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Abstract

BACKGROUND: Obesity among adults is a significant public health problem. Diet quality might be influenced by
eating behavior and is associated with nutritional status, but research is lacking in obese adults in Indonesia.

AIM: The purpose of this study was to investigate the relationship between eating behavior, diet quality, and obesity.

METHODS: A cross-sectional study was carried out among 144 respondents (39.6% males and 60.4% females),
aged 39.07 £ 5.48 years, who were selected using stratified random sampling from five subdistrict in Malang City,
East Java, Indonesia. The eating behavior score was calculated using the Dutch Eating Behavior Questionnaire
(DEBQ) and the diet quality using the Diet Quality Index International (DQI-I) from SQ-FFQ. Association of eating
behavior, diet quality, and nutritional status was analyzed using logistic regression analysis.

RESULTS: The study showed that the prevalence of obesity among female adults was higher (31.9%) than males
(18.8%). The female participant had a two-fold higher likelihood of being overweight or obese than the male
participant (OR = 2.25, 95% CI: 1.077; 4.071, p < 0.05). The average diet quality score was 57.99 * 7.26 or 80%
from a total score of 100. There was no significant difference in total DQI-I and component scores, including variety,
adequacy, moderation, and overall balance across nutritional status and sex, p > 0.005. The poor-diet quality was
higher in the overweight and obesity group (43.75 %) than the normal group (16.67%). There was a statistically
significant difference of restrained eating with overweight and obesity status (p < 0.05) with OR 2,652 (Cl 95% 1.149;
6.119) and female (OR 2.496, Cl 95% 1.195; 5.212, p < 0.05).

CONCLUSIONS: It can be concluded that obesity was prevalent in female adults, and there is a relationship between
obesity and restraint eating among adults. Future studies should examine the causal effects of eating behaviors on

quality diet and in the development of obesity.

Introduction

Obesity is a significant public health problem.
Globally, its prevalence is rising [1]. According to the
WHO, the worldwide prevalence of obesity nearly tripled
between 1975 and 2016. Overall, about 39% of adults
aged 18 years and over were overweight, and 13%
were obese [2]. About 21.8% of adults aged 18 years
and older were obese in Indonesia, and 35.4% were
overweight [3]. According to the prevalence threshold,
the prevalence of overweight was =15% very high
problem in public health [4]. Obesity was a condition
of abnormal or excess fat accumulation that presents
a risk of health. Body mass index (BMI) is defined as
a person’s weight in kilograms divided by the square
of his height in meters (kg/m?), commonly used to
classify overweight and obesity in adults. The WHO has
classified overweight as a BMI 225, and obesity is a BMI
=30 [5]. Obesity is associated with higher mortality and
increased rates of cardiovascular disease, diabetes,
hypertension, metabolic syndrome, depression [6], and
anxiety [7].

The etiology of obesity includes behavior and
psychological factors. Obesity is a complex interplay
between genetic susceptibility and behavior, including
eating behavior, dietary habit, and physical activity [8].
Obesity is caused by a long-term imbalance between
energy intake from food consumption and energy
consumption from physical activity. Physical activity can
be important in weight control [9]. Abehavioral risk factor
has been postulated, including diets with a high energy
density, large portion sizes, eating patterns, increased
consumption of sugar-sweetened beverages, sedentary
behavior, and low level of physical activity [10].

Eating behavior was associated with appetite
and modulated by environmental, social factors, and
internal biological mechanisms [11]. Eating behavior
is related the food choice, including the selection and
decision of which foods to eat [12]. Eating behavior
is a complex interplay of physiologic, psychological,
social, and genetic factors and can influence meal
timing, the quantity of food intake, food preference,
and food selection [13]. Eating behavior has been
studied in association with body weight in aspect
cognitive restraint, disinhibition, and susceptibility

Open Access Maced J Med Sci. 2022 Jan 03; 10(T8):167-173.

167


https://orcid.org/0000-0003-4747-7239
https://orcid.org/0000-0003-3074-0387
https://orcid.org/0000-0002-0080-1831
https://orcid.org/0000-0002-5613-7001

T8 —“APHNI: Health Improvement Strategies Post Pandemic Covid-19”

Physiology

to hunger [14], [15]. Eating behaviors associated
with obesity-related responsiveness to taste, smell,
availability, and emotions as external food, under
responsiveness to internal satiety, and emotional
overeating [16], [17].

Overeating is an eating behavior disorder that
is one of the causes of obesity. Stress can increase
risk factors for obesity and binge eating disorder (BED)
[18], [19], [20], [21]. Several instruments have been
developed to assess eating behavior, such as the
three-factor eating questionnaire (TFEQ) and Dutch
Eating Behavior Questionnaire (DEBQ), and measure
domain dietary restraint, disinhibition with emotional
or external overeating, and hunger [14], [22]. Three
types of overeating were emotional eating, external
eating, and restrained eating. (1) Emotional eating:
eating in response to emotional arousal states such
as fear, anger, or anxiety; (2) External eating: eating
in response to external food cues such as sight and
smell of food; (3) Restraint eating: overeating after a
period of slimming when the cognitive resolve to diet
is abandoned [22]. Restrained eating behavior is
overeating after a period of slimming when the cognitive
resolve to diet is abandoned or defined as a tendency to
consciously restrict food intake, prevent weight gain, or
promote weight loss by controlling both energy intake
and food types eaten.

