-

take and measuring nutrient intake has been 

shown to be more difficult among younger 

women (30-50 years) and overweight men 

and women (BMI >25 kg/m2) than among 

others (12, 25). FFQ might be more accurate 

for groups than for individuals, when consi-

dering misreporting of food items or diffi-

culties in reporting correct portion size (26). 

At the same time it is a quick, easy, self-ad-

ministered and inexpensive form of diet his-

tory. Although not significant, results repor-

ted with FD were lower than results reported 

with FFQ. When reporting diet for four days 

it is easy to change eating pattern or to eat 

less than normal. Some of the participants 

also reported eating disturbances, including 

Control group
FFQ (n=8) FD (n=6)

Baseline 12 months Mean change Baseline 12 months Mean change
13.2 (5.6) 11.6 (3.7) -1.5 (4.1) 11.1 (4.8) 8.3(2.9) -2.8 (3.7)

137 (33) 124 (36) -12 (48) 124 (48) 80(28)b -45 (30)

19 (4) 19 (3) -0.6 (2) 20 (4) 17(3) -2 (4)

127 (63) 112 (39) -15 (43) 105 (49) 80(21) -25 (39)

36 (8) 35 (5) -0.5 (7) 35 (8) 38(8) 4 (6)

336 (186) 286 (108) -49 (115) 284 (172) 199(99) -86 (131)

88 (112) 61 (67) -27 (46) 77 (100) 51(69) -26 (51)

42 (10) 42 (5) 0 (6) 45 (12) 44(10) -0.7 (10)

TABLE 4 Anthropometric data, mean (SD), at baseline and after six and 12 months of the interventional program. Mean change is between baseline  
and 12 months. The rightmost column shows p-values of difference between groups, at baseline and 12 months.

Intervention group
(n = 9)

Control group
(n = 6)

p-value
between 
groups

Variable Baseline 6 months 12 months Mean 
change

Baseline 6 months 12 months Mean 
change

Baseline- 
12 months

Body weight 
(kg)

117.5 (17.9) 114.5 (19.0) 114.8 (23.1) -2.8 (7.8) 115.8 (38.8) 117.0 (36.2) 119.8 (40.9) 4.0 (4.8) 0.081

Waist circum-
ference (cm)

120.4 (15.1) 116.4 (17.1) 116.2 (17.2) -4.2 (5.8) 122.7 (15.7) 123.5 (16.0) 124.1 (16.3) 1.4 (4.2) 0.066

Body mass 
index (kg/m2)

42.6 (5.2) 41.5 (5.7) 41.6 (7.0) -1.1 (2.8) 40.9 (9.1) 41.4 (8.4) 42.2 (9.5) 1.3 (1.7) 0.091
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periods with cravings for high fat food, fol-

lowed by periods compensating with an ex-

tremely healthy eating pattern. Few of the 

participants owned a digital weight, which 

might also increase the possibility of under-

reporting. Despite the statistical limitations 

with FFQ, this is an acceptable method as 

guidance in interventions with economic 

restraints. Using FD is time consuming, 

expensive and probably also lead to under-

reporting. A 24-hour recall might be an al-

ternative, but is more vulnerable for daily 

changes. However, underreporting did not 

seem to distort the main conclusion of these 

dietary surveys since the mean changes for 

most energy nutrients, reported from both 

methods, were not significantly different.

The only significant difference found bet-

ween the intervention- and control group 

was a larger reduction in protein consump-

tion in the control group, measured with 

FD (p=0.03). However, both the control- 

and intervention group consumed protein 

according to recommended daily intake 

(between 10 and 20% of energy intake). No 

other differences in diet were found after 

the intervention period, which indicate the 

need for more focus on motivation and/or 

diet among future participants. However, 

during 12 months the intervention group 

reduced their carbohydrate consumption by 

13%, which may have led to the 15% reduc-

tion in total energy consumption detected 

with the FFQ (p < 0.099). Nutritional advice 

during the intervention focused on dietary 

patterns to promote health and well-being 

rather than recommending what to eat, or 

completely avoid. Participants were requ-

ested to reduce consumption of sugar and 

food containing added sugar. Emphasizing 

the importance of a regular meal plan might 

have reduced the amount of snacking, with 

the observed reduction in carbohydrates. 

