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Background: The prevalence of obesity has been continuously increasing, especially in rural areas of South
Korea. Therefore, it is important to examine various genetic, behavioral, and environmental factors associated
with obesity in these rural areas. The Korean Society for the Study of Obesity commenced a community-based
prospective cohort study of the Gangwon area called the Gangwon Obesity and Metabolic Syndrome (GOMS)
study to investigate longitudinal changes in the status of obesity and its related factors.

Methods: A total of 317 adults 40-69 years of age were recruited from Hongcheon and Inje districts, Gangwon
province, as part of the first wave of this cohort study. Information on participants’ demographic, behavioral,
psychological, dietary, and environmental factors and past medical histories were collected by self-administered
questionnaires and interviewer-administered questionnaires. Anthropometric measurements, blood tests, and
a hand grip strength test were performed, and skin keratin and stool samples were collected. Among the 317
enrolled subjects, two participants who did not have anthropometric data were excluded from the data analy-
ses, resulting in an inclusion of a total of 315 participants.

Results: The mean age of the 315 participants in the GOMS initial baseline survey was 58.5 years old, 87 of
them were men, and the mean body mass index was 24.7 £ 3.7 kg/m?. Among all participants, 48.9% had hy-
pertension, 21.4% had diabetes mellitus (DM), 55.6% had dyslipidemia, and 46.0% had metabolic syndrome
(MS). Both the prevalence rates of DM and MS were significantly higher in men.

Conclusion: The first baseline survey of the GOMS study was initiated, and a more detailed analysis of respon-
dents' data is expected to be continued. Further follow-up and additional recruitment will allow the investiga-
tion of risk factors and the etiology of obesity and its comorbidities in rural areas of Gangwon province.
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INTRODUCTION

Cases of obesity have been increasing worldwide, having nearly
tripled since 1975." In South Korea, the prevalence of obesity has
also steadily increased over a recent 11-year period from 29.7% in
2009 to 36.3% in 2019.* Prevention and management of obesity
are important because obesity places a big burden on public health
due to its comorbidities, which include hypertension, type 2 diabe-
tes mellitus (DM), cardiovascular diseases, osteoarthritis, obstruc-
tive sleep apnea, reproductive pathologies, and some cancers. In in-
dividuals with obesity, the relative risks of type 2 DM and myocar-
dial infarction were 2.6 and 1.2 times higher, respectively, than in
those without obesity.”

The prevalence of obesity is different from region to region even
within the same country. This trend is becoming more salient world-
wide. From 1985 to 2017, the increases in mean body mass index
(BMI) were 2.09 kg/m* (95% credible interval, 1.73-2.44) and
2.10kg/m? (1.79-2.41) among rural women and men, respectively,
compared to 1.35 kg/m? (1.05-1.65) and 1.59 kg/m”* (1.33-1.84)
in urban women and men globally.* This increase in obesity in rural
areas is also notable in the United States. The prevalence of obesity
in rural America is higher than that in urban America.* A lack of
physical activity and low income were suggested as predisposing
factors for the increased risk of obesity among rural Americans.*
The prevalence of obesity in rural areas was also higher than that in
urban areas in South Korea (27.5% and 23.4%), respectively, in
2013 Gangwon province ranked first with an obesity prevalence
of 39.6% in 2017 among metropolitan cities and provinces in South
Korea.’ The obesity prevalence rates of men and women in Gangwon
province in 2017 were 47.3% and 28.6%, ranking second for men
and first for women.® According to the Korean Statistical Informa-
tion Service, Inje, Hwacheon, and Yanggu districts have the highest
obesity prevalence rates (44.9%, 41.0%, and 40.6%, respectively),
and Hongcheon district also has a high obesity prevalence (40.1%).°
Gangwon province is South Korea’s representative rural area, being
surrounded by high mountains and deep valleys formed by the
Taebaek mountains running north to south on the peninsula, so
about 82% of the province is composed of mountainous areas. Char-
acteristics of the mountainous regions of Gangwon province may

include a lack of medical resources and the health service system.
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Some new possible factors for the progression of obesity in rural
areas could be suggested, in addition to previously suggested factors
such as differences in demographic factors, physical activity level,
and dietary patterns. First, several issues of neighborhood environ-
ments are known to be related to obesity. High walkability has been
shown to be linked with substantially lower prevalence rates of
obesity in several studies.” Social networks, social norms, and resi-
dential segregation are also associated with obesity.* Second, there
are remarkable seasonal variations in physical activities and energy
requirements between the farming season and off-season among
farmers in rural areas in South Korea, and the differences vary fur-
ther according to the type of farming.'* Third, the endogenous
circadian clock has been known to regulate energy homeostasis,"*
and there may be differences in the circadian rhythm between farm-
ers and non-farmers living in the same rural area.

