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Abstract 

Aims: The aim was to analyse cost-effectiveness of an intensive weight-loss intervention for 

children compared with a low-intense intervention. 

Methods: One-hundred fifteen overweight children (mean age 12.0 ± 0.4) were randomised either 

to the camp group (CG) (N=59) or the standard group (SG) (N=56). Participants of the CG were 

offered a six-week day-camp weight-loss programme followed by a family-based supportive 

programme containing four meetings during the succeeding 46 weeks. Participants of the SG were 

offered weekly two-hour exercise session for six weeks. Changes in body mass index (BMI) and 

BMI z-score 12 months after inclusion were used to compare the effects of the two interventions. 

Incremental cost-effectiveness ratios (ICER) were estimated from the perspective of a Danish 

municipality. To achieve the required number of participants, an additional intervention was 

initiated one year later.  

Results: In comparison with the SG, the CG changed their mean BMI by -1.2 (95% CI -1.8 to -0.5). 

Compared with the SG children, the CG children changed their BMI z-score by -0.20 (95% CI -0.35 

to -0.05). The ICER per decreased BMI point in the CG compared with the SG was DDK 24,928.  

Conclusions: Compared to the SG, the CG showed favourable effects after 12 months. However, 

the CG was more costly. Results observed in the present study can be helpful in guiding decision 

makers take more informed decisions when choosing different types of interventions. 

Trial registration: 

ClinicalTrial.gov. Registration number: NCT01574352.  

URL: https://clinicaltrials.gov/ct2/show/NCT01574352?term=NCT01574352&rank=1   
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Introduction 

Childhood obesity has several negative health consequences 1-4 and tracks into adulthood 5, 6. 

Consequently, it has become a significant economic burden on the health care system 7, 8. In 

Denmark, 54% of adults 9 and approximately 17% of children are overweight or obese, and the 

condition is estimated to cost the Danish Health services DDK 1.5 billion annually 10. Recent 

reviews and meta-analyses suggested that the most effective interventions in order to reverse 

childhood obesity are multi-disciplinary, containing both physical activity, dietary, and behavioural 

components 11-13. One of the more promising approaches, taking these components into account, 

is referred to as immersive interventions. These often take place in camp surroundings and have 

proven to be short-term effective in a number of recent evaluations 14. Typically, such 

interventions reduce body mass index (BMI) between 1.2 to 3.3 units during camp sessions lasting 

three to eight weeks, and they often show larger effects when more time is spend on the camp 15-

17. However, the evaluations of camp-based interventions have been characterised by short-term 

follow up, non-randomised designs and with highly selected participants 14. Furthermore, such 

interventions have rarely been analysed in relation to cost-effectiveness. It is reasonable to 

assume that an immersive camp-based intervention can be a significant investment given that it 

requires use of sports facilities and equipment, food serving, camp staff, and overnight stay. We 

have identified only one study that reported on the cost of a camp-based intervention 18, and it 

did not consider cost-effectiveness. However, information about the cost-effectiveness of an 

intervention is particularly relevant for decisions about whether or not a programme should be 

implemented within the constraint of scarce resources. 

The municipality of Odense, Denmark (approximately 250k inhabitants) has since 2005 provided 

an immersive camp-based weight-loss programme for children at a remote located island with a 

subsequent 46-week supportive family-based programme. In 2011, a feasibility project was 

conducted to assess the opportunities for providing the programme as a day-camp. Besides the 

location and no overnight stays, the content of the day-camp was similar to the original camp 

content. In 2012 and 2013, the Odense Overweight Intervention Study (OOIS) was conducted to 

compare the effects of the day-camp with a low-intense standard intervention in a randomised 
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controlled trial (RCT) design. The predetermined health related effects have recently been 

published 19. The trial demonstrated a significant reduction in BMI (1.2 kg/m2) and BMI z-score 

(0.20) after one year for children participating in the day-camp compared to those who received a 

standard intervention 19. 