External eating behavior is eating in response
to external food cues such as sight and smell of food
and the tendency to overeat about external stimuli,
such as palatable foods. Emotional eating behavior is
eating in response to emotional arousal states such as
fear, anger, or anxiety and the tendency to overeat in
the presence of negative mood states, such as anxiety,
depression, or loneliness [22]. A study indicated that the
DEBQ had higher internal consistency and more stable
factor structure across sexes and weight categories than
the TFEQ [23]. The previous study showed that females
have OR 3.7 (p < 0.05) for negative emotional eating
[24] and a significant difference between the restrained
and external eating scores in obese and overweight
groups [25]. Food insecurity has higher odds of high
eating behavior (OR 1.96; 95% CI 1.28: 3.02) [26].

Diet quality can influence cultural and food
environment, socio-economic status, preference as
confounding factors [27]. Diet quality is defined as
a dietary pattern. Diet Quality Indices (DQlIs) are
instrument tools that can be used to quantify the overall
quality of an individual's dietary intake by scoring food
and nutrient intakes and comparing them with dietary
guidelines [28]. Diet quality is defined as a healthy diet,
balanced diet, nutritious foods, functional foods, and
nutrient-rich diet [29]. It shows the effects of healthy
eating and a reduction in risk for chronic diseases [28],
[30], [31] and mortality [28], [32], [33]. The other studies
reported that the diet quality of people who eat alone
was lower than that of people who eat together both
(B:-0.110, p=0.002) and female participants (p: - 0.069,

p = 0.005), [34]. Obese T2D patients had significantly
lower AHEI-2010 (p < 0.001), DQI-I (p < 0.001), and
DASH total scores (p = 0.044) than their nonobese
counterparts, independent of age and sex [35].

Adequacy, diet quality, and overeating were
associated with the risk of obesity. Diet quality might
be influenced by eating behavior related to nutritional
status, but research is lacking in obese adults in
Indonesia. The objective of the study was to investigate
association between eating behavior, diet quality, and
obesity.

Methods

Study design and participants

A cross-sectional survey was carried out to
assess the relationship of diet quality, eating behavior
and nutritional status among 144 respondents (39.6%
of males and 60.4% of females), aged 39.07 %
5.48 years, who were selected using stratified random
sampling from five subdistrict in Malang City, East Java,
Indonesia, between March and June 2018 from five
subdistrict in Malang City, East Java, Indonesia.

Sample size calculations were conducted
based on assuming a 95% confidence interval and
8% margin of error and taking overweight and obesity
prevalence among adults aged 18 years and older
was 35.4% [3]. The sample size required was 138
participants. The inclusion criteria were adults aged
between 30 and 49 years and not pregnant and BMI
218. The exclusion criteria were acute infection disease
(e.g., tuberculosis) and suffering diabetes mellitus. The
Ethical Committee approved the Faculty of Medicine
study, Universitas Brawijaya (Certificate No. 419/EC/
KEPK/12/2017). Written consent from the adult was
obtained before any data collection.

Measurements of data collection

The socioeconomic and demographic were
collected using a structured questionnaire. Well-trained
examiners measured the anthropometrics, both weight
and height. Weight was measured to the nearest 10" of
a kilogram, and height was measured to the 10" of
a centimeter with a stadiometer. All measurements
were performed twice using a standard protocol and
techniques [36], [37]. Body mass index (BMI) was
calculated as weight in kilograms divided by height
in squared meters, and classified into normal, 218.5
to <23 kg/m?; overweight, 223 to <24.9kg/m* obese,
225kg/m’[37].

Diet quality index assessed using the Diet
Quality Index International (DQI-I) from food frequency
questionnaire and 24-h recall. The DQI-I was calculated
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using the method by Kim et al. [38]. The DQI-I focuses on
four major aspects of diet quality, i.e., variety, adequacy,
moderation, and overall diet balance. Scores for all four
components are 100 points, including variety (0-20),
adequacy (0—40), moderation (0-30), and overall
balance (0—10). Scores of < 60% reflect the poor-diet
quality and 60 and more as a high-diet quality [22].