The Korean Society for the Study of Obesity decided to com-
mence a community-based prospective cohort study of middle-aged
and elderly adults living in rural areas in Gangwon province to de-
termine their status of body weight and composition and investigate
the longitudinal changes in obesity-related factors and obesity, which
was named the Gangwon Obesity and Metabolic Syndrome (GOMS)
study. The specific aims of the GOMS study were (1) to identify
environmental, genetic, and behavioral factors involved in the pro-
gression of body fat accumulation and the development of obesity
co-morbidities and (2) to provide evidence for policy development

and practice to prevent and control obesity in rural areas in Korea.

METHODS

Enrollment of the study population

The first baseline cohort survey of the GOMS study was designed
to recruit 300 Korean adults aged 40—69 years living in the western
inland region of Gangwon province (Yeongseo). This region is
marked by high mountains and plateaus with deep valleys, and the
obesity prevalence of the region is higher than that in other regions.
The rationales for the inclusion criteria of age were as follows: (1)
the incidences of chronic diseases increase significantly after the
age of 40 years and (2) there are different characteristics of obesity
in people aged > 70 years compared to obesity in the general popu-

lation. The first survey was conducted in the period of June 18 to
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Hongcheon

Figure 1. The survey area of the Gangwon Obesity and Metabolic Syndrome
study.

July 3,2022, in Hongcheon district and between July 9 to 24, 2022,
in Inje district of Gangwon province (Fig. 1). We excluded (1) sub-
jects who were Korean-illiterate and (2) subjects with moderate or
severe cognitive dysfunction.

The recruitment was publicized through diverse tools. The recruit-
ment notice was published both online and offline. It contained study
information with inclusion criteria, contact phone numbers, and a
QR code by which residents of that area could show their interest
in participation. It was issued in local life information magazines
and at community facilities, local hospitals, and local public health
agencies. Onsite registration was also available. Finally, 153 partici-
pants from Hongcheon and 164 participants from Inje district (to-
taling 317 residents) participated in the cohort baseline survey.

Sample size calculations

‘We obtained a statistical power of 88% for detecting differences
between the two study groups (36% of participants had BMI > 23 kg/m”
vs. 64% of participants had BMI <23 kg/ m?) in the two-sample
t-test using the sample size of 300, assuming that the mean triglyc-
eride levels were 127 mg/dL and 176 mg/dL, respectively, with a
130 mg/dL standard deviation."” For logistic regression, if the prob-
abilities of elevated triglyceride levels were 15% for participants with
mean BMI values and 28% for those with mean plus standard devi-
ation BMI values, the inclusion of 119 participants would result in
a statistical power of > 85%. Therefore, a sample size of 300 would
be expected to have a statistical power of > 85%.

] Obes Metab Syndr 2022;31:303-312

Table 1. Composition of the survey questionnaire

Category ltem
Demographic data Marital status
Education level
Household types
Household income per month
Occupation

Lifestyle information ~ Smoking (including electronic cigarette)
Alcohol drinking

Exercise

Physical activity and its seasonal variation
Recent change of body weight

Maximum and minimum of body weight
Body image

Sleep

Horne and Ostberg momingness-eveningness questionnaire:
areduced scale’™

The modified Yale Food Addiction Scale 2.0
Food security™

Community food environment?*?

Community walking environment?

Social network type?

Farming activities

Meal frequency

\Women's health issues (menstrual history, reproductive history,
breastfeeding, hormone therapy)

Family history
Past medical history with current medications, including
supplements

Past surgical history, including bariatric surgery
Depression (K-DEPf*%

Anxiety (K-ANX)5#

Quality of life (WHOQOL-BREF#*

Food frequency questionnaire®

Medical history

Psychological status

Dietary data

K-DEP, Korean Screening Tool for Depression Disorders; K-ANX, Korean Screening Tool
for Anxiety Disorders; WWHOQOL-BREF, World Health Organization Quality of Life Brief
Version.

