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Abstract
Background: The energy imbalance gap (EIG) represents the average daily difference between energy
intake and energy expenditure. The maintenance energy gap (MEG) captures the increased energy intake
needed to maintain a higher average bodyweight compared with an initial distribution of bodyweight.
This study quanti�ed the dynamics of the EIG and MEG over time and across different
genders/regions/BMI groups for Belgian adults.

Methods: A validated system dynamics model was adapted to estimate the trends/dynamics of the EIG
among different subpopulations over two decades in Belgium. The model was calibrated using data from
the six Belgium national Health Interview Surveys (1997,2001,2004,2008,2013,2018).

Results: EIG was negative for all BMI groups among Belgian females in 2018, implying the start of a
decrease in prevalence of overweight/obesity in this subpopulation. However, this was not the case
among Belgian males. Flemish and Walloon males had positive EIGs across BMI groups in 2018,
however, Brussels’ males showed negative EIGs across BMI groups. Flemish and Brussels’ females
showed negative EIGs across all BMI groups in 2018, while Walloon females showed positive EIGs across
almost all BMI groups. According to the MEG, Belgian men consumed (and expended) on average 59
kcal/day more in 2018 than in 1997 to maintain their heavier body weight. The MEG for Belgian women
was 46kcal/day in 2018, triple the MEG in 2004.

Conclusions: The detailed heterogeneous trends of the EIG explain the obesity patterns for different
subpopulations in Belgium and could be used to model the differential effects of speci�c nutrition
policies targeting energy intake.

Background
The global prevalence of obesity has increased considerably over the past 40 years, from 3–11% among
men and from 6–15% among women since 1975 (1). Most European countries are currently in stage 3 of
the so called ‘obesity transition’, whereby the prevalence of overweight and obesity among those with
lower socioeconomic status surpasses that of those with higher socioeconomic status, and plateaus in
prevalence can be observed in women with high socioeconomic status and in children for some countries
(2). The latest Health Interview Survey (HIS) in Belgium in 2018 showed that almost half (49.3%) of the
Belgian adult population was overweight while 15.9% suffered from obesity (3). The prevalence of both
overweight and obesity signi�cantly increased since the �rst HIS in 1997 (41.3% and 10.8%, respectively).
As in other European countries, both overweight and obesity are associated with education level: lower
educated people have a higher risk of overweight and obesity (2). In Belgium, among the lowest educated
population group, almost two out of three (61.8%) adults are overweight and about a quarter (21.8%)
suffers from obesity (4).

Generally, in Belgium, there has never been a comprehensive strategy in place to combat and prevent
overweight and obesity and their related inequalities. The World Health Organization (WHO) recommends
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governments to implement comprehensive population-wide policies (e.g., restricting marketing for
unhealthy foods to children, introducing taxes on unhealthy foods, policies on healthy foods in schools)
to tackle overweight and obesity (5). During the period 2005-2010 there was a national nutrition and
health plan for Belgium, which mainly focused on improving breastfeeding rates, improving micronutrient
status of different population groups and stimulating voluntary actions by the food industry to reduce
population salt intakes (6).

Based on the Belgian Food Consumption Survey 2014, the usual proportion of daily energy intake from
ultra-processed food and drink products in Belgium was 33.3% for children, 29.2% for adolescents and
29.6% for adults. There were no signi�cant changes in relation to this indicator compared to the previous,
similar representative survey in 2004 (7). While a second nutrition and health plan has not been
introduced since 2010, some isolated voluntary actions have since been introduced by the Minister of
Health, such as the Convenant Balanced Diet (8) in 2012 and the voluntary Nutri-Score front-of-pack label
(9) in 2019. Within the Convenant, the food industry committed to reduce population energy intake by 5%
through reducing sugar and saturated fat in their products, between 2012 and 2017 (8).

Obesity is the result of the imbalance between energy intake and energy expenditure, quanti�ed by
measures such as the energy imbalance gap (EIG) and the maintenance energy gap (MEG). The EIG
represents the average daily difference between energy intake and expenditure and is the driver behind
changes in body mass (10). The MEG captures the increased energy intake needed to maintain higher
average bodyweight compared with an initial (e.g., the late 1990s) distribution of bodyweight (10).
Understanding the dynamics of EIG and MEG can help explain the magnitude of changes required in
energy intake and physical activity to reverse the obesity epidemic, estimate the effect of public health
interventions, provide concrete intervention targets, and estimate the contribution of different drivers of
obesity (10, 11, 12, 13, 14). Except a limited number of studies (10, 11, 15), most of the estimates of the
EIG and MEG in the literature are based on simple models aggregated over a long period of time for the
entire population (13, 14, 16).

