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ABSTRACT

Objective To project the prevalence of obesity in 2040
among individuals 19 years and older in South Korea.
Design, setting, and participants Using the ‘Population
Health Model-body mass index’ (BMI) microsimulation
model, the prevalence of obesity in Korean adults 19 years
and older was projected until 2040. The model integrated
individual survey data from the Korea Health Panel Survey
of 2011 and 2012, population statistics based on resident
registration, population projections and complete life tables
categorised by sex and age. Birth rate, life expectancy and
international migration were based on a medium growth
scenario. The base population of Korean adults in 2012,
devised through data aggregation, was 39842 730. The
prediction equations were formulated using BMI as the
dependent variable; the individual’s sex, age, smoking
status, physical activity and preceding year’s BMI were
used as predictive factors.

Outcome measure BMI categorised by sex.

Results The median BMI for Korean adults in 2040 was
expected to be 23.55kg/m? (23.97 and 23.17 kg/m? for
men and women, respectively). According to the Korean
BMI classification, 70.05% of all adults were expected

to be ‘preobese’ (ie, have BMIs 23-24.9 kg/m?) by 2040
(81.23% of men and 59.07% of women) and 24.88% to be
‘normal’.

Conclusions We explored the possibility of applying and
expanding on the concept of microsimulation in the field
of healthcare by combining data sources available in
Korea and found that more than half of the adults in this
study population will be preobese, and the proportions

of ‘obesity’ and ‘normal’ will decrease compared with
those in 2012. The results of our study will aid in devising
healthy strategies and spreading public awareness for
preventing this condition.

BACKGROUND

The prevalence of overweight and obesity
has increased markedly over the past three
decades, and concerns about health risks
associated with obesity have become almost
universal.' The increasing rate of obesity is
a growing public health concern not only in
Western countries but also in South Korea.
From the 1990s to the beginning of the new
millennium, the prevalence of adult and child
obesity has increased rapidly and continues

Strengths and limitations of this study

» To the best of our knowledge, this is the first study
to use a microsimulation model to predict future
obesity prevalence in Korea considering the change
in population structure (macro-level) as well as in-
dividual health behaviour components (micro-level).

» The results of our study will be beneficial in sug-
gesting additional and wider ranging goals for obe-
sity prevention, by taking into consideration the
influence of sex and age in the formulation of the
‘National Health Plan’.

» Although a representative data source was used in
this study, the prevalence of obesity may be under-
estimated because it is based on a self-reported
body mass index value.

» This study uses a microsimulation model developed
abroad, and hence, may not reflect the domestic sit-
uations accurately.

» Another limitation is that we assumed the attributes
of 19-year-old individuals to remain similar each
year.

to rise steadily in parallel with rapid social
and economic development.”

Obesity, a major public health problem and
a factor in the development of many chronic
diseases, constitutes a strain on individuals
and health systems worldwide. The associated
disorders of obesity include diabetes, hyper-
tension, dyslipidaemia, heart disease, stroke,
sleep apnoea, early death and cancer.*™® More-
over, obesity among older people increases
the risk of knee osteoarthritis’ and reduces
functional capacity and quality of life.'"™"?
The prevalence of these conditions rises in
proportion to the increase in obesity'*™” and
is associated with increased economic costs
for both individuals and the society at large.'®
A study using the National Health Insurance
Service data in Korea found that the socio-
economic cost of obesity in 2016 was approxi-
mately US$9665.32 million."”

Meanwhile, with respect to worldwide
comparisons, whether cut-off points for
overweight and obesity should be lower for

BM)

Jung Y-S, et al. BMJ Open 2020;10:€037629. doi:10.1136/bmjopen-2020-037629 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0003-3297-0071
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-037629&domain=pdf&date_stamp=2021-09-15

Asians than for another ethnic groups remains debat-
able.”” WHO has proposed body mass indices (BMIs) of
18.5-22.9, 23-24.9, 25-29.9 and Z?)Okg/m2 as optimal,
overweight, moderate and severe obesity for Asians,
respectively.”’ The Korean Society of Obesity, which was
established to improve obesity management through
research and education, revised its clinical practical guide-
lines for the prevention and treatment of obesity in 2018.
The new guidelines renamed the ‘overweight’ category
to ‘preobese’ and divided obesity into three categories,
to highlight the risk of obesity, instead of promoting the
term ‘overweight’. The most recent guideline is based in
part on data of 84690131 Korean adults extracted from
the Korean National Health Insurance Service Health
Check-up Database between 2006 and 2015. By including
the entire population registered in the National Health
Insurance Service Database, they calculated the first and
second cut-off points corresponding to the increased
risk of any of the three accompanying diseases (type 2
diabetes, hypertension and dyslipidaemia). The first (23
kg/m?*) and second (25 kg/m?) cut-off BMI levels suggest
the necessity of obesity criteria that accurately reflect the
risk of chronic disease among Koreans.” %