Assessment of lifestyle factors, socioeconomic status,
and comorbidities

Demographic data, lifestyle information, body weight changes,
medical history, psychological status, and dietary data were assessed
using a self-administered questionnaire (Table 1)."**' The survey
questionnaires were delivered to the participants in advance or giv-
en onsite, who filled them out by themselves. Considering the filled-
in questionnaire, trained researchers interviewed participants to
complete missing questions or rectify the wrong answers. Each

participant’s interview took about 0.5-1 hour.
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The questionnaire included sociodemographic variables related
to obesity (marital status, education level, house income, occupa-
tion, etc.) and behavioral factors (smoking, alcohol drinking, physi-
cal activity; etc.). Types of marital status included single, married,
separated, widowed, divorced, and other. Education was divided
into the following seven levels: no education, elementary, middle
school, high school, college, university, and graduate school. Monthly
household income was divided into the following five levels: <2.0,
2.0-4.0, 4.0-6.0, 6.0-8.0, and > 8.0 million Korean won. Occupa-
tion types included manager, professional, office worker, service
worker, sales worker, agricultural/forestry/fishery worker, simple
labor, military, housewife, unemployed, and other.

Regarding behavioral factors, smoking, the usage of electronic
cigarettes, alcohol drinking, exercise, physical activity, sleep pattern,
and chronotype'*'¢ were investigated. A questionnaire for smoking
investigated the usage of general cigarettes, “heat-not-burn” cigarettes,
and electronic cigarettes. For alcohol drinking, the type of alcohol,
the frequency of drinking, the typical amount of alcohol consumed,
and the maximum amount of alcohol consumed in a day were ex-
plored. Types, frequency, intensity, and duration of exercise and
physical activity were evaluated. In order to assess detailed lifestyle
and social environment factors in the rural community, we assessed
the seasonal variation of physical activities, food addiction,'”'® the
status of food security;" the community environment of food and
walking,**** the social network,” and farming activities.

Dietary data were obtained by a validated food frequency ques-
tionnaire that has been previously used in the Korea National
Health and Nutrition Examination Survey.*! Past medical history
records were assessed for hypertension, dyslipidemia, ischemic
heart disease, stroke, diabetes, thyroid disease, and cancer. For
women, menstrual and reproductive history, breastfeeding, and us-
age of artificial estrogen hormone were assessed based on the self-
reported answer to the relevant question. The survey questionnaire
also covered depression,*** anxiety;***” and quality of life®®*" to de-
termine their psychological status.

The selection of questionnaires was performed by experts of rel-
evant fields, who referred to previous surveys such as the Korea
National Health and Nutrition Examination Survey and the Korean
Genome and Epidemiology Study (KoGES). The Korean versions

26,27

of questionnaires on depression,*** anxiety,’*”” morningness—eve-
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ningness,"*"'¢ food addiction,"” quality of life,”*** and the food fre-
quency questionnaire® adopted in this study have been validated
in previous studies. The composition of the whole survey question-
naire, specific questionnaires used in the survey, and their validity

studies in the Korean language are shown in Table 1.

Anthropometric measurements

Height, weight, waist circumference (WC), and hip circumfer-
ence were measured by well-trained investigators. Height was mea-
sured in the erect position with a tape measure to the nearest 0.1 cm.
Body weight was measured while wearing light clothes with bare
feet using a bioelectrical impedance analysis device (ACCUNIQ
BC720; SELVAS Healthcare, Daejeon, Korea) to the nearest 0.1 kg,
and waist and hip circumferences were measured with a tape mea-
sure to the nearest 0.1 cm. WC was measured at the midpoint be-
tween the lower margin of the rib cage and the upper margin of the
iliac creast, and hip circumference was measured with the most
protruding part of the hip horizontally. Body composition, includ-
ing body fat mass (kg), lean body mass (kg), and body fat percent-
age (%), was assessed by bioelectrical impedance analysis (ACCU-
NIQ BC720; SELVAS Healthcare). After taking enough rest, the
blood pressure (BP) and pulse rate were measured twice in a sitting
position using an automatic sphygmomanometer (BPS00; SEL-

VAS Healthcare), and the average value was used.