In this study, we adapted a novel method developed in system dynamics (17), previously applied in the
United States (10), New Zealand (11), and Japan (15), to estimate and understand the dynamics and
trends in the energy imbalance gaps (EIG) and energy maintenance gaps (MEG) among different Belgian
adult subpopulations and regions over the past two decades.

Methods
We used a novel method developed in system dynamics (17) to connect the micro-level dynamics of BMI
of individuals to the macro-level dynamics of the distribution of BMI in the population. Since, based on
the Belgian Health Interview Surveys (4), overweight and obesity trends were different for male and
female adults (aged 20 to 74 years old) and across the major regions, we divided the Belgium population,
�rst, into two subpopulations based on their gender (male and female) and then into six subpopulations
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based on their major region (Flanders, Wallonia, Brussels) and gender. We estimated the trends of EIG
and MEG for each subpopulation.

For each subpopulation, we �rst divided the range of possible values of BMI into 14 different partitions or
classes (e.g., (15,18], (18,20], (20,23], …., [65,68]), each of which represented a distinct stock. Each stock
contained the part of the population whose BMI fell within the BMI interval associated with that stock.

We assigned a hypothetical representative individual to each stock, where the BMI of the representative
individual was the average of the BMI interval associated with that stock.

We modeled the dynamics of body weight gain and loss of each representative individual using the Hall
et al. model (12) of adult metabolism and body weight dynamics. Weight gain/loss of representative
individuals was modeled as the result of imbalance between their energy intake and energy expenditure,
represented by their EIG.

As the representative individual associated with each BMI class (stock) gained/lost weight, he/she
pushed the population of that stock into the neighboring BMI classes, thus, causing a shift in the
distribution of BMI over time. The rate of change of the BMI of representative individuals provided the
speed by which population BMI distribution shifted to the right or left.

For each subpopulation j, the EIG of the representative individual associated with each BMI class k (k=1,
…, 14) at any time t (t=1997, …, 2018) was modeled as a function of their equilibrium energy expenditure
(EEjk) and energy gap multiplier (μjkt), as shown in Equation (1). The equilibrium energy expenditure of
each representative individual associated with BMI class k shows the energy required for normal activity
and maintenance of the body weight.

 

EIGjkt = EIjkt − EEjk = μjkt ∗ EE
jk

(1)

We then calculated the energy intake of the representative individual of BMI class k (EIjkt) by adding the
energy imbalance gap EIGjkt to the equilibrium energy expenditure EEjk. We modeled the energy
imbalance gap μjkt as a function of time, BMI class, and interaction of them as shown in Equation (2).
We speci�ed general models to allow for �exible and non-linear relationships between time and BMI in
the model.
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μjkt = BMIEffectjk + TimeEffectj + InteractionofTimeandBMIEffectjk

BMIEffectjk = β1j+β2jBMIjk + β3j(BMIjk)β4j

TimeEffectj = β5jTime + β6j(Time)2 + β7j(Time)3

InteractionEffectjk = β8jBMIjkTime

(2)

To make sure the system dynamics model was demographically representative for the Belgium adult
population, we also modeled the death rate and the rate of transition from childhood (19-year-old
individuals) into adulthood for each BMI class. To take into account the differential mortality attributable
to very low or high BMI, we used the mortality adjustment curves developed by Gray (18).

Calibration
We used the cross-sectional data from the six Belgian Health Interview Surveys from 1997, 2001, 2004,
2008, 2013 and 2018 to obtain population level distribution of BMI for age 20 to 74 years for different
subpopulations in this study. The �rst edition of the HIS was conducted in 1997 for the general
population. Since then it has been repeated periodically over time up to its 6th edition in 2018. One of the
main objectives of the HIS is to measure the health status of the population in Belgium, accounting also
for the three regional sub-populations (in Flanders, Wallonia and Brussels-Capital). Based on sample size
calculations, the total number of successful participants for the basic sample is generally set to 10,000
(3500 for Flanders, 3500 for Wallonia, 300 for East Belgium and 3000 for Brussels). To select the sample,
a strati�ed clustered multi-stage design was used. More details on the design and sampling of the survey
can be found elsewhere (19). Data collection in the HIS takes place using two standardized
questionnaires: 1) a questionnaire administered in a face-to-face interview setting, and 2) a paper
questionnaire handed out to participants for self-completion. Height and weight of participants is self-
reported and collected through the face-to-face questionnaire. Data of transition rates from adolescence
(19 years old) to adulthood (age 20 to 74) were also obtained from the HIS. The data for all-cause
mortality was obtained from the Belgian Mortality Monitoring (Be-Momo) project (20).