Variety in the diet is evaluated from overall food
group variety from five food groups (meat/poultry/fish/
egg, dairy/beans, grains, fruits, and vegetables) in total
scores 15, and variety within protein sources (consume
at least three differences sources from meat, poultry,
fish, dairy, beans, eggs) in total score 5. Adequacy is
evaluated from vegetable, fruit, grain groups (>100 %
recommendation from RDA/d) and fiber, protein, iron,
calcium, Vitamin C (>100% recommendation from
RDA), and a total of eight components was 40 points.
Moderation is evaluated from the percentage of energy
from total fat (£20% of total energy/d), saturated fat
(7% of total energy)/d, cholesterol (<300 mg/d),
sodium (£2400 mg/d), empty-calorie food (3% of total
energy/d) with total scores was 30 points. Total scores
of the overall balance were 10 points, including ratio
carbohydrate: protein: fat (44-65: 10—-15: 15-25) with 6
points and ratio PUFA: MUFA (1-1.5) and MUFA: SFA
(1-1.5) with 4 points [39].

The eating behavior score was assessed
using Dutch Eating Behavior Questionnaire (DEBQ)
developed by Van Strien et al. [22]. It consists of 33
items for evaluating three scales of eating behaviors
in adults: (1) emotional eating (13 items), (2) external
eating (10 items), and (3) restrained eating (10 items.
Responses are given through a 5-point Likert scale
with details of 1 (never), 2 (rarely), 3 (sometimes), 4
(often), and 5 (very often). The questionnaire was
translated into the Indonesian language. Before the
study, the validity of the questionnaire from 33 items
had a significant Pearson Correlation (p = 0.000). The
reliability was measured using Cronbach’s alpha for
restrained eating (oo = 0.835), emotional eating (o =
0.974), external eating (o = 0.705), and all of them o
> 0.60.

The score for each component of eating
behavior is obtained from the total number of responses
from each question item. Categorized as emotional
eating or external eating or restrained eating if 22.5, and
not emotional eating or not external eating or restrained
eating if <2.5 [22].

Statistical analysis

Participants’ characteristics were presented in
descriptive statistics (means and standard deviations
or frequencies). The independent t-test and y* analyses
were performed to assess differences between
nutritional status, sex, eating behavior, and diet
quality. Association of eating behavior, diet quality, and

nutritional status was analyzed logistical regression
and independent t-test. Analyses were conducted using
IBM SPSS 22.0. Statistical significance was defined as
a two-tailed p < 0.05.

Results

Characteristics of participant

A total of 144 adults were enrolled in the study.
Table 1 shows the characteristics of participants by
nutritional status. The mean age was 39.22 + 5.50 years.
The participants were grouped by nutritional status, and
there were 28.5 % with BMI 18.5-24.9 kg/m* (normal
group) and 71.5%% with BMI =25 kg/m” (overweight
and obesity). Most of the participants were female
(60.4%), <40 years old (56.3%), completed education
length around 12 years (13.9%), and smokers (59.7%).
In the overweight and obesity group, the proportion of
females; less than 40 years old, who do not have an
occupation, married status, and smoker status was
higher than participants in the BMI normal group. As
presented in Table 1, all characteristic respondents did
not differ significantly among the two groups (p > 0.05).

Table 1: The characteristics of participants by nutritional status

Characteristics All Normal Overweight  p-value y°
(n=144) (n=41) and Obesity
(n=103)

Sex, % (n) 0.054 0.522
Female 60.4 (87) 28.5(41) 31.9 (46)
Male 39.6 (57) 31.9(46) 18.8(27)

Age group, % (n) 0.274 0.091
Less 40 years 56.3 (81) 18.1(26) 38.2(55)
More than 40 years 43.8 (63) 10.4 (15) 33.3(48)

Education level, % (n) 0.787 0.032
Primary school 13.9 (20) 4.2 (6) 9.7 (14)
Secondary school 20.8 (30) 5.6 (8) 15.3 (22)
High school 48.6 (70) 33.3(48) 33.3(48)
Graduate degree 16.7 (24) 13.2(19) 13.2(19)

Employment’s status, % (n) 0.580 -0.046
No occupation 50 (72) 13.2(19) 36.3(53)
Employee 50 (72) 156.3(22) 34.7 (50)

Marital status, % (n) 0.441 0.064
Married 92.4(133) 27.1(39) 65.3(94)
Separated 2.8 (4) 0 2.8 (4)
Single 4.9(7) 1.4 (2) 3.5(5)

Cigarettes % (n) 0.950 0.017
Smoker 59.7 (86) 17.4 (25) 42.4(61)
Ex-Smoker 4.9(7) 1.4 (2) 3.5(5)
No-Smoker 35.4 (51) 9.7 (14) 25.7 (37)

Values are expressed as % (n). * Significant at P < 0.05. % Chi-square test.

Association diet quality and nutritional
status

The mean of body massa image (BMI) was
26.14 + 4.99 (95% ClI: 25.34; 27.0), and the mean BMI
among female participants was higherthan males (26.61
1 4.88: 95% Cl: 25.56; 27.67 vs. 25.42 + 5.13: 95% CI:
24.12; 26.62, p > 0.05). Most of the participants had a
BMI of 25 and more. The prevalence of overweight with
BMI 25-29.9 was 20.8%, and obesity with BMI =30 was

Open Access Maced J Med Sci. 2022 Jan 03; 10(T8):167-173.