Whether the results are worth the investment from a municipal perspective is still uncertain and 

requires scrutiny of the costs and whether it could be cost-effective. The aim of this study was to 

conduct a 12-month cost-effectiveness analysis of the immersive day-camp programme for 

overweight children with subsequent family-based support compared with a low-intense standard 

intervention.  

Methods 

The OOIS study design 

We conducted a RCT based economic evaluation of the OOIS from a Danish municipal perspective. 

This perspective was chosen because municipalities have the responsibility of primary prevention 

in Denmark and, consequently, are the initiators and funders of such programmes. Gender-

stratified concealed block randomization with a ratio of 1:1 was applied to ensure gender balance 

between the two study groups. The randomisation was performed prior to baseline 

measurements due to school and parent planning. The study protocol has been published 20, and 

the study was approved by The Regional Scientific Ethical Committee for Southern Denmark 

(Approval number: S-20120015), registered with the Danish Data Protection Agency and at 

ClinicalTrial.gov (Registration number: NCT01574352). To achieve the required number of 

participants, the intervention was opened for enrolment the consecutive year as well.  

Participants 

Almost all fifth-grade children (91.3%) from 2012 and 2013 in the municipality of Odense 

participated in an annual mandatory health examination by the school nurses. If a child exceeded 

the age and sex-specific BMI cut-off limits for overweight (corresponding to BMI>25 for adults), as 

described by Cole et al. 21, he/she was invited to participate in the OOIS. All overweight children 

and parents (or legal guardians) were invited to an informative meeting, and were enrolled after 
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signing a consent form. Inclusion and exclusion criteria for participants are fully described in the 

study protocol 20. Predefined decision rules specify that accepted adherence to the interventions 

requires an attendance of 85% of the time for the day-camp group and four out of six activity 

sessions for the standard group 20.  

Interventions 

Camp Group (CG) 

A full description of the intervention programmes is provided in the study protocol 20. Briefly, the 

day-camp took place from mid-May to end-June in 2012 and in 2013. Children arrived at the day-

camp, centrally placed in Odense, every day for six weeks at 7.00 a.m. and left to stay overnight at 

home at 8.30 p.m. and were withdrawn from regular school during the day-camp. On a daily basis, 

children were engaged in a minimum of three hours of structured motivation-enhancing physical 

activity, one hour of health education, and one hour of school homework. Healthy meals were 

provided 22 and supervised by the camp instructors, although no diet restrictions was enforced. Of 

the six instructors employed at the camp, two received the children in the morning, four was 

present during the day, and three were present after dinner at night. After the day-camp, a 46-

weeks supportive family-based programme was implemented. The objective of the family support 

was to help the families to sustain the healthy lifestyles changes initiated during the day-camp. 

This included four group meetings with trained school nurses and camp instructors for 

participating children and at least one of their parents for eight to ten families at a time, and a 

one-day sports and activity programme for all children. 

Standard Group (SG) 

The standard intervention consisted of six weekly exercise sessions (two hours duration) for the 

children, as well as a single health and lifestyle educational session for the parents which were 

provided by a dietician and physical activity specialist. The standard intervention was delivered at 

the same time as the day-camp intervention and ended after the six-week period. 

Measurements and outcomes 

 A wide range of physical and body composition measurements were obtained at each data 

collection, although only a few of these measures were used in this study (more details appear in 
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the study protocol 20). The test personnel were blinded for allocation group at all measurements. 

Measurements were obtained when the participants attended the measurement facilities at the 

University of Southern Denmark and Odense University Hospital, both in the city of Odense, 

Denmark. Data were collected during three separate occasions: at baseline, at six weeks 

(immediately after completion of the six-week programme), and after completion of the family-

based programme (52 weeks). In the present study, results from the baseline and one-year follow-

up measurements 19 were applied in the cost-effectiveness analysis. In this context the post-camp 

measurements were found less relevant to include.  