Although not significant, the control group 

also reduced their energy intake by 12% 

(FFQ) and 25% (FD) during the project 

year, probably because of a higher focus on 

diet and exercise by participating in the pro-

ject. High self-efficacy towards eating beha-

viors has been proposed as perhaps the only 

predictor of subsequent weight loss (27). 

Cognitive behavioral treatment programs 

have been developed as a tool to encourage 

health care professionals to become more 

active in preventing and treating obesity in 

the long term (28). 

Suggested program changes
None of the participants paid for an indivi-

dual diet counselling session. Since partici-

pants needed help to decide what to change 

and how to change their diet, individual diet 

counselling focusing on very specific goals 

and self-control should be included in the 

intervention (18, 29).  

Participants in the intervention group 

were offered three training sessions a week, 

totalling 58, during the first six months of 

the lifestyle program. During the same pe-

riod, five sessions with nutrition education, 

four sessions with CBT and two practical 

cooking lessons were offered. Underesti-

mating the effect of nutritional education, 

CBT and practical cooking might have cau-

sed the observed lack of significant results 

regarding both diet and anthropometric 

measurements. A larger focus should be on 

diet (individualized nutritional counseling), 

practical cooking, and how to choose ingre-

dients in their local store. 

Limitations of the study
Even if all participants in the intervention 

group were included, the largest limitations 

of this study are the small number of partici-

pants (n= 37) and the large number of drop-

outs (n= 17 or 46%). The number of partici-

pants in this study was limited by resources 

available in the municipality of Stavanger. 

The large drop-out numbers were caused 

by injuries, illness, low motivation to filling 

out the FFQ/FD questionnaires and low ad-

herence to the program. Exclusion of this 

many participants may increase the possi-

bility that the non-significant changes in 

diet and body-weight could be influenced of 

both type I and type II-error. The small sam-

ple size is also an important reason for the 

large SD found for all variables. Although a 

few significant results were found in the in-

tervention group, this may have been caused 

by the larger sample size in the intervention 

group, compared with the control group. 

However, since no published data from such 

a Norwegian outpatient program exists, the 

trends found in the present study could be 

of great interest to improve the quality of 

future interventions for this patient group. 

Conclusions
No significant difference was found between 

the intervention- and control group regar-

ding total intake of calories. Even though the 

control group increased mean body weight 

and the intervention group decreased body 

weight, the changes were small. Future in-

terventions should therefore include more 

guidance in changing participants’ diet. It 

seems to be important to normalize eating 

patterns, emphasize exercise, to set realistic 

goals regarding both weight and physical ac-

tivity and to ensure social support through-

out the intervention period. 
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Tittel: Kostholdsendringer hos alvorlig overvektige deltakere i et 
livsstilsendringsprogram
Sammendrag

 Hensikt: Målet med studien var å undersøke kostholdsendringer hos personer med 

fedme gjennom et ett-årig livsstilsendringsprogram igangsatt av primærhelsetjenesten. 

Design: 35 inaktive, overvektige personer deltok i et randomisert, kontrollert forsøk.

Metoder: Matfrekvens (Food Frequency Questionnaire /FFQ) og kostdagbok (Food 

Dairy/FD) ble benyttet for å kartlegge kostholdet. En fire-dagers FD ble loggført ved 

oppstart, seks og 12 måneder. Ved baseline og 12 måneder ble også FFQ fylt ut. De 

første seks månedene besto av intensiv trening (tre gruppetreninger per uke, hver på 

40-60 minutter), undervisning i ernæring og helse (fem leksjoner med ernæring, to 

ganger praktisk matlaging og fire leksjoner i kognitiv terapi, alle på 120 minutter hver) 

etterfulgt av ukentlig oppfølging i seks måneder. 

Resultater: Det ble ikke funnet signifikante endringer i totalt energiinntak som følge 

av intervensjonen. Intervensjonsgruppen hadde en vektreduksjon på 2.3%, mens 

kontrollgruppen økte kroppsvekten med 3.5% (p for differansen mellom gruppene = 

0.081).

Konklusjon: Deltakerne syntes det var vanskeligere å endre kostholdet enn å starte 

opp med trening. For å endre kostvaner bør intervensjonsperioden vare i minst ett år og 

større fokus bør rettes mot ernæring, kognitiv terapi og praktisk matlaging.

Nøkkelord: Kostdagbok; matfrekvensskjema; overvekt; intervensjon; kroppsvekt.
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