169



T8 —“APHNI: Health Improvement Strategies Post Pandemic Covid-19”

Physiology

50.7%. The female participant had a two-fold higher
likelihood of being overweight or obese than the male
participant (OR=2.25, 95% CI: 1.077; 4.071, p < 0.05).

The diet quality index was assessed using the
Diet Quality Index-International (DQI-I). The total DQI-I
and component of diet quality for study participants in
Table 2 and by nutritional status and sex are shown
in Table 3. The DQI-I total score reached 58% from
the 100% possible score. Table 2 shows that the best
achieved DQI-I score was variety (80.6%; 57.99 *
7.26), followed by moderation (68.8%; 20.63 + 4.18)
and adequacy (48.8%; 19.50 + 4.58). DQI-I total
score overall balance was the lowest score (17.5%;
1.75 = 2.14). The balance of energy sources from
macronutrients was 23.8%; the however ratio of PUFA
to SFA and MUFA to SFA was 8%. Scoring criteria and
points are referred to Tur et al. [39].

Table 2: Diet quality index-international scores and components

Component Score range Mean+SD  95% CI
(points)

0-100

DQI-I total score 57.99+7.26 56.79-59.18

Variety 0-20 16.11+2.85 15.64-16.58
Overall food group variety 0-15 12.21+2.34 11.82-12.59
Within-group variety for protein sources 0-5 3.90+1.00 3.74-4.07

Adequacy 0-40 19.50 +4.58 18.75-20.25
Vegetable group 0-5 152+155 1.27-1.78
Fruit group 0-5 098+1.55 0.72-1.24
Grain group 0-5 3.33+1.51 3.05-3.55
Fiber 0-5 1.04 £0.37  0.98-1.1
Protein 0-5 481+059 4.71-4.90
Iron 0-5 255+152 2.30-2.80
Calcium 0-5 1.83+1.26 1.63-2.04
Vitamin C 0-5 3.47+1.53 3.22-3.72

Moderation 0-30 20.63+4.18 19.94-21.31
Total fat 0-6 215+218 1.79-2.50
Saturated fat 0-6 1.31+£2.03 0.98-1.65
Cholesterol 0-6 517+1.89 4.85-5.
Sodium 0-6 6.0+0 6
Empty calorie foods 0-6 6.0+0 6

Overall balance 0-10 1.75+2.14  1.40-2.10
Macronutrient ratio 0-6 1.43+1.97 1.11-1.76
Fatty acid ratio 0-4 0.32+1.08 0.14-0.50

In Table 3, the comparison DQI-I total scores
between normal BMI groups and the overweight and
obesity group was 58.03 + 6.95 versus 57.95 + 7.60,
p > 0.005. However, the female and male groups were
57.40 £ 7.08 versus 58.88 + 7.51, p > 0.005. There was
no significant difference in total DQI-I and component
scores, including variety, adequacy, moderation, and
overall balance across nutritional status and sex, p
> 0.005 the lowest score of DQI was balanced ration
energy from carbohydrate, protein, and fat, and also
ratio MUFA to SFA ad Ratio PUFA to SFA.

Analysis of covariance (ANCOVA) was
performed to compare DQI-I total score with adjusted
age and sex as covariates. There was no significant
association between DQI-I total score and nutritional
status (F = 0.715, p > 0.05). The score of DQI-I less
than 60% reflects a poor-diet quality. More than half of
the study participants had a poor-diet quality (60.4%).
The poor-diet quality was higher in the overweight
and obesity group (43.75%) than the normal group
(16.67%), (Figure 1). The proportion of poor-diet quality
in the female group (40.3%) was higher than the male

group (20.15). The study participants’ overweight and
obesity had a 1.12-fold likelihood of poor-diet quality
(OR 1.116, 95% CI 0.534; 2.331, p > 0.05). The female
adult had a. 1.931-fold likelihood of poor-diet quality OR
1.931 (95% CI1 0.974; 3.825, p > 0.05).

Association eating behavior and
nutritional status

In Table 4, it was shown that there was no
statistically significant difference in the emotional
eating score, external eating score, and restrained
eating score among BMI normal and overweight-
obesity. Comparison based on sex in Table 4 showed
that restrained eating score in males was higher than
female adults and a significant difference (p<0.05).

The emotional and external eating scores
negatively correlated with overweight and obesity status
and sex (p > 0.05). There was a significant positive
correlation between restrained and sex (p < 0.01) but
not significantly with nutritional status (p > 0.005), as
shown in Table 5.

Most adults experience emotional eating 13.6%
and external eating 45.1%, and neither significant
difference with overweight and obesity status nor sex
(p > 0.05). The proportion of adults with overweight
and obesity was higher with experience restrained
eating than adults with BMI normal and female. There
was a significant difference of restrained eating with
overweight and obesity status (p < 0.05) with OR 2.652
(Cl 95% 1.149; 6.119) and female (OR 2.496, Cl 95%
1.195; 5.212, p < 0.05).