For each subpopulation, we initialized the model using the BMI distribution data obtained from the �rst
HIS (i.e., 1997). The model was then simulated through 2018. We used the maximum likelihood method
to estimate the beta parameters of EIG (and consequently estimate the EIG) so that the distribution of
BMI generated by the model was as close as possible to the distribution of BMI obtained from the HIS in
all years for which data was available (i.e., 1997, 2001, 2004, 2008, 2013, 2018). The overall log-
likelihood function summed up the logarithm of likelihood values across survey years.

We used a non-linear optimization method to �nd the beta parameters of EIG so that the overall log-
likelihood function was maximized. The estimated beta parameters are reported in Table 1. We also
calculated the MEG for each subpopulation to represent the increase in energy intake needed to maintain
the higher average body weight comparted to the one in 1997.
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To validate our results, we used the one-sample Kolmogorov–Smirnov Goodness of Fit test to examine
whether the BMI distribution simulated by the system dynamics model was different from the BMI
distribution observed in the surveys. Table 2 shows the Kolmogorov–Smirnov test results. We conducted
the data processing by Stata version 14 (StataCorp, College Station, TX, USA) and all simulations and
optimizations by Vensim™ (Ventana Systems, Inc., Harvard, MA, USA).

Results
Positive values for the EIG indicate gaining weight on average, the negative values indicate losing weight,
and zero values re�ect no change in BMI. In the heat maps shown in Figures 1 and 2, the green colour
shows relatively small values for the estimated EIG, the yellow colour shows intermediate values, and the
red colour shows large values. Figure 1 shows the overall estimated EIG for different subpopulations in
Belgium. Figure 2 shows the overall estimated EIG for underweight, normal weight, overweight, obese, and
severely obese BMI population groups for all subpopulations. For example, Figure 1 shows that on
average Belgian males in 1997 consumed about 13 kcal/day more than their equilibrium energy
expenditure while Belgian females consumed about 19 kcal/day more than their equilibrium energy
expenditure. Figure 2 shows that on average males with severe obesity in Belgium in 1997 consumed
about 22 kcal/day more than their equilibrium energy expenditure, while for females this �gure was 36
kcal/day.

EIG for the Belgian Men and Women across BMI groups
As shown in Figure 1, the overall EIG for Belgian men showed a slight drop until 2008 and then thereafter
steadily increased up to 2018 (last health survey conducted). For Belgian women, the overall EIG
decreased until 2004 and then increased with a peak around 2013 and negative values in 2018. As Figure
2 shows, all BMI groups among Belgian men showed a drop in their EIG over time until 2004 or 2008, with
an increase afterwards. All the BMI groups showed positive values for their EIG in 2018.

Moreover, obese and severely obese men showed a larger value for their EIG compared to normal weight
and overweight men. Underweight men also showed a slightly larger EIG compared to normal weight
men. Among Belgian women, EIG decreased over time across all weight groups until 2004 and then
increased with a peak around 2013.

All the BMI groups among women showed negative EIGs in 2018. The magnitude of EIG was larger for
heavier BMI groups across all survey years except 2018.

EIG for the Flemish Subpopulation across BMI groups
Among Flemish men, the overall EIG increased slightly over time with a peak around 2001 and then
decreased until 2008 with a rapid increase afterwards (Figure 1). The overall EIG for Flemish men was
positive in 2018. For Flemish women, the overall EIG decreased signi�cantly over time until around 2004
and then increased afterwards with a peak in 2013 (Figure 1). The overall EIG showed negative values in
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the 2018 for Flemish women. As Figure 2 shows, the EIG for Flemish men increased over time for all
weight groups until 2001, followed by a drop afterwards until 2008 and then increased for all weight
groups until 2018. Severely obese Flemish men showed higher values for their EIG in year 2004 afterward
compared to the rest of the BMI groups, while this was not the case for obese Flemish men. Among
Flemish women, all the BMI groups showed negative values for their EIGs in 2018.