Anthropometric measurements 

Body weight was measured in underwear using a Soehnle Professional Medical electronic scale 

(Murrhardt, Germany). Body height was assessed without footwear on a wall mounted 

stadiometer. Waist circumference was assessed between the lower costal margin and the iliac 

crest to the nearest 0.5 cm, at the end of a gentle expiration. Pubertal development was assessed 

according to Tanner by self evaluation and divided in five categories 23. BMI was calculated as body 

weight divided by the square of the body height (kg/m2). BMI z-scores was calculated based on 

norm data from the International Obesity Task Force 21.  

Socio-demographics  

Parental socio-economic status, derived from self-reported questionnaires, was classified based on 

the mother’s highest education level and categorised into short, medium, or long according to the 

International Standard Classification of Occupations from 2008 24. Ethnicity was dichotomised into 

Danish/Non-Danish origin.  

Costs  

Operating expenses of the day-camp and the standard intervention were collected through 

inspection of accounts from Odense Municipality. Cost of staff salaries were estimated based on 

actual working hours and the hourly salary at 2012-price levels in Danish crowns (DKK) as reported 

by the Municipality of Odense and validated with existing collective agreements. The municipality 

also reported additional costs related to the interventions, e.g. administrative bonuses for school 

nurses and payments to dieticians for their participation in the project.   



7 
 

Costs were reported for the actual number of participating children in the two interventions (i.e. 

55 children in the CG and 51 children in the SG) during the programme as the interventions had 

spare capacity due to difficulties in recruiting sufficient participants. Therefore, a complementary 

cost analysis was performed assuming full participation during the two years (i.e. 80 children 

enrolled in each programme). This was considered a reasonable assumption if the programme 

should be implemented into an ordinary municipal setting without being evaluated in a scientific 

research programme. As the number of participating children only influenced some of the cost 

(e.g. food expenses), while others were fixed (e.g. costs for facilities), costs dependent on the 

number of participants from the actual day-camp was multiplied by the respective factors needed 

to reach 80 children in each intervention group (e.g. 80/55 = 1.45 for the CG). 

Cost-effectiveness 

The cost-effectiveness was estimated within a one-year time perspective both regarding the effect 

and intervention costs. The Incremental cost-effectiveness ratio (ICER) was defined as: 

𝐼𝐶𝐸𝑅 =
𝐶1−𝐶0

𝐸1−𝐸0
, 

where the difference between C1 and C0 indicate the average incremental cost and the difference 

between E1 and E0 indicate the incremental effect of the CG in comparison with the SG 25. Changes 

in BMI and BMI z-score were used as effects.  

Statistical analyses 

Normal distribution of baseline variables were assessed by Shapiro-Wilk tests. Unpaired t-tests for 

normal distributed data, Wilcoxon rank-sum tests for non-normal distributed data, and chi-

squared tests for categorical data were applied to detect between-group differences at baseline. 

Measures of difference in change between groups were analysed using linear mixed effects 

models for repeated measures with the interaction between time and intervention group as the 

primary effect measure including all three measurements from the effect paper19. The first 

(baseline) and last measurements from these analyses were applied in the cost-effectiveness 

analyses in the present study.  Incremental cost-effectiveness ratios were calculated as described 

above. As costs were determined as a deterministic cost, analysis of statistical uncertainty was not 
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possible. Significance level was set at P<0.05. Analyses were performed using Microsoft Excel 2010 

(version 14) and Stata version 12.1 SE (StataCorp LP, College Station, TX, USA). 

Results 

Characteristics of the two groups of participants are presented in Table 1, and the flow of 

participants in Figure 1. One-hundred-and-fifteen children were randomised (65 in 2012 and 50 in 

2013) and baseline measurements were obtained from 106 participants (55 from the CG). Nine 

children withdraw from the study before baseline measurements. No baseline differences could 

be observed between the two groups with the exception of waist circumference. Most children 

(50/55) who started attending the day-camp programme also completed it according to the 

predetermined attendance rate (≥85% of the total time). Twenty-five children (48.1%) fulfilled the 

predefined attendance rate during the subsequent family-based intervention period (≥4 of 6 

sessions, including the activity day and the initial counselling session). In the SG, 36 of 56 (64%) 

participants completed according to the predetermined attendance rate (minimum 4/6 sessions). 