Discussion

The study investigated the association of
overweight and obesity with diet quality and eating
behavior. Overweight and obesity are associated with
excess food intake and are related to quantity, quality,
and eating behavior. Eating behavior can influence food
intake and diet quality and impact of imbalance energy
intake. Food choice, food intake, and eating behavior
can influence confounding variables such as socio-
demographic factors. In the study, the characteristics
of the participants with BMI normal and overweight
and obesity groups are similar, which minimized the
potential for bias from confounding factors.

In the study, overweight and obesity, central
obesity, are more prevalent among women than male
participants. In Tanzania, the risk of overweight/obesity
was higher among older women (PR 1.59; 95% CI:
1.30-1.95), [40]. A high prevalence of maternal obesity
is reported in a systematic review and meta-analysis
across Africa, 6.5-50.7% [41].
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Table 3: Diet quality index-international across nutritional status and sex

Dietary component Overweight and obesity (n = 103) Normal (n = 41) p-value Female (n = 87) Male (n = 57) p-value
DQI-I score (0-100) 57.95+7.60 58.03 +6.95 0.946 57.40+7.08 58.88 + 7.51 0.235
Component scores
Variety (0-20) 16.38 £ 3.16 15.83 £2.48 0.142 16.13 £2.85 16.09 + 2.88 0.937
Adequacy (0-40) 19.71 £4.50 19.28 +4.69 0.572 19.62 + 4.50 19.32+4.73 0.698
Moderation (0-30) 20.34 +4.0.1 20.92 +4.36 0.413 20.21+4.20 21.26+4.10 0.139
Overall balance (0-10) 1.51+£2.08 2.0+2.19 0.490 0.25+0.96 042+1.24 0.360
Table 4: Eating behavior components by nutritional status and sex
Eating Behavior Component # All (n = 144) Nutritional Status Sex

Overweight and Obesity (n = 103) Normal (n = 41) p-value Female (n = 87) Male (n = 57) p-value
Emotional eating 1.46 £00.89 1.43 £ 0.81 1.53 + 1.06 0.565 1.42 £ 0.86 1.53 £1.93 0.467
External eating 2.35+0.88 243 +1.06 2.50+0.73 0.067 2.32+0.74 2.32+0.73 0.997
Restrained eating 2.32+0.74 2.40+0.81 2.22+1.02 0.281 2.04+0.79 2.55+0.88 0.001*

# DEBQ, Dutch Eating Behavior Questionnaire. * Significant at P < 0.05.

The proportion of participants’ poor-diet quality
was high in the study, both nutritional status and sex.
The lowest percentage of the score on the overall
balance component, including ratio PUFA to SFA and
MUFA to SFA, was 8% and ratio macronutrient. The
diet quality measurement based on the DASH score
reported no significant association between dietary
quality and obesity indicators [40].

Table 5: Interclass correlation eating behavior components,
obesity status, and sex

Eating behavior Nutritional status Sex

component? Pearson coefficient p-value  Pearson coefficient p-value
Emotional eating -0.003 0.974 -0.071 0.397
External eating -0.142 0.090 -0.003 0.972
Restrained eating 0.160 0.56 0.305 0.000**

“DEBQ, Dutch Eating Behavior Questionnaire. *Significant at P < 0.05 **Significant at P < 0.01.

Similar results had been reported that after
adjusting for age, sex, energy intake, physical activity,
and smoking status, multivariate analysis of covariance
did not show any significant results regarding diet
quality indices’ in Tehran [42]. HEI-2005 and DQI-I
could not predict overweight and obesity. In another
cross-sectional survey study, informed diet quality
score was associated with nutrition knowledge score
and no significant correlation with BMI and diet quality
index [43].

The prevalence of overweight and obesity
was higher among females. The study participants
overweight and obesity had a 2.6-fold likelihood
of experiencing restrained eating, and the female
participant had a 2.5-fold likelihood of experiencing
eating. The overweight and obese adult attempts
to manage their body weight [44]. Restrained eating
was overeating after a period of slimming when the
cognitive resolve to diet is abandoned. Restrained
eating is an individual’'s attempt to manage body
weight by cognitively controlling food intake [45]. The
previous study showed that have prospectively linked
restrained eating to a higher risk of developing obesity
in preadolescent and adolescent girls [46], [47] and
greater weight gain in adults [48], [49]. Study in the
USAinformed that restraint scale scores were positively
associated with both BMI (adjusted g = 0.39 kg/m?;
95% confidence interval (Cl) = 0.34-0.44; p < 0.001)

and weight gain (adjusted g = 0.33 pounds; 95%
Cl =0.17-0.49; p < 0.001) [50].