Hand grip strength test

Hand grip strength was evaluated using a digital hand dynamom-
eter (TKK-5401; TAKEI, Tokyo, Japan) in both hands in a stand-
ing position with neutral positioning of the wrist and forearm and

an extended elbow.

Blood tests

Blood collection was performed under fasting and smoking ces-
sation for >2 hours and abstinence from alcohol for >2 days by
trained health professional personnel. The complete blood cell
count and serum levels of glucose, insulin, glycosylated hemoglo-
bin (HbA1c), total cholesterol, triglycerides, high-density lipopro-
tein (HDL) cholesterol, low-density lipoprotein (LDL) cholesterol,
aspartate aminotransferase, alanine transaminase, high-sensitivity

C-reactive protein, thyroid-stimulating hormone, gamma-glutamyl
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transferase, albumin, total protein, creatinine, carotenoids (carotene,
cryptoxanthin, lutein, zeaxanthin, and lycopene), retinoids, and to-
copherol were assessed. Participants’ extra blood samples were stored
at —75°C in deep freezers of the Korean Society for the Study of
Obesity and the Korean Institute of Nutrition at Hallym University
for future research. The storage process was carried out according
to the general introduction of storage presented by the Internation-

al Society for Biological and Environmental Repositories.

Skin keratin examination

Adhesive tape (D-squame tape; CuDerm Corp,, Dallas, TX, USA)
was placed on the upper anterior forearms, subjected to a constant
pressure, and peeled off twice on the same spot. This method was
used to collect lipids and probiotics in the keratin of the skin. This
is a non-invasive inspection method that is performed by attaching
the tape and then peeling it off immediately. Through this, skin lipid

metabolites and skin lactic acid probiotics bacteria can be analyzed.

Stool test and gut microbiome analysis

Participants were provided a fecal kit in advance to collect feces
on the morning of the survey date or the previous day. Participants
were instructed to collect a sample at least the size of their thumb-
nail. Comprehensive analysis of gut microbiota was planned to be

conducted with the collected fecal samples.

Definitions

For this study, a current smoker referred to someone who has
smoked > S packs (100 cigarettes) in their lifetime and has smoked
in the last month, and a current drinker was defined as someone
who drank alcohol more than once a month.

BMI was classified into six categories, as follows: < 18.5 (under-
weight), 18.5-22.9 (normal), 23.0-24.9 (pre-obesity), 25.0-29.9
(class I obesity), 30.0-34.9 (class II obesity), and >35.0 kg/m*
(class III obesity). Additionally, central obesity was defined as WC
>90 cm for men and > 85 c¢m for women according to the Korean
Society for the Study of Obesity. >

Metabolic syndrome (MS) was defined according to a joint in-
terim statement of the International Diabetes Federation Task Force
on Epidemiology and Prevention; the National Heart, Lung, and
Blood Institute; the American Heart Association; the World Heart

] Obes Metab Syndr 2022;31:303-312
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Federation; the International Atherosclerosis Society; and the In-
ternational Association for the Study of Obesity,” with Korean-spe-
cific cutoff values of WC set according to the Korean Society for
the Study of Obesity.** Broadly, an individual should have >3 of
the following criteria to be diagnosed with MS: (1) WC >90 cm
for men or >8S cm for women; (2) triglycerides > 150 mg/dL or
taking dyslipidemia drugs; (3) HDL cholesterol <40 mg/dL for
men or < 50 mg/dL for women; (4) systolic BP > 130 mmHg, di-
astolic BP > 85 mmHg, or treatment of previously diagnosed hy-
pertension; and (5) fasting plasma glucose > 100 mg/dL or treat-
ment of previously diagnosed type 2 DM.