After 52 weeks, 48 children from the CG (19% loss to follow-up) and 38 children from the SG (32% 

loss to follow-up) participated in the follow-up measurements.  

Effects  

The difference in mean change between the two groups after 52 weeks was 1.2 (95% CI -1.8 to -

0.5) BMI unit points. After 52 weeks, the SG children had maintained their BMI level (mean BMI 

change: 0.1 (95% CI -0.4 to 0.6)), while the CG children had changed their BMI by -1.1 (95% CI -1.5 

to -0.6) (Table 2). The difference in change of BMI z-score was -0.20 (95% CI -0.35 to -0.05) (Table 

2) indicating significant weight reduction in the CG. Despite this difference, children from both 

intervention groups had significantly decreased their BMI z-score after 52 weeks (Table 2).  
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SG = Standard Group. CG = Camp Group. 

 

 

 

 

 

 

 

 

 

 

Enrolment Assessed for eligibility (N = 3750) 

Excluded (N = 3635) 

    Not meeting inclusion criteria (N = 3117) 

    Chose existing island camp (N = 80) 

    Refused to participate (N = 438) 

 

Randomised (N = 115) 

Withdrawn (N = 9) 

  4 from CG 

  5 from SG 

 

Initiated the camp 

intervention (N = 55) 

 

Lost to follow-up (N = 7) 

    1 Gave up 

    1 Injured   

    2 Expelled   

    3 Not specified    

    

Available for analyses 

(N = 48) 

  

Initiated the standard 

intervention (N = 51) 

 

Lost to follow-up (N = 13) 

   1 Illness  

   1 Participation in other sports 

   2 Dissatisfied with allocation 

   9 Not specified  

    

    

Available for analyses 

(N = 38)  

  

Follow Up 

Baseline 

Figure 1 Flow of participants in the trial 
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Table 1 Baseline characteristics. 

 Total  Day-Camp 
Intervention 

Group  

Standard 
Intervention 

Group  

P-value 

Total N (male %) 106 (44.3) 55 (47.3) 51 (41.2) 0.53 

Age, mean years (SD) 12.0 (0.4) 12.0 (0.4) 12.0 (0.4) 0.30 

Ethnic Danish (%) 66.0‡ 70.6 61.8 0.34 

Socio-economic status 
(based on education 
length) ♂ / ♀  (N)† 

    

      Short  11 / 14 7 / 8 4 / 6  

      Medium 18 / 21 11 / 13 7 / 8  

      Long 12 / 23 6 / 7 6 / 16 0.08 

Pubertal stage ♂ / ♀ (N)     

      1  4 / 0 3 / 0 1 / 0  

      2 24 / 4 13 / 2 11 / 2  

      3 17 / 37 9 / 18 8 / 19  

      4 2 / 15 1 / 9 1 / 6  

      5 0 / 3 0 / 0 0 / 3 0.34 

Body height, mean cm (SD) 156.0 (6.1) 156.4 (6.6) 155.5 (5.7) 0.46 

Body weight, median kg 
(IQR) 

60.1 (53.9 – 65.5) 61.3 (55.4 – 66.2) 59.2 (52.4 – 62.9) 0.12 

Waist circumference, mean 
cm (IQR) 

83.0 (78.5 – 88.0) 84.5 (80.5 – 89.0) 81.5 (77.0 – 85.0) 0.02 

BMI, median kg/m2 (IQR)  24.3 (22.6 – 26.9) 24.8 (22.8 – 27.1) 23.9 (22.5 – 26.9) 0.22 

BMI z-score, mean (SD)  1.94 (0.49) 1.99 (0.46) 1.87 (0.51) 0.21 

Means with standard deviations (SD) for normal distributed data and medians with inter quartile ranges (IQR) for non-normal 
distributed data are presented for each intervention arm and for the total sample. † = Only 99 parents completed the questions 
regarding educational level.  