60.0%

Proportion (95% CI)

=
=

Overweight-Obesity Quality Diet

Nutritional Status Category
WPoor Quality Diet
Error Bars: 95% CI SHigh Quality Diet

Figure 1: Proportion poor-diet quality across by nutritional status

This study had several limitations; first, there
are limitations inherent in a cross-sectional study
design. The cause-and-effect relationship between
obesity status, diet quality, and eating behavior could
not be determined [51]. The study might not include all
the possible cofounder factors, such as sex, age, BMI,
sociodemographic, and stress exposure.

Conclusion

Overweight and obesity, as well as central
obesity, is prevalent among women than male
participants. Restrained eating was higher in the
overweight and obesity group and female participants.
A diet quality index could not predict associated with
overweight and obesity. Future studies should examine
the causal effects of eating behaviors on quality diet
and in the development of obesity.

Open Access Maced J Med Sci. 2022 Jan 03; 10(T8):167-173.

171



T8 —“APHNI: Health Improvement Strategies Post Pandemic Covid-19”

Physiology

References 16. Barkeling B, Ekman S, Rossner S. Eating behaviour in obese
and normal-weight 11-year-old children. Int J Obes Relat Metab
Disord. 1992;16(5):355-60.
1. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, PMid:1319970
Margono C, et al. Global, regional, and national prevalence of ~ 17. Schachter S. Obesity and eating: Internal and external cues
overweight and obesity in children and adults during 1980-2013: differentially affect the eating behavior of obese and normal
A systematic analysis for the global burden of disease study subjects.  Science.  1968;161(3843):751-76.  https:/doi.
2013. Lancet. 2014;384(9945):766-81. https://doi.org/10.1016/ org/10.1126/science.161.3843.751
S0140-6736(14)60460-8 PMid:5663800
PMid:24880830 18. Goldschmidt AB, Tanofsky-Kraff M, Goossens L, Eddy KT,
2. World Health Organization; 2021. Available from: https://www. Ringham R, Yanovski SZ, et al. Subtyping children and
who.int/news-room/fact-sheets/detail/obesity-and-overweight adolescents with loss of control eating by negative affect and
[Last accessed on 2021 Oct 17]. dietary restraint. Behav Res Ther. 2008;46(7):777-87. https://
3. National Institute of Health Research and Development of doi.org/10.1016/j.brat.2008.03.004
Ministry of Health of the Republic of Indonesia. Jakarta: The PMid: 18460404
2018 Indonesia Basic Health Survey (Riskesdas), National 19. Stein RI, Kenardy J, Wiseman CV, Dounchis JZ, Arnow BA,
Report; 2018. Wilfley DE. What's driving the binge in binge eating disorder?
4.  De Onis M, Borghi E, Arimond M, Webb P, Croft T, Saha K, et al. A prospective examination of precursors and consequences.
Prevalence thresholds for wasting, overweight, and stunting in Int J Eat Disord. 2007;40(3):195-203. https://doi.org/10.1002/
children under 5 years. Public Health Nutr. 2019;22(1):175-9. eat.20352
https://doi.org/10.1017/S13689800180024 34 PMid:17103418
PMid:30296964 20. O’Connor DB, Jones F, Conner M, McMillan B, Ferguson E.
5. World Health Organization. Obesity: Preventing and Managing Effects of daily hassles and eating style on eating behavior.
the Global Epidemic. Geneva: World Health Organization; 2000. Health Psychol. 2008;27 Suppl 1:520-31. https://doi.
6. Stunkard AJ, Faith MS, Allison KC. Depression and obesity. 0rg/10.1037/0278-6133.27.1.520
Biol Psychiatry. 2003;54(3):330-7. https://doi.org/10.1016/ PMid:18248102
s0006-3223(03)00608-5 21. Striegel-Moore RH, Dohm FA, Kraemer HC, Schreiber GB,