Although numerous investigators in other countries
have attempted to predict the future prevalence of
obesity, only one such study by Inkyung Baik was recently
performed in South Korea.” More recent trends still
need to be investigated through predictive studies, and
the accurate prediction of obesity prevalence remains an
important public health-related goal in the country. To
efficiently establish and execute an effective healthcare
policy, which would require a large budget, it is necessary
to select future targets for policy interventions (such as
high-risk groups) to predict healthcare needs and prevent
budget waste.

Past prediction models incorporated a country’s entire
population; as such, macroscopic inferences based on
average projections for the future society were gener-
alised. However, when establishing a healthcare policy,
it is necessary to predict the future burden of disease
and medical needs of the entire population based on a
real-world understanding of individual-level factors that
are influenced by policies or institutions. Individuals are
independent entities with different characteristics and
needs, and health-related projections can be modelled to
reflect these individual characteristics, including health
risk factors.** In this regard, we aimed to predict the
prevalence of obesity in Korea by using microsimulation,
which is optimal for considering individual properties.

Microsimulation, a modelling technique, typically uses
individual microunits, each with its own set of properties,
to simulate downstream events based on the probability
of transition between predefined states and their changes
over time. When used in medicine, microsimulation can
be particularly powerful because it preserves the patterns
of previous behaviours and conditions, and allows for a
clearer representation and understanding of how various
processes affect the total outcome of the population over

time.” Given macro effects such as changes in popula-
tion structures in the forecasting model, microsimula-
tion is very useful as it can estimate both disease burdens
and medical needs across the country.** Microsimula-
tion modelling is particularly useful for studying BMI
trends because it can simultaneously explain population
dynamics such as ageing and mortality.® However, while
microsimulation models have been steadily evolving
across health-related and economy-related fields in many
European countries,” they are yet to be actively utilised
in South Korea (especially for healthcare).

Obesity prevalence and trend estimates provide
important information for research, policy and inter-
vention.® Because health forecasting predicts disease
episodes and portends future events, it facilitates health-
care strategies by promoting the setting of goals to reduce
obesity, establish health promotion interventions and
optimise resource allocation.” Obesity trends may also
be used to urge governments to implement preventative
approaches for reducing obesity.”’ Based on the above
findings, we performed this study to project the future
trends in obesity prevalence in South Korea up to the year
2040.

METHODS
Model
We used the Population Health Model (POHEM)-BMI**
to estimate the prevalence of obesity among adults 19
years and older in South Korea from 2012 to 2040. In brief,
POHEM is a time-continuous, population-based, dynamic
microsimulation model with individual underlying units
of analysis used worldwide. Dynamic microsimulation,
in the context of social science and population health,
is a simulation of individuals (ie, micro-level) and their
behaviours, statuses and actions (dynamics) over time.*!
These are modelled as desired using multiple sources of
empirical data, including cross-sectional surveys, adminis-
trative databases, vital statistics and census data.*
Through dynamic simulation, POHEM creates a popu-
lation and ages it, one person at a time, until death.” The
model dynamically simulates an individual’s disease state,
risk factors and health determinants to describe and plan
health outcomes.” POHEM is accessible because it wants
the general process to be constant across the country’s
population, with the exception of variables unique to each
country, such as marriage and mortality. The POHEM
models include cardiovascular disease, various cancers,
osteoarthritis, physical activity and neurological events.
The model used in this study was the POHEM-BMI; the
performance of each prediction step is shown in figure 1.

Base population

To create the base population for the POHEM-BMI
model, we used the 2011-2012 Korea Health Panel
survey’* and the resident registration-based population
statistics.” The base population for POHEM-BMI (n=39
842 730), reflected the Korean population. Each Korean
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Figure 1 Summary of data sources and methods used to generate and validate projections of distribution of BMI

categories in South Korea, 2012-2040

Step1l:
Generate an initial
Korean population

Initialize a predictive model by generating synthetic cohort of actual Korean population aged 19 years
and older in 2012 (n=39,842,730) using Korea Health Panel Survey (n=11,501). BMI, pre-BMI, smoking
rate, and physical activity rate were imputed from information in the Korea Health Panel Survey.

