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The Effects of Weight Control Behaviors
among Korean Obese Adults
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Background: This study aimed to identify and examine the effects of weight control behaviors correlated with
weight loss in obese individuals who attempted to lose weight within the past year.
Methods: In this cross-sectional study, data from 9,461 obese individuals were collected from the fifth and sixth Korean National Health and Nutrition Examination Survey (2010–2014). Three of nine verified methods of weight
control suggested in the survey were selected: diet therapy (reduced food intake), exercise therapy (exercise), and
medication therapy (prescribed weight loss medications). Participants were divided into one of seven groups (diet
therapy alone; exercise therapy alone; drug therapy alone; combined diet and exercise therapy; combined exercise
and drug therapy; combined diet and drug therapy; or combined diet, exercise, and drug therapy). Logistic regression analysis was used to determine whether the group that tried to lose weight in the past year had indeed lost
weight compared to the group that did not.
Results: The odds ratios for weight loss (≥3 but <6 kg vs. ≥6 but <10 kg) for the combined therapies were 2.05 (95%
confidence interval, 1.23–3.41) for combined diet and exercise therapy and 5.43 (1.74–16.92) for combined diet, exercise, and drug therapy.
Conclusion: All levels of weight loss were significantly associated with combined diet and exercise therapy. Weight
loss ≥6 kg but <10 kg was significantly associated with combined diet and exercise therapy as well as with combined
diet, exercise, and medication therapy among individuals who tried to lose weight in the past year.
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INTRODUCTION

the KNHANES data set is publicly available.

Obesity is a risk factor for numerous chronic diseases, including diabe-

2. Demographics

tes mellitus (DM), stroke, myocardial infarction, and cancer.1,2) Its

Information was collected about participant age, sex, average income,

prevalence among Korean adults has been steadily increasing, from

alcohol consumption, smoking status, total energy intake, and anthro-

26.9% in 2001 to 32.8% in 2014.2,3) The socioeconomic cost of obesity

pometric measurements. BMI was calculated by dividing weight (kg)

and overweight people in Korea has reached 1.8 trillion Korean won.4)

by height squared (m2). The cutoff value for obesity was a BMI ≥25 kg/

This is not only an issue in Korea; according to a nationally representa-

m2 based on the Asian-Pacific obesity diagnostic criteria.

tive survey of adults in the United States, the prevalence of obesity in
2013–2014 was 35.0% in men and 40.4% in women.1)

Weight loss and weight control methods used in the past year were
measured using the health survey items suggested in the KNHANES.

The 2013 Guidelines for the Management of Overweight and Obesi-

The respondents answered the question “Have you willingly attempt-

ty in Adults published by the American College of Cardiology states

ed to control your weight in the past year?” by selecting one of the fol-

that restricted calorie intake and regular exercise should be combined

lowing choices: “I have tried to lose weight,” “I have tried to maintain

to induce weight loss.4) Pharmacotherapy should be used only as part

my weight,” “I have tried to gain weight,” and “I have not tried to con-

of a program that includes diet, physical activity, and behavior thera-

trol my weight.” Those who answered “I have tried to lose weight” were

3)

5)

py. Although expert help is essential for effective weight loss, in

classified into the weight loss attempt group. The respondents also an-

many cases, people pursue various unhealthy weight loss methods,

swered the question “Mark all of the methods that you have used to

including dietary restriction alone, to achieve simpler and faster

lose or maintain weight in the past year” by marking their methods of

weight loss.6) Although dietary therapy is effective at reducing weight

choice from nine options (exercise, fasting, reduced food intake, skip-

7)

loss, there is a downside to lowering one’s resting metabolic rate.

ping a meal, over-the-counter diet pills, prescribed weight loss medi-

Weight losses as little as 3%–5% of one’s body weight can lead to clini-

cations, herbal medicine, functional food, one-food diet, and other).

cally meaningful reductions in cardiovascular risk factors and DM risk,

For the analysis, three verified items were selected: diet therapy (re-

weight loss of 5%–10% is the standard goal.3,8)

duced food intake), exercise therapy (exercise), and medication thera-

We designed this cross-sectional study to compare the effect of sin-

py (prescribed weight loss medications).