Table 2 BMI and BMI z-score at baseline and difference in group changes after 52 weeks using two-sided linear mixed effects 
models for repeated measures. 

 Mean (SD) Within group change at 52 
weeks 

Difference in change at 52 
weeks 

 Baseline  
SG, N=51 
CG, N=55 

52 weeks  
SG, N=38 
CG, N=48 

Mean 
(95 % CI) 

Mean 
(95 % CI) 

P-value 

BMI (kg/m2)      

    SG  24.5 (2.9) 24.8 (3.7) 0.1 (-0.4 to 0.6) -1.2 (-1.8 to -0.5) 0.001 

    CG 25.2 (2.8) 23.8 (3.1) -1.1 (-1.5 to -0.6)* 

BMI z-score      
    SG  1.87 (0.51) 1.73 (0.66) -0.19 (-0.30 to -0.08)* -0.20 (-0.35 to -

0.05) 
0.008 

    CG 1.99 (0.46) 1.53 (0.63) -0.39 (-0.49 to -0.29)* 

SD = Standard Deviation. CI = Confidence interval. CG = Day-Camp Intervention Group. SG = Standard Intervention Group. * = 
significant changes within group change. The results are extracted from the earlier published main effects analyses 19.  

Costs 

The running cost of the day-camp intervention for two years with 55 participants was DDK 

1,692,548 (Table 3). The cost of the standard intervention with 51 participants was DDK 43,852 

(Table 3). The average incremental cost per child was DDK 29,914. With the assumption of full 
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participation in the two programmes, the costs were DDK 1,771,245 and DDK 46,070, respectively. 

The incremental cost per child with full participation was DDK 21,565. 
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Table 3 Cost for the camp during two years and, alternatively, for the day-camp assuming full participation (40 children per year per 
intervention group). 

Day-camp Intervention Group     

6 weeks day-camp    Actual participation 
(55 children) 

Full participation 
(80 children) 

Staff Hours Hourly wage Costs  Total  Costs  Total  

Instructors 4576.6 DDK 105 DDK 480,000  DDK 480,000  

Project manager 869.5 DDK 200 DDK 173,900  DDK 173,900  

Kitchen staff 2400 DDK 143 DDK 343,882  DDK 343,882  

Dieticians 40 DDK 150 DDK 26,000  DDK 26,000  

    DDK 1,023,782  DDK 1,023,782 

Operating expenses       

Rental of facilities   DDK 179,000  DDK 179,000  

Cleaning   DDK 53,000  DDK 53,000  

Food*   DDK 164,749  DDK 239,635  

Kitchen equipment   DDK 4,515  DDK 4,515  

Equipment and expenses for activities   DDK 8,983  DDK 8,983  

Education for instructors   DDK 124,732  DDK 124,732  

Mails and postage*   DDK 5,705  DDK 8,297  

    DDK 540,684  DDK 618,162 

Family-based intervention        

Staff       

Nurses 192 DDK 300 DDK 57,600  DDK 57,600  

Instructors 248 DDK 200 DDK 49,600  DDK 49,600  

Dieticians 48 DDK 150 DDK 7,200  DDK 7,200  

    DDK 114,400  DDK 114,400 

Other expenses       

Education material    DDK 11,000  DDK 11,000  

Catering*   DDK 2,682  DDK 3,901  

    DDK 13,682  DDK 14,901 

Total CG  expenses    DDK 1,692,548  DDK 1,771,245 

       

Standard Intervention Group       

6 weeks standard intervention    Actual participation 
(51 children) 

Full participation 
(80 children) 