PMid:12893108 Taylor CB, Daniels SR. Risk factors for binge-eating disorders:
7. Gariepy G, Nitka D, Schmitz N. The association between obesity An exploratory study. Int J Eat Disord. 2007;40(6):481-7. https://
and anxiety disorders in the population: A systematic review and doi.org/10.1002/eat.20400
meta-analysis. Int J Obes (Lond). 2010;34(3):407-19. https:// PMid:17573685
doi.org/10.1038/ij0.2009.252 22. Van Strien T, Frijters JE, Bergers GP, Defares PB. The Dutch
PMid:19997072 eating behavior questionnaire (DEBQ) for assessment of
8.  Blither M. Obesity: Global epidemiology and pathogenesis. Nat rgstrained, emotional, and external eating behavior. Int J Eat
Rev Endocrinol. 2019;15(5):288-98. https://doi.org/10.1038/ Disord. 1986;5(2):295-315.
s41574-019-0176-8 23. Allison DB, Kalinsky LB, Gorman BS. A comparison of
PMid:30814686 the psychometric properties of three measures of dietary
9.  Fogelholm M, Kukkonen-Harjula K. Does physical activity prevent L?Zﬁ;a(;n;'0377?6%?;43?(5;;34&5041 992;4(3):391-8.  https://dol.
weight gain-a systematic review. Obes Rev. 2000;1(2):95-111. o T
https://doi.org/10.1046/j.1467-789x.2000.00016.x PMid:2592686
PMid: 12119991 24. Sze KY, Lee EK, Chan RH, Kim JH. Prevalence of negative
10. Rennie KL, Johnson L, Jebb SA. Behavioural determinants emotlona! eating and its assoma.ted psychoso_ual factors a”.‘°”9
. . . urban Chinese undergraduates in Hong Kong: A cross-sectional
of obesity. Best Pract Res Clin Endocrinol Metab. study. BMC Public Health. 2021:21(1):1-10
2005;19(3):343-58. https://doi.org/10.1016/j.beem.2005.04.003 ' o ’ ’ ’ ) )
PMid-16150379 25. Kargar M, Sarvestani RS, Tabatabaee HR, Niknami S. The
’ assessment of eating behaviors of obese, overweight, and
11. De Graaf C, Blom WA, Smeets PA, Stafleu A, Hendriks HF. normal-weight adolescents in Shiraz, Southern Iran. Int J
Biomarkers of satiation and satiety. Am J Clin Nutr. Community Based Nurs Midwifery. 2013;1(1):35-42.
2004;79(6):946-61. https://doi.org/10.1093/ajcn/79.6.946 26. Lépez-Cepero A, Frisard C, Bey G, Lemon SC, Rosal MC.
PMid:15159223 Association between food insecurity and emotional eating
12. Viana V, Sinde S. Validation study of a questionnaire in a in Latinos and the mediating role of perceived stress. Public
Portuguese sample (CEBQ). Anal Psicol. 2008;26(1):111-20. Health  Nutr.  2020;23(4):642-8. https://doi.org/10.1017/
13. Grimm ER, Steinle NI. Genetics of eating behavior: Established $1368980019002878
and emerging concepts. Nutr Rev. 2011;69(1):52-60. https://doi. PMid:31718732
org/10.1111/j.1753-4887.2010.00361.x 27. Marshall S, Burrows T, Collins C. Systematic review of diet quality
PMid:21198635 indices and their associations with health-related outcomes in
14. Stunkard AJ, Messick S. The three-factor eating children and adolescents. J Hum Nutr Diet. 2014,27(6):577-98.
questionnaire to measure dietary restraint, disinhibition, and https://doi.org/10.1111/jan. 12208
hunger. J Psychosom Res. 1985;29(1):71-83. https://doi. PMid:24524271
0rg/10.1016/0022-3999(85)90010-8 28. Wirt A, Collins CE. Diet quality-what is it, and does it matter?
PMid:3981480 Public Health Nutr. 2009;12(12):2473-92.  https://doi.
15. Bryant EJ, King NA, Blundell JE. Disinhibition: Its effects on 0rg/10.1017/S136898000900531X
appetite and weight regulation. Obes Rev. 2008;9(5):409-19. PMid:19335941
https://doi.org/10.1111/j.1467-789X.2007.00426.x 29. Alkerwi AA. Diet quality concept. Nutrition. 2014;30(6):613-8.
PMid:18179615 https://doi.org/10.1016/j.nut.2013.10.001
172 https://oamjms.eu/index.php/mjms/index