gle and combination weight loss methods in obese individuals. Also,

The participants were further divided into one of the following seven

we investigated which weight control behaviors led to more effective

groups: diet therapy alone; exercise therapy alone; medication therapy

weight loss in obese patients who tried to lose weight in the past year,

alone; combined diet and exercise therapy; combined exercise and

using the raw data from the fifth and sixth Korean National Health and

medication therapy; combined diet and medication therapy; or com-

Nutrition Examination Survey (KNHANES).

bined diet, exercise, and medication therapy. We defined weight loss
group who answered “yes” to the questionnaire “I lost at least 3 kg but

METHODS

less than 6 kg in the prior year” and “I lost at least 6 kg but less than 10

1. Participants

others were considered the weight loss failure group. The participants

We used raw data from the fifth and sixth KNHANES, which was con-

were further divided into one of the following three groups: weight loss

ducted from January 2010 to December 2014. The sample regions for

≥3 kg but <6 kg, weight loss ≥6 kg but <10 kg, and weight loss ≥10 kg.

kg in the prior year” and “I lost more than 10 kg in the prior year.” The

the KNHANES (survey districts) were extracted via a complex stratified
multistage probability cluster sampling method to enhance sample

3. Statistical Analysis

representability and estimation accuracy. The KNHANES is a nation-

The KNAHNES raw data were analyzed per the guidelines using IBM

ally representative cross-sectional survey conducted by the Korean

SPSS ver. 21.0 (IBM Corp., Armonk, NY, USA) software. Nominal vari-

Ministry of Health and Welfare and the Korea Centers for Disease

ables were analyzed using the chi-square test. Data are presented as

Control and Prevention (KCDC). Individuals participating in the

mean±standard error. The weight loss amounts of the seven types of

KNHANES completed a questionnaire consisting of a health interview

weight control methods were verified using a complex sample logistic

survey, health behavior survey, nutrition survey, and health examina-

regression after the adjustment for age, sex, economic status, weight,

tion survey. Among non-pregnant individuals aged ≥19 years who

BMI, waist circumference, drinking, smoking, and total energy intake.

participated in the KNHANES, 9,461 individuals with a body mass in-

Significance level was set at P<0.05.

dex (BMI) ≥25.0 kg/m2 were enrolled in this study. Written informed
consent was given by all participants and the protocols for the
KNHANES V and VI were approved by the Institutional Review Board

RESULTS

of the KCDC (2010-02CON-21-C, 2011-02CON-06-C, 2012-01EXP-01-

Our sample (n=9,461) comprised obese individuals, of whom 7,023

2C, 2013-07CON-03-4C, and 2013-12EXP-03-5C). The current study

claimed to have tried to lose weight in the past year, while 2,438 did

did not require additional institutional review board approval because

not. The participants’ baseline characteristics according to weight con-
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trol method are shown in Table 1. The mean age was the lowest in the

tween the seven weight loss methods and weight loss and found that

combined diet, exercise, and medication therapy group (37.75±1.39

diet therapy alone, exercise therapy alone, and combined diet and ex-

years) and the highest in the combined diet and medication therapy

ercise therapy were significantly correlated with ≥3 kg but <6 kg weight

group (50.41±1.33 years). There was a higher proportion of men in the

loss. Combined diet and exercise therapy and combined diet, exercise,

exercise therapy alone group and a higher proportion of women in the

and medication therapy were significantly correlated with ≥6 kg but

drug therapy alone group. Body weight was the highest in the com-

<10 kg weight loss. Only combined diet and exercise therapy was sig-

bined diet, exercise, and medication therapy group (78.37±1.19 kg)

nificantly correlated with ≥10 kg weight loss (Table 3).

and lowest in the combined diet and medication therapy group

Furthermore, combined diet, exercise, and medication therapy was

(71.12±1.05 kg). BMI was the highest in in the combined diet, exercise,

more significantly correlated with ≥6 kg but <10 kg weight loss than

and medication therapy group (29.51±0.30 kg/m2) and lowest in the

was combined diet and exercise therapy (odds ratio [OR], 2.05; 95%

exercise only group (27.44±0.05 kg/m2). Waist circumference was the

confidence interval [CI], 1.23–3.41 for combined diet and exercise

highest in the combined diet, exercise, and medication therapy group

therapy; OR, 5.43; 95% CI, 1.74–16.92 for combined diet, exercise, and

(91.89±0.89 cm) and lowest in the combined diet and medication ther-

medication therapy) (Table 3).

apy group (89.20±1.24 cm). Daily calorie intake was the lowest in the
drug therapy alone group (1,670±103.0 kcal) and highest in the exercise therapy alone group (2,275±31.26 kcal) (Table 1).