Y

Each year to 2040, update synthetic cohort for demographic changes and BMI

Step2:
Annual update Age Births and Immigration and BMI, pre-BMI, Smoking,
deaths emigration Physical Activity
Population statistics based on resident
Data . istrati i jecti Korea Health Panel
Not applicable registration, populatl'on projections,
sources and complete life tables Survey
by sex and age from Statistics Korea
Each year, based on projections, new entrants The BMI values of each
Update Each person aged 1 vr aged 19 years are added and the mortality rate is individual are updated
method P g y applied to match the population structure annually by the BMI
in the future prediction equation
Step3: . . . .
. Compare predicted estimates to survey estimates from 2013 to 2016 and calibrate the model to
Validate and

. approximate survey estimates
Calibrate model PP ¥

Step4:
Projection

Figure 1

respondent 19 years of age and older (n=11501) in 2012
was replicated using their survey-recorded weights to
generate a simulated cohort of approximately 39842730
individuals. Korea Health Panel survey data are nation-
ally representative, and incorporate health status,
chronic diseases, health risk behaviours and sociode-
mographic characteristics. Among them, we extracted
sex, age, current smoking status, physical activity and
the previous and current years’ BMI values; these vari-
ables were required for the predictive equation. We then
used a multiple linear regression model to estimate the
BMI value using the extracted independent variables as
predictors. The POHEM-BMI model is autoregressive
and includes previous BMI values as the main explana-
tory variable.”” We matched the composition of the vari-
ables considered as covariates in the POHEM-BMI model.
We did not match the operational definition of the vari-
ables because we applied the Korea Health Panel Survey
data (not the survey data obtained in Canada where
the POHEM model was developed). The definitions of
the variables in this study are consistent with the defini-
tions of the indicators in the Korea Health Statistics.”® A

Project baseline BMI from 2017 to 2040

v

Summary of the data sources and methods used to generate and validate the projections of the distribution of BMI
categories in South Korea, 2012-2040. BMI, body mass index.

current smoker was an individual who reported smoking
‘every day’ or ‘sometimes’. Practising physical activity was
defined as performing either intense physical activity for
at least 10 continuous minutes a day, 20 min total per day,
3 days a week during the preceding week or moderate
physical activity for at least 30 min a day, 5 days a week
during the preceding week. Height and weight, which are
components of BMI, were based on self-reported data.

Simulation: annual updates and risk transition

The study population was updated by ageing each person
by lyear and changing the total population size based
on population statistics, population projections and
complete life tables categorised by sex and age from the
Korean Statistics. For population projections, we assumed
a medium growth scenario in terms of birth rate, life
expectancy and international migration. Each person’s
BMI was updated annually by applying a predictive equa-
tion that incorporates individual’s own characteristics.
The transition probability for each stochastic character-
istic was calculated based on a generalised linear model.
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We assumed that the current individual behavioural
patterns persisted, and no new factors arose to prevent
obesity, like in the original POHEM-BMI. We also assumed
that the attributes of 19-year-old individuals, which were
entered annually, remained similar each year. Therefore,
in this model, since each individual’s smoking status and
physical activity in the initial population remained the
same until 2040, the model predicted the BMI when the
adult smoking and physical activity rates in the initial year
(2012) persisted until 2040.

Model validation and calibration

In order to establish the validity of the prediction model,
we adjusted the model by comparing the 2013-2016
median BMIs projected from the model with the 2013—
2016 Korea Health Panel Survey median BMI estimates.
We compared the median BMI values for each sex and
age group from 2013 to 2016, and accepted a difference
between the median BMI values in the prediction model
and in the Korea Health Panel Survey to less than 5%
by setting the calibration cut-off point to 5%. Finally, we
adjusted the demographics of the 2040 population so that
the predictions were within the 5% margin of error.

Projection

The model, validated through calibration, projected the
BMI of each person from 2017 to 2040. Based on the
demographic characteristics, the projections were then
aggregated by year for each of the predefined subgroups.
The various trends observed in the Korean population
data were used to generate algorithms that were applied
to future projections.

Model outputs

The BMI distributions were calculated overall and by
sex. Individuals with a BMI >25kg/m* were regarded as
obese according to the Guidelines for the Management
of Obesity in Korea, which is not the internationally
accepted standard (table 1). All analyses in this study
were performed using STATA V.13 (StataCorp).