EIG for the Brussels Subpopulation across BMI groups
As Figure 1 shows, the overall EIG for Brussels men decreased over time until 2004 and then increased
afterwards with a peak in 2013. The overall EIG was negative in 2018 for Brussels men. For Brussel's
women, the overall EIG decreased until 2004 and then increased afterwards with a peak in 2013. The
overall EIG showed negative values in 2018 for Brussels women. As Figure 2 shows, among Brussels men
the EIG decreased over time for all BMI classes (except sever obese) until 2004 and then increased with a
peak in 2013. The EIG for severely obese Brussels men decreased continuously over time from 1997 to
2018. All weight groups (except underweight population) showed negative values for EIG around 2018.
For severely obese men the EIG decreased continuously over time with negative values in 2018. At 2018
all the BMI groups showed negative EIG except underweight men.

For Brussels women across all BMI groups the EIG decreased until 2004 and then increased afterwards
with a peak in 2013. All the BMI groups showed negative EIG in 2018.

EIG for the Walloon Subpopulation across BMI groups
The overall EIG for Walloon men decreased until 2004 and then steadily increased with a peak in 2013
(Figure 1). For Walloon women, the overall EIG decreased over time until 2011 and then increased
afterwards. The overall EIG was positive in 2018 for both Walloon men and women. The EIG for
underweight and normal weight Walloon men was larger than the EIG for overweight and obese men
across all years. For Walloon women, the EIG of heavier BMI groups was larger than lighter BMI groups
across all years. The EIG across all BMI groups among Walloon men and women was positive in 2018.

MEG
The estimated MEG (increased energy intake needed to maintain higher average body weights compared
with an initial distribution of body weight in 1997) also quanti�es the public health challenges to reverse
the obesity prevalence to that of the late 1990s. The magnitude of the MEG for different subpopulation
compared with that of 1997 (the �rst year for which data were available) is shown in Figure 3. Comparing
the BMI distribution in 2018 with that of 1997, the MEG measures the change that is needed to reverse
the obesity trends. The MEG for Belgian men was estimated to be about 59 kcal/d in 2018. This means
that Belgian men consumed (and expended) on average 59 kcal/d more in 2018 than the energy they
were consuming (and expending) in 1997 to maintain their heavier body weight. There were some
differences for males by region. The MEG for Flemish males was about 73 kcal/day in 2018 which is
more than double the MEG in 2011. The MEG for Brussels’ males was about 67 kcal/day in 2018 while
for Walloon males it was about 46 kcal/day.
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The MEG for Belgian women was 46 kcal/day in 2018 which is triple the MEG in 2003. Also, for females
there were some differences by region. The MEG in 2018 was about 38 kcal/day for Flemish women, 41
kcal/day for Brussels’ women, and 51 kcal/day for Walloon women.

Discussion
In this study, we quanti�ed the dynamics of the EIG among Belgian adults over the past two decades. The
EIG captures the average daily difference between energy intake and expenditure that manages the speed
of change in body weight. Our results showed considerable heterogeneity in the dynamics of EIG changes
across the different subpopulations de�ned based on their gender, Belgian regions, and BMI category.

In Flanders, the EIG among men showed a substantial increase over the last �ve years (2013-2018) after
a decreasing trend from 2001 to 2008. Among Flemish females the EIG increased since 2004 and then
substantially decreased over the last �ve years (2013-2018) becoming negative around 2018. In Brussels
the EIG substantially decreased and became negative for both males and females over the period 2013-
2018. For Wallonia EIG substantially decreased over the past �ve years for males while considerably
increased for females over the period 2013-2018. EIG was positive in 2018 for both Walloon males and
females. Based on the observed trends in estimated EIG, the increase in overweight and obesity
prevalence accelerated for Flemish males and Walloon females, decelerated for Walloon males, while in
Brussels and for Flemish females the overweight and obesity rates started to decrease in 2018. According
to the system dynamics model, subpopulations continue to gain weight until their average EIG is zero;
only then will the obesity epidemic abate. Furthermore, a real decline in overweight and obesity will need
negative EIG values among all subpopulations which is not yet the case in Belgium, only for some
subpopulations since the last survey in 2018.

There was some heterogeneity in the patterns by BMI class so that subpopulations at different points in
time could have strong gradients, with a higher BMI being associated with a higher or a lower EIG, or other
patterns of gradients. No consistent patterns emerged over time. It has been proposed that people with
high BMI are more likely to gain more weight in the future compared with those with lower BMI because
of several feedback cycles whereby the mechanical, medical, dieting, psychological, and social
consequences of obesity promote further weight gain (21). Although the common right-skewed
distribution of BMI may still in part be due to these feedback cycles whereby obesity begets obesity, this
study did not provide consistent evidence to support this contention.