Staff Hours Hourly wage Costs Total Costs Total 

Instructors 72 DDK 200 DDK 14,400   DDK 14,400  

Dieticians 15 DDK 150 DDK 2,250   DDK 2,250  

Project manager 70.5 DDK 200 DDK 14,100  DDK 14,100  

     DDK 30,750  DDK 30,750 

Other expenses       

Mail and postage*   DDK 1,902   DDK 2,983  

Rental of facilities   DDK 7,200   DDK 7,200  

Equipment   DDK 2,000   DDK 2,000  

Food for health class*   DDK 2,000   DDK 3,137  

     DDK 13,102  DDK 15,320 

Total SG  expenses     DDK 43,852  DDK 46,070 

All prices are in 2012 prices, Danish crowns (DDK). * = Costs dependent on number of participating children. Other costs are fixed 
up to 40 children participating children per year. CG = Day-Camp Intervention Group. SG = Standard Intervention Group. 
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Cost-effectiveness  

The ICERs per point decrease in BMI were DDK 24,928 and DDK 17,971 with assumption of actual 

and full participation, respectively (Table 4). The corresponding ICERs per unit decrease in BMI z-

score were DDK 149,569 and DDK 107,823 for actual and full participation, respectively (Table 4). 

Table 4 Costs and cost-effectiveness per child in relation to difference in BMI, and BMI z-score for the day-camp during, and 
alternatively, for the day-camp assuming full participation (40 children per year per intervention group).  

 Costs for actual participation   Costs for full participation 
(hypothetical) 

 CG SG Difference CG SG Difference 

N 55 51  80 80  

Total cost (DDK)  1,692,548  43,852  1,648,696  1,771,245  46,070  1,725,175 

Cost per child (DDK)  30,774  860  29,914  22,141  576  21,565 

ICER per point decrease 
in BMI  

  24,928   17,971 

ICER per unit decrease 
in BMI z-score 

  149,569   107,823 

All prices are in 2012 prices, Danish crowns (DDK). CG = Day-Camp Intervention Group. SG = Standard Intervention Group. ICER = 
Incremental Cost Effectiveness Ratio.  

Discussion 

The CG participants achieved a significant reduction in BMI and BMI z-score when compared to 

the SG participants. At the same time the day-camp programme was significantly more expensive 

than the standard programme. For each reduced BMI point on the individual level, the 

incremental cost for the CG would be DDK 24,928 compared to the SG. The equivalent for BMI z-

score would be DDK 149,669. Assuming full participation in both intervention groups, the ICER 

would be reduced by approximately 25%.  

The results in the light of other research  

To our knowledge, this is one of the first studies that have assessed the cost-effectiveness of a 

camp-based intervention programme. One previous study by Gately et al. has reported the costs 

of a camp-based intervention programme but did not consider cost-effectiveness 16. Taking the 

reported effects into account the Gately camp was slightly more costly per reduced BMI unit than 

the present day-camp. However, actual costs for the Gately camp might have been even lower as 

it was intended to make a profit and the costs reported were the fees for participating. 

Furthermore, direct comparison is difficult as Gately et al. did not report the long term effects and 

had no randomisation of participants.  
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Previous reviews have shown that few studies focus on cost-effectiveness of weight-loss 

programmes for children 26. However, increasing awareness of the importance of adding a cost 

perspective to the traditional effectiveness studies has recently resulted in an increasing number 

of cost-effectiveness publications 18, 27-30. In the LEAP2 trial, Wake et al. evaluated a surveillance 

and advisory programme conducted by general practitioners and found no significant effects of 

the intervention on either BMI, physical activity, nor nutrition30.  Targeting overweight/obese 

families, Epstein et al. stated that a family-based treatment were more cost-effective compared to 

separated child and parent treatment as cost were comparable, but the effects differed27. 

Hollinghurst et al. found that a diet restricting instrument (Mandometer) was less cost-effective 

compared to standard clinical and hospital approaches18. A German school-based intervention 

study by Kesztyüs et al. was cost-effective compared to control schools following normal 

curriculum28. In an Australian trial, the BAEW program, Moodie et al. examined the cost-

effectiveness of a successful community-based intervention29. The cost per prevented BMI point 

was estimated to be AUD 576 corresponding to AUD 29,798 per saved Disability adjusted life 

year29. Overall, only a few studies of variable approaches have evaluated the cost-effectiveness of 

weight-loss interventions in children, but the majority of these have been shown to be more or 

less cost-effective.  