Hypertension was defined by systolic BP > 140 mmHg, diastolic
BP >90 mmHg, or taking hypertension drugs.** DM was defined
by fasting glucose > 126 mg/dL, HbAlc > 6.5%, or taking diabetes
drugs.* Dyslipidemia was defined by a serum level of (1) total cho-
lesterol >240 mg/dL, (2) triglycerides >200 mg/dL, (3) serum
HDL cholesterol <40 mg/dL in men or <50 mg/dL in women,
(4) serum LDL cholesterol > 160 mg/dL, or (5) taking dyslipid-
emia drugs.*

Statistical analyses

Data are presented as mean * standard deviation values or as a
number (percentage), unless indicated otherwise. To compare the
baseline characteristics between men and women, the chi-squared
test and independent-samples t-test were used. All statistical analy-
ses were performed using Stata 17.0 (StataCorp., College Station,
TX, USA). A two-tailed P-value of < 0.05 was considered statisti-
cally significant.

Ethics statement

The protocol for this study was reviewed and approved by the
Institutional Review Board of Hallym University (No. HIRB-2021-
077-2-RR). The study objectives were explained to the participants

and written informed consent was obtained.

RESULTS

The general characteristics of participants in the first baseline
survey of the GOMS cohort study 2022 are presented in Table 2.
In this first baseline survey, a total of 317 individuals in the Hong-
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Table 2. General characteristics of participants in the first baseline survey of the
GOMS cohort study, 2022

jomes

Table 3. Key results from blood samples in the first baseline survey of the GOMS
cohort study, 2022

Total Men \Women

Total Men \Women

Variable m=315) (=87 (=28 | Variable M=313) (=88 =227 |
Age (yr) 585+70  603+69  578+70 0.005 Total protein (g/dL) 7104 7104 7104 0.950

4049 43(13.7) 9(10.3) 34(14.9) Albumin (g/dL) 44+02 44+02 44+02 0.605

50-59 123(39.1) 23(26.4) 100(43.9) Creatinine (mg/dL) 08+04 09+02 07+£04  <0.001

60-69 149(47.3) 55(63.2) 94(41.2) FBG (mg/dL) 1052+247 1092+204 1037+260  0.082
Education attainment 0.044 AST (UL 26.7+9.2 291+128  258+72 0.004

Less than high school 118(37.6) 28(32.2) 90(39.7) ALT (U/L) 238+129  278+174  223+104  0.001

graduation v-GTP (UAL) 352+433 547+714  278+218 <0.001

High school graduation 131(41.7) 33379 98(432) Total cholesterol (mg/dL) 1884+411 1765+368 19294418  0.002

More thancollege entrance ~ 65(20.7)  26(299)  33(17.2) Triglyceride (mg/dL) 1165740 12784746 1122+736  0.098
Monthly household income (KRW) 0.161 HDL cholesterol (mg/dL) 5574138 505+123 577138 <0001

<2million 92(292)  19(224)  73(327) LDL cholesterol (mg/dL) 107.1£359 1003+329 1097+367 <0.039

2=4 million 122(396) 35412 87(330) HbA1c (%) 60+09  61:09  60:09 0241

>4 million 94(30.5) 31(36.5) 63(28.3) WBC (10°/uL) 6.0+16 6.4+15 58+16 0.002
Current smoker" 45(14.5) 29(333) 16(7.1)  <0.001 RBC (10°/,L) 46+05 50+04 45+04 <0001
Current drinker* 181(58.0) 66(75.9) 115(51.1)  <0.001 Hemoglobin (g/dL) 142+13 154+10 13710 <0001
Body mass index (ka/m’) 247437 254+36  245+38 0068 Hematocrit (%) 439+37  466+32  419+31 <0001
Obesity status (kg/m’) 0.047 Platelet (10°/uL) 25084607 2309+536 25844616 <0.001

Underweight (< 18.5) 7022) 0 731 TSH (ulU/mL) 19+12  16+08  20+13 0010

Normal (18510 <23) 108(343)  23(264)  85(37.3) Insulin (uIU/mL) 88+78 90103  B88+67 0789

Pre-obesity (23 to <25) 71(22.5) 21(24.1) 50(21.9) Hs-CRP (mg/L) 10+18 09+10 11+2.1 0413

Class | obesity (25 to <30) 101(32.1) 36(41.4) 65(28.5) o

) Values are presented as mean + standard deviation.

Class Il obesity (30 to <35) 25(79) 5(5.8) 20(8.8) *An independent-samples t-test was used.