DISCUSSION

We sought to examine whether weight control method was correlat-

According to the national survey data used in this study, 70.1% of the

ed with weight loss in the group of individuals who tried to lose weight

entire adult obese population claimed to have tried to lose weight in

in the past year compared to those who did not (Table 2). Our results

the past year. Our study results were as follows: (1) diet therapy alone,

indicated that all levels of weight loss were significantly associated with

exercise therapy alone, and combined diet and exercise therapy were

combined diet and exercise therapy among individuals who tried to

significantly correlated with ≥3 kg but <6 kg weight loss; (2) combined

lose weight in the past year. Weight loss in the ≥3 kg but <6 kg group

diet and exercise therapy and combined diet, exercise, and medication

was significantly associated with diet therapy alone as well as with ex-

therapy were significantly correlated with ≥6 kg but <10 kg weight loss;

ercise therapy alone and combined diet and exercise therapy. Weight

(3) only combined diet and exercise therapy was significantly correlat-

loss in the ≥6 kg but <10 kg group was significantly associated with ex-

ed with ≥10 kg weight loss; (4) combined diet, exercise, and medica-

ercise therapy alone as well as with combined diet and exercise thera-

tion therapy was more significantly correlated with ≥6 kg but <10 kg

py and combined diet, exercise, and medication therapy. Weight loss

weight loss than combined diet and exercise therapy; and (5) the

in the ≥10 kg group was significantly associated with combined diet

greatest number of people used exercise therapy alone (n=2,347),

and exercise therapy (P<0.05).

while the least number of people used combined diet and medication

We performed a logistic regression to examine the correlations be-

therapy (n=31).

Table 1. Baseline characteristics of the 6,216 study participants by weight loss method
Characteristic
Age (y)
Sex
Male
Female
Income
Low
Middle
High
Weight (kg)
Body mass index (kg/m2)
Waist circumference (cm)
Alcohol intake
Non-drinker
Drinker
Smoking
Never
Former or current
Energy intake (kcal/d)

Diet
(n=1,389)

Exercise
(n=2,347)

Medication
(n=36)

Diet and exercise
(n=2,286)

48.47±0.47

46.78±0.35

40.71±2.03

44.13±0.43

41.56±0.89

50.41±1.33

37.75±1.39

494 (45.2)
895 (54.8)

1,450 (69.1)
897 (30.9)

2 (8.9)
34 (91.1)

1,221 (55.5)
1,065 (45.5)

1 (0.4)
42 (99.6)

1 (3.4)
30 (96.6)

11 (18.5)
73 (81.5)

278 (15.8)
809 (60.8)
288 (23.4)
73.64±0.36
27.71±0.08
90.39±0.25

346 (11.5)
1,284 (57.0)
701 (31.5)
76.12±0.29
27.44±0.05
90.42±0.18

3 (13.5)
21 (63.7)
12 (22.7)
72.33±3.67
28.59±0.69
89.75±2.00

385 (14.9)
1,231 (55.9)
656 (29.2)
76.32±0.33
27.81±0.07
90.33±0.22

2 (3.9)
29 (69.7)
12 (26.3)
73.27±1.09
29.16±0.50
90.80±1.32

5 (18.4)
16 (55.6)
10 (26.0)
71.12±1.05
27.84±0.25
89.20±1.24

5 (4.7)
49 (55.6)
30 (39.7)
78.37±1.19
29.51±0.30
91.89±0.89

225 (11.8)
1,164 (88.2)

265 (8.9)
2,082 (91.1)

0 (0)
36 (100)

286 (9.7)
2,000 (90.3)

2 (5.3)
41 (94.7)

6 (20.9)
25 (79.1)

5 (7.7)
79 (92.3)

35 (84.2)
8 (15.8)
1,905±161.54

25 (70.4)
6 (29.6)
1,764±154.75

60 (67.9)
24 (32.1)
1,970±134.52

917 (58.1)
469 (41.9)
1,975±33.79

1,103 (41.9)
1,243 (58.1)
2,275±31.26

28 (74.0)
8 (26.0)
1,670±103.0

1,345 (52.8)
941 (47.2)
2,077±29.11

Exercise and
Diet and
Diet, exercise, and
medication (n=43) medication (n=31) medication (n=84)