For the period 2013-2018, the MEG is much higher in 2018 than in 2013 for Belgian males and females.
Across subpopulations, the same behavior was observed for Walloons males and females, as well as
Flemish males. For Flemish females and Brussels males and females the MEG increased since 2013 with
a peak around 2016. In 2018 the MEG for these subpopulations was similar to that of 2013. These
�ndings suggest that, overall, there has not been a reduction in energy intake among the Belgian
population during the period of the Convenant balanced diets (2012-2017). Within the Convenant, the
food industry committed to reduce population energy intake by 5% through reducing sugar and saturated
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fat in their products, between 2012 and 2017 (8). This observation may imply the ineffectiveness of
industry self-regulation to improve the healthiness of the food supply. With respect to physical activity
over period 2013-2018, the percentage of population 15 years and older at health risk due to a lack of
exercise in leisure time remained fairly stable over time since 2004 (32.9% in 1997, 35.4% in 2001, 27.1%
in 2004, 28.3% in 2008 and 27.6% in 2013), according to the HIS (22).

The study has several limitations. First, the use of BMI as an anthropometric index of overweight and
obesity has been shown to introduce bias from misclassi�cation.

Moreover, height and weight were self-reported in the HIS surveys which can lead to an underestimation
of the population BMI. The Belgian Food Consumption Surveys (FCS) generally measure height and
weight, but only 2 waves of data are available as these surveys are organized less regularly. Obesity
prevalence has been compared for adults aged 18-64 years between the HIS (self-reported) and the FCS
(measured) using the data from 2014 as conditions are comparable (same time span, target group and
same method of sampling). The corrected obesity prevalence of the HIS calculated for the population
aged 18-64 years was 17.2% (before correction this prevalence was 12.8%) and approaches the
prevalence of the FCS which is 19,4%. This implies that the problem of obesity in Belgium is probably 4%
points higher than the initial prevalence (23) and suggests an underestimation of the EIG and MEG.

The results of this study can help to predict the future trends in weight gain or loss and give the estimated
past trajectories of the EIG, emphasizing the predictive value of this study.

Finally, this study helps us to detect the magnitude and direction of responses of each subpopulation to
interventions, emphasizing the evaluative value of this study. Our model can also evaluate (or predict) the
effect of different interventions impacting energy intake on the change in prevalence of obesity and
overweight in a population.

Conclusions
The detailed trends of the EIG and MEG illustrate and quantify the heterogeneity in energy imbalance
responsible for obesity trends by sex, region and BMI subpopulations in Belgium. These �ndings help to
explain the patterns in obesity trends and suggest the need for customizing targets/policy interventions
for different subpopulations.
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MEG: Maintenance energy gap



Page 10/14

 

Declarations
Ethics approval and consent to participate

The Health Interview Surveys were approved by the Human Ethics Committee of the University of Ghent.
Participants in the Health Interview Surveys provided written informed consent to participate. 

Consent for publication

Not applicable

Availability of data and materials

The data and materials are available from the authors upon reasonable request

Competing interests

The authors declare not having any con�icts of interests in relation to this study

Funding

The Health Interview Surveys are funded by the different Ministries of Health (federal/regional) in
Belgium.

Authors' contributions 

SF contributed to developing the system dynamics model, analysis of results, and developing the �rst
draft of the article. TR contributed to data processing. SV contributed to problem articulation,
interpretation of the results, discussions, conclusions, and critical revision of the article for important
problem domain content. KD contributed to interpretation of the results, discussions, and conclusions.

Acknowledgements

The authors want to thank Stefaan Demarest, Sabine Drieskens, and Françoise Renard for their help with
the data sources and interpretation of results of this study.

References
1. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C. Global, regional and national

prevalence of overweight and obesity in children and adults 1980-2013: A systematic analysis.
Lancet 2014;384: 766–781.

2. Jaacks L, Vandevijvere S, Pan A, McGowan C, Wallace C, Imamura F, et al. The obesity transition:
stages of the global epidemic. Lancet Diabetes Endocrinol 2019;7: 231–240.



Page 11/14

3. Drieskens S, Charafeddine R, Gezondheidsenquête LG. Voedingsstatus. Brussel, België: Sciensano;
Rapportnummer: D/2019/14.440/53., 2018.