Class Ill obesity (> 35) 3(1.0) 2(23) 1(0.4) GOMS, Gangwon Obesity and Metaholic Syndrome; FBG, fasting blood glucose; AST,
Central obesity! 141 (44.8) 472 (48.3) 99(43.4) 0.438 aspartate aminotransferase; ALT, alanine aminotransferase; y-GTP, gamma-glutamy!
Hypertension” 154 (48.9) 49(56.3) 105 (46.1) 0103 transferase; HDL,‘high—density‘Iipoprotein; LDL, low-density lipoprotein; Hb_A1c,. glyco-
Diabetes mellitus™ 67(214) 25(291) 120185) 0042 _sylated hemgglobm; W_BC, Wh|tle.b'|00d cell; BBC, red.blood cell; TSH, thyroid-stimulat-

ks ing hormone; Hs-CRP, high-sensitivity C-reactive protein.
Dyslipidemia'® 174 (55.6) 45(52.3) 129(56.8) 0.474
Metabolic syndrome* 144.(46.0) 49(57.0) 95(419) 0017

Values are presented as mean + standard deviation or number (%). For the analysis
based on blood samples, participants who did not complete >8 hours of fasting before
blood drawing were excluded (n=2, 1 man and 1 woman); there are missing values in
education attainment (n=1), household income (n=7), smoking status (n=4), and drink-
ing status (n=3).

*An independent-samples t-test was used for continuous variables and the chi-square
test was used for categorical variables; 'Defined as someone who has smoked >5 packs
(100 cigarettes) in their lifetime and has smoked in the last month; *Defined as someone
who drank alcohol more than once a month; *Categorized based on the body mass in-
dex; 'Defined by WC >90 cm for men or WC >85 cm for women; "Defined by systolic
BP >140 mmHg, diastolic BP >90 mmHg, or taking hypertension drugs; **Defined by
fasting glucose >126 mg/dL, HbA1c >6.5%, or taking diabetes drugs; ""Defined as a
serum level of (1) total cholesterol > 240 mg/dL, (2) triglycerides >200 mg/dL, (3) serum
HDL cholesterol <40 mg/dL in men or <50 mg/dL in women, (4) serum LDL cholesterol
> 160 mg/dL, or (5) taking dyslipidemia drugs; **Defined as having >3 of the 5 following
criteria: (1) WC =90 cm for men or > 85 cm for women; (2) triglycerides > 150 mg/dL or
taking dyslipidemia drugs; (3) HDL cholesterol <40 mg/dL for men or <50 mg/dL for
women; (4) systolic BP > 130 mmHg, diastolic BP >85 mmHg, or treatment of previous-
ly diagnosed hypertension; and (5) fasting plasma glucose >100 mg/dL or treatment of
previously diagnosed type 2 diabetes mellitus.

GOMS, Gangwon Qbesity and Metabolic Syndrome; KRW, Korean won; WC, waist cir-
cumference; BP. blood pressure; HbA1c, glycosylated hemoglobin; HDL, high-density li-
poprotein; LDL, low-density lipoprotein.

308 | https://www.jomes.org

cheon and Inje districts participated. Because of missing data on
anthropometric measures for two participants, the descriptive sta-
tistics were analyzed using data from 31$ participants, including 87
men and 228 women. Overall, the mean age was 58.5 years old,
and the enrolled men were slightly older than the enrolled women.
Approximately half of participants were in their 60s (47.3%), while
a relatively small proportion of participants were in their 40s (13.7%).
‘While there were participants who graduated college or more, most
participants had graduated high school or less. About 33% of men
were current smokers, while 7% of women were smokers. For alco-
hol drinking, 58.0% of the total population were current drinkers.
Regarding the status of obesity and related comorbidities, al-
though the mean BMI and the prevalence rates of pre-obesity and
class I obesity were greater in men, the proportion of class II obesi-

ty was higher in women. There was no significant difference in the

] Obes Metab Syndr 2022;31:303-312
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prevalence of central obesity between men and women. Among all
participants, 48.9% had hypertension, 21.4% had DM, 55.6% had
dyslipidemia, and 46.0% had MS. Both the prevalence rates of DM
and MS were significantly higher in men.