Values are presented as mean±aluedard error or number (%).
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Table 2. Weight changes by weight loss method
Weight change
Variable

Weight loss
≥3 kg but <6 kg

Diet
Yes
No
Exercise
Yes
No
Medication
Yes
No
Diet and exercise
Yes
No
Exercise and medication
Yes
No
Diet and medication
Yes
No
Diet, exercise, and medication
Yes
No

Weight loss
failure

P-value*

Weight loss
≥6 kg but <10 kg

Weight loss
failure

26 (2.4)
53 (1.6)

1,073 (97.6)
3,456 (98.4)

43 (3.0)
53 (1.6)

1,838 (97.0)
3,456 (98.4)

0
53 (1.6)

32 (100.0)
3,456 (98.4)

68 (3.7)
53 (1.6)

2,006 (96.3)
3,456 (98.4)

2 (5.8)
53 (1.6)

41 (94.2)
3,456 (98.4)

2 (5.8)
53 (1.6)

29 (94.2)
3,456 (98.4)

5 (5.4)
53 (1.6)

78 (94.6)
3,456 (98.4)

0.00
130 (12.8)
226 (6.2)

969 (87.2)
3,283 (93.8)

188 (9.7)
226 (6.2)

1,693 (90.3)
3,283 (93.8)

4 (13.9)
226 (6.2)

28 (86.1)
3,283 (93.8)

250 (11.1)
226 (6.2)

1,824 (88.9)
3,283 (93.8)

5 (12.0)
226 (6.2)

38 (88.0)
3,283 (93.8)

2 (3.5)
226 (6.2)

29 (96.5)
3,283 (93.8)

5 (3.8)
226 (6.2)

78 (96.2)
3,283 (93.8)

P-value*

Weight loss
≥10 kg

Weight loss
failure

15 (0.9)
27 (0.7)

1,866 (99.1)
3,482 (99.3)

8 (1.1)
27 (0.7)

1,091 (98.9)
3,482 (99.3)

0
27 (0.7)

32 (100.0)
3,482 (99.3)

36 (2.3)
27 (0.7)

2,038 (97.7)
3,482 (99.3)

1 (1.1)
27 (0.7)

42 (98.9)
3,482 (99.3)

0
27 (0.7)

31 (100.0)
3,482 (99.3)

0
27 (0.7)

83 (100.0)
3,482 (99.3)

0.17

0.00

0.51

0.02

0.15

0.36

0.59

0.00

0.63

0.00

0.22

0.00

0.06

0.43

0.68

0.06

0.30

P-value*

0.68

0.01

0.46

Values are presented as number (%).
*By Pearson’s chi-square test.

Table 3. Multiple logistic regression estimates associated with weight loss versus weight loss failure by weight loss method*
Variable
Diet
Exercise
Medication
Diet and exercise
Exercise and medication
Diet and medication
Diet, exercise, and medication

Weight loss ≥3 kg but <6 kg

Weight loss ≥6 kg but <10 kg

Weight loss ≥10 kg

2.40 (1.79–3.21)
1.80 (1.39–2.34)
3.51 (0.99–12.45)
2.21 (1.73–2.84)
2.94 (0.86–10.07)
0.63 (0.13–3.07)
0.89 (0.29–2.70)

1.60 (0.86–2.98)
1.52 (0.86–2.69)
NA
2.05 (1.23–3.41)
2.49 (0.30–20.23)
4.74 (0.99–22.73)
5.43 (1.74–16.92)

2.27 (0.74–6.96)
1.50 (0.69–3.25)
NA
2.63 (1.44–4.81)
2.64 (0.28–24.97)
NA
NA

Values are presented as odds ratio (95% confidence interval).
NA, not applicable.
*Adjusted for age, sex, income, weight, body mass index, waist circumference, alcohol intake, smoking, and total energy intake.