Patient and public involvement
No patient involved.

Table 1 BMI classification of South Korea

Classification BMI (kg/m?)
Underweight <18.5
Normal 18.5-22.9
Preobese 23-24.9
Obese class I 25-29.9
Obese class IT 30-34.9
Obese class III >35

BMI, body mass index.
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RESULTS

We compared the total number of the individuals and
their characteristics in the initial 2012 population to
those in the projected 2040 population (table 2). There
were 39842730 adults who were 19years of age or older
in 2012 and 43818808 in 2040. The male: female ratio
was nearly 1:1 in both 2012 and 2040. Rapid ageing
of the Korean population was clearly observed when
comparing the two populations. The mean age of adults
was expected to increase by 10.9years (from 45.69years
in 2012 to 56.59years in 2040 (from 44.57 to 55.54 years
among men and 46.77 to 57.63years among women)).
In 2012, the proportion of young people (those in the
19-39 and 40-64year age groups combined) accounted
for approximately 85.54% of the adult population, while
the proportion of individuals aged 65years and older
was relatively low at approximately 14%. However, the
age group structure in South Korea 28years later (2040)
is predicted to be quite different, as the proportion of
individuals 19-64years (ie, the working age popula-
tion) was only 60.95% of the adult population, while the
proportion of the elderly population (=65years) was esti-
mated to be almost 40% of the total adult population.
As of 2012, men and women smoking rates were 45.05%
and 2.24%, respectively, and physical activity rates were
15.41% and 20.84%, respectively. In this study, only the
BMI was updated annually by the predictive equation, so
the adult smoking rate and physical activity rate in 2040
are the same as in the initial 2012 population.

The model was well calibrated to establish the validity.
The difference in median BMI between that estimated
from the 2013 and 2016 Korea Health Panel survey and
that predicted by the 2013 and 2016 model was within the

5% range. Additionally, when compared with the popu-
lation structure for 2040 (the final year) as predicted by
Statistics Korea, the total population, gender-specific and
age-specific ratio in the prediction model were similar.
Figure 2 shows the median BMI of the adult popula-
tion from 2012 when the initial population was generated
to 2040, the final projected year. Each median BMI value
from 2013 to 2016 was estimated from the Korea Health
Panel survey, and the median BMI from 2017 to 2040
is the predicted value determined by the model. The
median BMI for the entire adult population is predicted
to increase very slightly from 23.23 kg/m” in 2018 to
23.53kg/m” in 2036 and is expected to remain steady
thereafter. The predicted median BMI trends are similar
for men; the median BMI in adult men was projected
to increase only slightly, from 23.74 kg/m® in 2018 to
23.95kg/m” in 2036 and then almost plateau thereafter.
However, women were expected to experience a relatively
steep rise compared with that of men; the median BMI in
adult women was projected to increase from 22.66 kg/
m® in 2018 to 23.17kg/m” in 2040. The model in this
study, used to predict the BMI of the population, did not
include any uncertainty parameters for the estimates.
The BMI distributions for men and women from 2012
to 2040 are shown in figure 3. There was no significant
difference between the median BMIs in 2012 and 2040,
but the results according to the BMI classifications showed
large changes. The proportions of ‘preobese’ individuals
in both sexes are predicted to increase dramatically over
time, while the proportions of individuals who are classi-
fied as ‘normal’ and ‘obese’ will gradually decrease. As of
2025, 52.35% of all male adults were expected to be preo-
bese, with that proportion expected to be close to 81.23%

Total #&Men ©Women
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Figure 2 Population Health Model projections of median BMI in South Korea, 2012-2040. BMI, body mass index.
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(A) Projection of the distribution of BMI, adults aged 19years and older, South Korea, 2012-2040. (B) Projection of

the distribution of BMI, men aged 19years and older, South Korea, 2012-2040. (C) Projection of the distribution of BMI, women
aged 19years and older, South Korea, 2012-2040. BMI, body mass index.
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Table 3 Comparison of the number of people according to the BMI classification by age group, South Korea, 2012 and 2040

Population at baseline (2012)

Projected population (2040)

19-39 years 40-64 years 65years 19-39years 40-64years 65years

No of people 15491561 18591360 5759809 9462607 17246520 17109681

BMI (median) 22.37 23.52 23.02 23.07 23.64 23.58

Distribution of people by BMI classification

Underweight % 11.76 5.10 7.60 2.66 0.00 0.00
Normal % 45.66 37.81 4212 45.68 19.89 18.40
Preobese % 20.36 26.51 24.10 39.59 76.60 80.31
Obese class I % 20.67 28.40 24.85 11.70 3.51 1.29
Obese class II % 1.51 1.79 1.30 0.36 0.00 0.00
Obese class III % 0.03 0.38 0.02 0.02 0.00 0.00

BMI, body mass index.

by 2040. Moreover, 53.24% of all women were expected
to be ‘preobese’ by 2035, with the proportion rising to
almost 59.07% by 2040.