Table 3 shows the results from the initial blood tests of 313 par-
ticipants who fasted for > 8 hours. The serum level of creatinine,
aspartate aminotransferase, alanine aminotransferase, gamma-glu-
tamyl transferase, white blood cells, red blood cells, hemoglobin,
and hematocrit were higher among men than women. In contrast,
women had higher values of total cholesterol, HDL cholesterol,
LDL cholesterol, platelets, and thyroid-stimulating hormone.

DISCUSSION

This cohort study was designed to understand the high preva-
lence of obesity in Gangwon province and to explore the etiology
of obesity and its comorbidities. More participants will be recruited,
and participants will be followed up with throughout the coming
years. This is the first cohort study of body weight and composition
changes executed in a mountainous rural area in South Korea. This
cohort study can serve as an invaluable asset in examining the geo-
graphical disparities in the obesity epidemic in South Korea. Our
cohort research team consisted of experts in various fields, includ-
ing endocrinology, family medicine, psychiatry, food and nutrition,
and epidemiology, who have experience in obesity and cohort stud-
ies. Team members of this cohort study designed the study proto-
col to investigate the etiology of obesity in a particular area, focus-
ing on a variety of aspects, including demographic factors, personal
activity level, dietary patterns, neighborhood environments, seasonal
variation in activities, types of farming, food addictions, and sleep
habits. Collected fasting blood and fecal samples have been stored
for future studies. Therefore, the investigated items in this project
are abundant and diverse. Especially for obesity, it will be possible
to identify related factors for the marked rural areas, and, further-
more, regional comparisons with urban areas can be performed.
The GOMS study will improve our understanding of causes of
marked increases in obesity incidence in rural areas and help to es-
tablish more effective health policies on obesity in such regions.

There are several domestic and international cohort studies that

have included participants from local communities. The KoGES
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conducted by the National Institute of Health in Korea was a large-
scale cohort study that provided information on various factors in-
fluencing the health and lifestyle status of its participants and the
incidence of chronic diseases in both urban and rural areas.*” Kore-
an Frailty and Aging Cohort Study (KFACS) sought to recruit old-
er adults aged 7085 years at baseline and to assess their frailty sta-
tus and transitions of frailty states in both urban and rural areas.***
Compared to previous cohort studies conducted on a nationwide
scale, including KoGES and KFACS, GOMS was prepared instead
to focus on the specific health problems of “obesity” and “metabolic
syndrome” in specific areas of the rural area in Gangwon province
and is expected to provide additional health-related information of
middle-aged adults in geographically specific areas of Korea.

This cohort is community-friendly. At the stage of recruitment
and interview, the team worked with community facilities, local
hospitals, and local public health agencies. Participants were allowed
to discuss their health issues with team physicians even after the
survey. However, considering that our study sites were relatively
small rural areas where word-of-mouth is crucial in recruiting and
maintaining participants for follow-ups, it will be important to build
a stronger network that involves community and government enti-
ties and to provide benefits to community health and wellbeing,

There is a limitation of generalizability in this first survey. Our
study population showed discrepancies in proportions of the sexes
and in age distribution of the community residents. According to
the Korean Statistical Information Service and Community Health
Survey, the proportion of men living in the Hongcheon and Inje
districts is slightly higher than that of women, and the population
60-69 years of age accounts for about 24% and 20% of residents,
respectively.** No stratification at recruitment except district of
residence resulted in more women and a high proportion of people
in their 60s among the survey participants. Because recruitment
was on a first-come, first-served basis and depended largely on
word of mouth, the recruited cohort might be from a better neigh-
borhood environment with a better social network. Discrepancies
in obesity-related factors can be present between the participants of
this study and the real inhabitants in the area. However, a cohort
study, by its nature, is less prone to selection bias from recruitment
or recall bias and allows investigators to explore a temporal rela-

tionship between exposures and outcomes. Stratified recruitment
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is recommended to build a cohort that represents the general pop-
ulation in study regions. For future recruitment, the research team
should implement some strategies to attract more men and young-
er participants, such as collaborating with some local companies
and factories where men and younger residents can be reached out
to more easily.

The results of the initial baseline laboratory tests were individu-
ally conveyed to the participants, and the subjects were free to ask
for health counseling from the physicians on the research team.
New participants will be recruited every 2 years in both districts.
Follow-up interviews, anthropometric measurements, and labora-

tory tests will be conducted every 4 years.
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