There is reason to assume that most of the children from the SG who reduced their BMI, to some 

extent would succeed without much (or any) intervention as the SG programme was very sparse. 

Similarly, the higher effect sizes in the CG could indicate that some children only would improve as 

a consequence of participating in this intervention group. Thus, the more expensive, but also more 

effective, day-camp intervention programme could be justified for overweight children not 

responding to low-intense standard interventions.  

The cost of the present day-camp intervention could be reduced slightly without jeopardising the 

effects, e.g. with regards to project management and kitchen staff. Furthermore, shortening the 

camp duration one or two weeks and adding resources to the family-based intervention by 

including favourable programme elements, e.g. cognitive behavioural therapy 14, 31, could 

potentially improve the sustainability of the effects. As this is among the first cost-effectiveness 

studies of an intervention for overweight children, the results may offer important methodological 
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insights that are relevant for the design of future studies and for aid the establishment of a 

collective trial evidence base to model health consequences in a Danish context. 

Limitations and strengths  

Some important limitations may reduce generalisability.  

It would be theoretically possible to model the development of health status including future 

morbidity and mortality for the participating children as e.g. done by Moodie et al.29, thus, being 

able to carefully estimate the health-related consequences of participating in the OOIS. However, 

assuming that the observed effect last into adulthood without applying some form of follow-up 

programme appears to be highly uncertain given that the intervention is provided relatively early 

in the participants’ life 29, 32. Therefore, assessing the long-term health consequences of 

interventions for children aged 12-13 years old seem difficult and challenging based on this study.  

Another concern for the interpretation of the cost-effectiveness analysis is the lack of a do-

nothing/placebo control group, as participants from both intervention groups initially have 

accepted to participate in a weight loss programme. If children from the CG were compared to 

their overweight peers who declined to participate, a larger effect size would likely have been 

observed. As remarked earlier, weight gain and increased BMI could be expected to change over 

time in the overweight peers32. To illustrate how much this would influence the cost-effectiveness 

over one-year, we performed a post-hoc analysis assuming that children from the SG would gain 

weight as expected by the age- and sex-specific BMI curves from the International Obesity Task 

Force21. The simulated data revealed that for each additional decreased BMI unit, the incremental 

cost for the CG would be reduced from DDK 24,928 to DDK 6,232 per child. Although this estimate 

is speculative, it emphasises how much impact the weight loss achieved by the SG participants has 

on the ICER and, furthermore, it suggests that the cost-effectiveness reported in this study is 

relatively conservative.  

When assuming full participation each year, the costs per participant in both interventions would 

be reduced, and the ICER would be reduced also (from DDK 24,928 to DDK 17.971 per BMI unit). It 

would be fair to assume that the day-camp could be fully occupied in a Danish city down to half 

the size of Odense, as 40 overweight children still participated in the existing camp each year 



16 
 

simultaneously with the OOIS. Undesirable allocation was the primary reason for rejecting 

participation among children and parents in the present study. Consequently, the sampling of 

participants maybe biased as participating children and families would be more determined to 

engage in and complete a weight-loss programme, than what would be expected from the 

background population.  

Strengths of the study included the randomised study design and the novel cost-effectiveness 

evaluation of an immersive weight-loss intervention programme. The municipal perspective makes 

the programme relevant for municipal decision makers. Furthermore, with no overnight stay 

required for participants, the intervention can take place in numerous settings and would be 

relative easily implemented.  

Conclusion 

The present study is among the first to evaluate the cost-effectiveness of an immersive camp-

based weight-loss programme and to evaluate the cost-effectiveness of weight-loss programmes 

for children in general. The study showed that a day-camp intervention programme with a 

subsequent family-based focus was more effective but also more expensive than a low-intense 

standard intervention. Camp-based programmes may be relevant options for municipalities with 

responsibility for prevention or treatment of overweight or obesity in children. Future camp-based 

programmes should focus on reducing expenses without jeopardising the promising health effects.   
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