According to the BMI classification by age group, in
South Korea, in 2012, about 20.36% of the population
aged 19-39 were ‘preobese’, but in 2040, it increased to
39.59%, almost double. The proportion of the ‘normal’
population was almost the same in 2012 and 2040, and
the ‘obese class I’ decreased by nearly half. However,
in the population aged 40-64 and over 65, the propor-
tion of ‘preobese’ increased almost three times in 2040
compared with that in 2012, and the proportion of
‘normal’ decreased to less than 20% (table 3).

DISCUSSION
The purpose of this study was to predict the prevalence
of obesity in South Korea in the year 2040 using a micro-
simulation model. In this study, we strove to predict future
adult obesity rates in South Korea using the POHEM-BMI,
which was developed by Statistics Canada. Summarising the
predicted results, the median BMI of South Korea’s adult
population aged 19years and older was expected to be
23.55 in 2040, while the percentage of ‘preobese’ individ-
uals was expected to increase over time. While it is encour-
aging that the proportion of ‘obese’ people (ie, those with
BMIs >25kg/m?) in 2040 is predicted to be much lower
than that in 2012, it is discouraging that the proportion of
‘normal’ individuals is also markedly lower. Most notably,
the preobesity rate is predicted to rise dramatically. In addi-
tion to the sex and age variables, our model includes only
smoking and physical activity as health-related behaviours.
It was assumed that the status of these health risk factors
remain consistent from the initial population period to
the final projected year of 2040; hence, our results showed
that maintaining smoking and physical activity rates in 2012
among adults will lead to a sharp increase in the ‘preobese’
population by 2040.

To the best of our knowledge, the only other study
that predicted future obesity rates among South Korean
adults was the investigation by Baik.” That study explored

factors affecting adult as well as abdominal obesity, and
constructed forecasting models to predict obesity preva-
lence rates in 2020 and 2030 using the Korea National
Health and Nutritional Examination Survey (KNHANES).
The prevalence rates of obesity among men and women
in that study were predicted to be 47% and 32%, respec-
tively, in 2020 and 62%and 37%, respectively, in 2030;
these data were inconsistent with our results. The differ-
ences in prediction results appeared to be caused by the
different secondary sources and prediction models in
the two studies. First, in Baik’s study, a prediction model
was constructed by applying a linear regression model
and an autoregressive integrated moving average model
using the KNHANES data. The dependent variable in the
prediction model was BMI, and the independent variables
included the survey year, age, marital status, job status,
income status, smoking, alcohol consumption, sleep
duration, psychological factors, dietary intake and fertility
rate. In contrast, in this study, the Korea Health Panel
data was used as the data source, and BMI was predicted
by performing microsimulation with sex, age, smoking,
physical activity, and previous years’ BMIs as independent
variables. Therefore, the method of measurement of the
dependent variable, BMI differs between the studies;
unlike the KNHANES, which contains body-measured
height and weight information, the Korea Health Panel
(although this is a representative data source) generates
data based on self-reported by respondents, which may
underestimate obesity. Inevitably, the obesity rate in the
initial population according to the KNHANES tended to
be higher; as such, a higher initial prevalence rate would
lead to a higher projection.”

We also tried to compare the results from this study
with the predicted estimate by country, but few studies
have empirically predicted the prevalence of obesity in
the future using simulation models. One study compiled
nationally representative data from various sources
and predicted the future prevalence of overweight and
obesity in Indian adults aged 20-69 years will reach
30.5% and 9.5% among men, 27.4% and 13.9% among
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women, respectively, by 2040.™ According to a study that
estimated the prevalence of obesity in the future through
regression modelling, 42% of Americans were expected
to be obese by 2030.™ Similarly, a study that predicted the
prevalence of obesity in Australian adults by 2025 using a
multiple linear regression model predicted that 83% of
male adults over the age of 20% and 75% of female adults
would be overweight or obese.*’ In all three countries,
India, the USA and Australia, overweight and obesity
were defined according to the classifications defined by
WHO, and much higher values were found than those in
Korea. We also compared our results to those predicted
in Canada using the same model, and 59% of the adult
Canadian population was predicted to be ‘overweight or
obese’ by 2030.