In our study, single therapy was more popular for weight loss than

exceeds 27.0 kg/m2 if combined diet and exercise therapy does not

combination therapy (n=3,772). A single therapy is less likely to be ef-

lead to sufficient weight loss.9,10) In Korea, medication therapy is of-

fective since an integration of a variety of treatment methods is essen-

fered for people with a BMI ≥25.0 kg/m2 or ≥23.0 kg/m2 if an individual

3)

tial to treat the multifactorial causes of obesity. Greater weight loss
8)

has obesity-related complications.11) Our participants comprised

produces greater benefits. Our findings showed that single therapy

obese people (BMI ≥25.0 kg/m2). In our study, the group that used

was not significantly correlated with greater weight loss (≥6 kg but <10

drug therapy in addition to diet and exercise demonstrated more ef-

kg), while triple therapy was more significantly correlated with greater

fective weight loss than did the group that used only diet and exercise

weight loss than was double therapy, suggesting that combining sever-

therapy in the ≥6 kg but <10 kg weight loss group (OR, 5.43; 95% CI,

al therapies is more conducive to weight loss.

1.74–16.92).

The 2013 Guidelines for the Management of Overweight and Obesi-

In addition, the group of people who pursued combined diet and

ty in Adults and US Preventive Services Task Force recommend com-

exercise therapy per the guidelines was strongly correlated with all lev-

bining exercise, diet, and behavioral modification for effective weight

els of weight loss.

loss. Medications may be considered for people whose BMI exceeds

Previous studies have suggested that overweight or obese individu-

30.0 kg/m2 or for those who have comorbidities and have a BMI that

als tend to put more effort into losing weight than those who are not
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overweight.12) The proportion of obese people trying to lose weight

of underestimating certain parameters, such as body weight. Third, in

was 70.1% in this study, higher than that in the United States.2,12) This is

the ≥10 kg weight loss group, the analysis was inadequate due to an in-

speculated to be the result of a malicious cycle in which individuals

sufficient number of cases. Fourth, we had no information about spe-

reach their target body weight through inappropriate weight loss

cific weight loss methods (volume of workout, duration, intensity, fre-

methods with short-lived effects and a high risk of a yo-yo effect, which

quency, and drug types and dose). Fifth, because we selected a group

ultimately undermines their satisfaction with the chosen method of

of obese people based on current weight, it is possible that those who

weight loss and encourages them to resort to inefficient weight loss

succeeded at losing weight and had become normal or overweight

6)

over the past year may be missed. Sixth, we divided weight loss ac-

behaviors again.

Previous studies have noted that many people who try to lose weight

cording to kilograms. The size of the weight-loss effect varies from per-

do not actually use verified weight loss methods.13,14) One of these veri-

son to person, so it is better to divide weight loss according to percent

fied methods is a combination of dietary control and exercise.12) Stud-

based on weight before weight loss. Seventh, it is difficult to compare

ies have documented that reducing total calorie intake and eating a

the effects of weight loss methods because the target groups are dispa-

small amount of food over several meals is highly correlated with bet-

rate (age, sex, BMI, etc.). Finally, we have concrete knowledge about

ter diet quality and low BMI15) and that combining reduced calorie in-

the duration of the participants’ diets or other attempts at weight loss

take with a minimum of 150 minutes of moderate to vigorous physical

in the past year. Furthermore, patients were instructed to state the

13)

activity per week is effective for weight loss. Furthermore, engaging

method of their weight loss, which makes the responses susceptible to

in group exercise is more effective for long-term weight loss than exer-

recall bias.

cising alone.16) In this study, only one third of people used a combined

In conclusion, participants on combined diet and exercise therapy

diet and exercise strategy to lose weight (n=2,286). Similarly, a previ-

and on combined diet, exercise, and drug therapy lost significantly

ous study reported that only one third of people trying to lose weight

more weight than those who claimed not to have tried to lose weight

used diet and exercise therapy, a method confirmed to be effective for

over the past year.

weight loss.12)
Various weight loss methods are not effective for weight loss in
many overweight and obese patients with the exception of a subset of
patients who are guided by a physician or expert.17) However, in one

CONFLICT OF INTEREST
No potential conflict of interest relevant to this article was reported.

study, investigators found that patients who received behavioral interventions had more significant weight loss over a 24-month period than
those using self-directed weight loss methods.5) Furthermore, researchers examined the effects of nutrition education and exercise intervention in obese middle-aged women and found a significant postintervention reduction in weight, BMI, and body fat percentage.18)
Since the present study could not investigate the effects of physician or
expert interventions on weight loss, additional studies are needed to
further examine this matter.
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