https://oamjms.eu/index.php/mjms/index
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1016/S0140-6736(14)60460-8
https://doi.org/10.1016/s0006-3223(03)00608-5
https://doi.org/10.1016/s0006-3223(03)00608-5
https://doi.org/10.1016/0022-3999(85)90010-8
https://doi.org/10.1016/0022-3999(85)90010-8

Muslihah et al. Nutrition Status, Eating Behavior, and Diet QUality

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

PMid:24800663

Becker EM, Nissen LR, Skibsted LH. Antioxidant evaluation
protocols: Food quality or health effects. Eur Food Res Technol.
2004;219(6):561-71.

Lee Y, Mitchell DC, Smiciklas-Wright H, Birch LL. Diet quality,
nutrient intake, weight status, and feeding environments of girls
meeting or exceeding recommendations for total dietary fat of the
American Academy of Pediatrics. Pediatrics. 2001;107(6):e95.
https://doi.org/10.1542/peds.107.6.e95

PMid: 11389293

Mwatsama M, Stewart L. Food Poverty and Health Food Poverty
and Health: Briefing Statement. London, UK: Royal Colleges of
Physicians of the United Kingdom; 2005.

McCullough ML, Feskanich D, Stampfer MJ, Giovannucci EL,
Rimm EB, Hu FB, et al. Diet quality and major chronic disease
risk in men and women: moving toward improved dietary
guidance. Am J Clin Nutr. 2002;76(6):1261-71. https://doi.
org/10.1093/ajcn/76.6.1261

PMid: 12450892

Chae W, Ju YJ, Shin J, Jang SI, Park EC. Association between
eating behavior and diet quality: eating alone vs. eating
with others. Nutr J. 2018;17(1):117. https://doi.org/10.1186/
$12937-018-0424-0

PMid:30567552

Cheung LT, Chan RS, Ko GT, Lau ES, Chow FC, Kong AP.
Diet quality is inversely associated with obesity in Chinese
adults with Type 2 diabetes. Nutr J. 2018;17(1):63. https://doi.
org/10.1186/s12937-018-0374-6

PMid:29970112

World Health Organization. Physical Status: The Use and
Interpretation of Anthropometry. Report of a WHO Expert
Committee. World Health Organ Tech Rep Ser. 1995;854:1-452.

PMid:8594834

World Health Organization. The Asia-Pacific Perspective:
Redefining Obesity and its Treatment. Geneva, Switzerland:
World Health Organization; 2000.

Kim S, Haines PS, Siega-Riz AM, Popkin BM. The diet quality
index international (DQI-I) provides an effective tool for cross-
national comparison of diet quality as illustrated by China and
the United States. J Nutr. 2003;133(11):3476-84. https://doi.
org/10.1093/jn/133.11.3476

PMid: 14608061

Tur JA, Romaguera D, Pons A. The diet quality index-
international (DQI-I): Is it a useful tool to evaluate the quality of
the Mediterranean diet? Br J Nutr. 2005;93(3):369-76. https://
doi.org/10.1079/bjn20041363

PMid: 15877877

Mosha D, Paulo HA, Mwanyika-Sando M, Mboya IB,
Madzorera |, Leyna GH, et al. Risk factors for overweight and
obesity among women of reproductive age in Dar es Salaam,
Tanzania. BMC Nutr. 2021;7(1):37. https://doi.org/10.1186/
s40795-021-00445-z

PMid:34266482

Onubi OJ, Marais D, Aucott L, Okonofua F, Poobalan AS.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Maternal obesity in Africa: a systematic review and meta-
analysis. J Public Health. 2016;38(3):e218-31. https://doi.
org/10.1093/pubmed/fdv138

PMid:26487702

Asghari G, Mirmiran P, Rashidkhani B, Asghari-Jafarabadi M,
Mehran M, Azizi F. The association between diet quality indices
and obesity: Tehran lipid and glucose study. Arch Iran Med.
2012;15(10):599-605.

PMid:23020534

Muslihah N, Winarsih S, Soemardini S, Zakaria AS, Zainudiin
Z. Diet quality and its relationship with nutritional knowledge,
socioeconomic status, and nutritional status. dan status gizi.
J Gizi Pangan. 2013;8(1):71-6.

Bish CL, Blanck HM, Serdula MK, Marcus M, Kohl HW 3",
Khan LK. Diet and physical activity behaviors among Americans
trying to lose weight: 2000 behavioral risk factor surveillance
system. Obes Res. 2005;13(3):596-607. https://doi.org/10.1038/
oby.2005.64

PMid:15833946

Ruderman AJ. Dietary restraint: A theoretical and empirical
review. Psychol Bull. 1986;99(2):247-62.

PMid:3515384

Stice E, Cameron RP, Killen JD, Hayward C, Taylor CB.
Naturalistic weight-reduction efforts prospectively predict
growth in relative weight and onset of obesity among female
adolescents. J Consult Clin Psychol. 1999;67(6):967-74. https://
doi.org/10.1037//0022-006x.67.6.967

PMid: 10596518

Stice E, Presnell K, Shaw H, Rohde P. Psychological and
behavioral risk factors for obesity onset in adolescent girls:
Aprospective study. J Consult Clin Psychol. 2005;73(2):195-202.
https://doi.org/10.1037/0022-006X.73.2.195

PMid: 15796626

French SA, Jeffery RW, Forster JL, McGovern PG, Kelder SH,
Baxter JE. Predictors of weight change over two years among
a population of working adults: the Healthy Worker Project. Int J
Obes Relat Metab Disord. 1994;18(3):145-54.

PMid:8186811

Klesges RC, Isbell TR, Klesges LM. Relationship between dietary
restraint, energy intake, physical activity, and body weight:
A prospective analysis. J Abnorm Psychol. 1992;101(4):668-74.
https://doi.org/10.1037//0021-843x.101.4.668

PMid:1430606

Schur EA, Heckbert SR, Goldberg JH. The association of
restrained eating with weight change over time in a community-
based sample of twins. Obesity. 2010;18(6):1146-52. https://doi.
org/10.1038/0by.2009.506

PMid:20111024

Conklin Al, Forouhi NG, Surtees P, Khaw KT, Wareham NJ,
Monsivais P. Social relationships and healthful dietary
behavior: Evidence from over-50s in the EPIC cohort, UK.
Soc Sci Med. 2014;100(100):167-75. https://doi.org/10.1016/j.
socscimed.2013.08.018

PMid:24035440

Open Access Maced J Med Sci. 2022 Jan 03; 10(T8):167-173.

173