This study defined obesity by applying the BMI classi-
fication system according to 2018 Korean Society for the
Study of Obesity guideline for the management of obesity
in Korea. Itwould be appropriate to use international stan-
dards for comparison; however, it is necessary to reflect
the situation of individual countries in the management
of obesity for the purpose of preventing and managing
chronic diseases. Therefore, rather than emphasising the
BMI classification criteria, more research is needed to
determine the BMI values that can significantly predict
the occurrence of chronic diseases. In other words, it is
necessary to continuously accumulate sufficient epidemi-
ological evidence for the relationship between the BMI
and the actual risk of disease and death for Koreans,
and based on such evidence, efforts to establish appro-
priate diagnostic and medical standards for Koreans are
needed. In particular, the relationship is likely to vary by
age and sex; hence, it should be considered too. Here,
the obesity standard has been applied collectively regard-
less of sex and age. However, in order to deviate from
a uniform approach to obesity, gender-based and age-
based approaches are needed, considering the changes
in hormones and body composition.

Because health management policies including obesity
management require a large budget, it is most important
to establish cost-effective policies. The results from this
study made it possible to determine the obese high-risk
group by sex and age group, and to estimate medical
needs. As it is necessary to apply obesity standards differ-
ently according to sex and age group, it is difficult to set
the ‘National Health Plan’*' goals. This plan needs to
suggest additional, wider ranging goals considering the
characteristics of each sex and age group, rather than
presenting goals for obesity prevalence among adult men
and women. In this case, the goal should be presented at
an achievable level in consideration of future prediction
patterns. Finally, systematic public health interventions,
which are tailored to individual characteristics need to be
established.

Findings from this study should be interpreted with
consideration to several limitations. First, since a micro-
simulation model for predicting obesity prevalence has
not been developed in South Korea, we adapted the

model developed by Statistics Canada, and this may not
fit our domestic situation. If the BMI predictors are suit-
able for our domestic situation, that is, if variables that are
important for predicting BMI of Koreans are constructed
through empirical analysis or literature review, the compo-
sition of the covariates may be different from that of the
existing POHEM-BMI model. However, in this study, since
we explored the possibility of a domestic application of
the model and carefully adapted the existing model,
the process of constructing a prediction equation was
omitted. In the future, research to develop a new model
of microsimulation in the field of healthcare for domestic
conditions will be very valuable. In this process, it is
necessary to consider practical suitability and efficiency
in selecting basic data, module-specific behavioural equa-
tions and variables for use in the model. Second, we had
limited data sources. The prevalence of obesity calculated
in this study is different from that of the Korea Health
Statistics using the KNHANES, and as of 2011, the prev-
alence of adult obesity in the Korea Health Statistics was
8.2% higher than that of the Korea Health Panel Survey.*
Although the method of measuring BMI in KNHANES
is more accurate, in the POHEM-BMI model used in
this study, the BMI of the previous year was regarded as
the main explanatory variable, and therefore, the Korea
Health panel data that followed-up the same participants
once a year was inevitably used. In addition, the original
POHEM-BMI model includes the process of converting
self-reported BMI into a measured BMI, but we omitted
this due to limitations of the data source. Third, we
assumed that the attributes of 19-year-old individuals
entered each year remain at a similar level each year. This
means that the individual attributes of 19-year-old adults
are the same for 29years from 2012 to 2040; thus, it can
be considered somewhat less realistic. In future studies,
it is expected that more meaningful and realistic results
will be derived if the model is constructed by reflecting
the trend of changes in the attributes of the 19-year-old
population and updating it according to the year.

Nevertheless, our study is the first to examine the possibility
of using microsimulation to predict future BMI medians in
South Korea. Additionally, the BMI of the future adult popu-
lation was predicted after considering the change in popula-
tion structure at the macro-level as well as individual health
behaviour components at the micro-level.

CONCLUSION

The key finding of this study is that by 2040, 70.05% of Korean
adults are predicted to be preobese. Using data sources avail-
able in Korea, the possibility of applying and expanding
on the concept of microsimulation was explored. In future
studies, a model suitable for South Korea needs to be devel-
oped, and the effectiveness of specific health policies ought
to be assessed by applying various relevant scenarios to the
basic forecasting model.
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