4. Drieskens S, Charafeddine R, Gezondheidsenquête G. Voedingsstatus. Brussel, België: Sciensano;
2019. 2018.

5. WHO. Global action plan for the prevention and control of non-communicable diseases 2013-2020.
World Health Organization: Geneva, 2013.

�. FOD-Volksgezondheid. Nationaal voedings- en gezondheidsplan voor België. FOD Volksgezondheid,
2006.

7. Vandevijvere S, De Ridder K, Fiolet T, Bel S, Tafforeau J. Consumption of ultra-processed food
products and diet quality among children, adolescents and adults in Belgium. Eur J Nutr 2019;58:
3267–3278.

�. FOD Volksgezondheid, Veiligheid van de Voedselketen en Leefmilieu 2020. Convenant evenwichtige
voeding.

9. Etaamb 2020. Koninklijk besluit betreffende het gebruik van het logo "Nutri-Score".

10. Fallah-Fini S, Rahmandad H, Huang T, Bures R, Glass T. Modeling US Adult Obesity Trends: A System
Dynamics Model for Estimating Energy Imbalance Gap. American Journal of Public Health 2014;104:
1230–1239.

11. Fallah-Fini S, Vandevijvere S, Rezaei T, Heke I, Swinburn B. Three Decades of New Zealand Adults
Obesity Trends: An Estimation of Energy Imbalance Gaps Using System Dynamics Modeling. Obesity
2019;27: 1141-1149.

12. Hall KD, Guo J, Dore M, Chow CC. The progressive increase of food waste in America and its
environmental impact. PLoS ONE 2009;4 e7940. doi:7910.1371/journal.pone.0007940.

13. Hill J, Wyatt H, Reed G, Peters J. Obesity and the environment: where do we go from here? Science
2003;299: 853–855.

14. Swinburn B, Egger G, Raza F. Dissecting Obesogenic Environments: The Development and
Application of a Framework for Identifying and Prioritizing Environmental Interventions for Obesity.
Preventive Medicine 1999;29: 563–570.

15. Fallah-Fini S, Ikeda N, Nishi N. Trends in Energy Imbalance Gap and Body Weight Status in the
Japanese Adult Population: A System Dynamics Approach. Journal of Epidemiology 2020.

1�. Costanza MC, Beer-Borst S, Morabia A. Achieving energy balance at the population level through
increases in physical activity. American Journal of Public Health 2007;97: 520–525.

17. Fallah-Fini S, Rahmandad H, Hsin-Jen C, Xue H, Wang Y. Connecting micro dynamics and population
distributions in system dynamics models. System Dynamics Review 2013;29: 197–215.

1�. Gray DS. Diagnosis and prevalence of obesity. Med Clin North Amer 1989;73.

19. Demarest S, Berete F, Braekman E, Charafeddine R, Drieskens S, Gisle L, et al. Study Protocol HIS
2018. Brussel: Wetenschappelijk Instituut voor Volksgezondheid (WIV-ISP); 2017. Available from:
https://his.wiv-isp.be/Shared%20Documents/Protocol2018.pdf.



Page 12/14

20. Sciensano 2020 Belgian Mortality Monitoring (Be-Momo).

21. Swinburn B, Egger G. The runaway weight gain train: too many accelerators, not enough brakes.
British Medical Journal 2004;329: 736–739.

22. Drieskens S, Nguyen D, Gisle L. Gezondheidsenquête 2018: Lichaamsbeweging. Brussel, België:
Sciensano Rapportnummer: D/2019/14.440/54. Beschikbaar. 2018.

23. Drieskens S, Demarest S, Bel S, De Ridder K, Tafforeau J. Correction of self-reported BMI based on
objective measurements: a Belgian experience. Arch Public Health 2018;76.

Tables
Table 1 and 2 is available in the Supplemental Files section.

Figures

Figure 1

Estimated overall energy imbalance gap (EIG) in kilocalories per day for Belgian adults by gender and
region for survey years. Estimated overall EIG across all years is reported in Supporting Information
Figures S1.
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Figure 2

Estimated energy imbalance gap (EIG) in kilocalories per day for Belgian adults (age 20-74 years) by
gender, region, and weight group in Belgium for survey years. Estimated EIG across all years is reported in
Supporting Information Figures S2.

Figure 3
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Estimated maintenance energy gap (MEG, Kcal/day) for different subpopulations among Belgian adults
(rescaled to start from zero)
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