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Abstract: The diet quality of adolescents in low-middle-income countries is low. Especially in post-
disaster areas, adolescents are not a priority target for handling nutritional cases compared with other
vulnerable groups. The aim of this study was to examine the factors associated with diet quality
among adolescents in post-disaster areas in Indonesia. A cross-sectional study was performed with
375 adolescents aged 15–17 years, representing adolescents living close to the areas most affected by a
significant disaster in 2018. The variables obtained include adolescent and household characteristics,
nutritional literacy, healthy eating behavior constructs, food intake, nutritional status, physical activity,
food security, and diet quality. The diet quality score was low, with only 23% of the total maximum
score. Vegetables, fruits, and dairy scored the lowest, whereas animal protein sources scored the
highest. Higher eating habits of animal protein sources; being healthy; normal nutritional status of
adolescents; higher vegetable and sweet beverage norms of mothers; and lower eating habits of sweet
snacks; animal protein sources; and carbohydrate norms of mothers are associated with higher diet
quality scores in adolescents (p < 0.05). Improving the quality of adolescent diets in post-disaster
areas needs to target adolescent eating behavior and changes in mothers’ eating behavior.

Keywords: adolescent; diet quality; food security; post-disaster; vulnerable group

1. Introduction

Adolescents are a critical group in the manifestation of non-communicable diseases in
adulthood; they provide an important contribution to nutritional improvement between
generations [1]. Fulfillment of nutrition at this stage will have future impacts [2]. Appro-
priate diet quality is necessary for growth and the prevention of nutritional status-related
macro- and micronutrient deficiencies or excess intakes [3].

Low diet quality is a major contributor to nutritional problems in low-middle-income
countries (LMICs), where malnutrition remains a serious public health problem [1,4–6].
In Indonesia, the prevalence of underweight, stunting, and overweight adolescents aged
16–18 years reached 8.1%, 26.9%, and 13.5%, respectively, in 2018 [7]. The percentage of
adolescent obesity increased by almost half from the previous year (7.3%), whereas the
prevalence of underweight and stunting decreased to 19.4% and 31.2%, respectively, in
2013 [8].

Achieving good diet quality is difficult in LMICs, where starchy staple foods dominate
diets, whereas the sources of animal foods, fruits, and vegetables are unavailable or difficult
to obtain [9,10]. Other factors, including attitude, nutrition literacy, family support, friends
or influential people for adolescents, and the ability to eat a balanced diet are also obstacles
that hinder the achievement of good diet quality in adolescents [11–13].

In post-disaster areas, the diet quality of adolescents can be worse because this group
is not a priority target for addressing nutritional cases, which typically focus on other
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vulnerable groups, such as toddlers and pregnant women [14]. Additionally, the food
security of the family and the socioeconomic structure of the community have changed,
thereby affecting the quality of the family’s diet, including that of adolescents [15].

In post-disaster areas, diet quality and its influencing factors have yet to be studied
in detail. In contrast, interventions that focus on improving the quality of diets in the
adolescent group in the post-disaster period need to be performed, particularly during
rehabilitation and post-construction when individuals start living in normal conditions
and determine the fulfillment of food in their respective households. This study aimed
to determine the factors that influence diet quality in adolescents in post-disaster areas in
Indonesia. The research results can be useful for designing nutrition and health programs
for adolescents in post-disaster areas.

2. Materials and Methods
2.1. Study Population

From October 2021 to January 2022, a cross-sectional study was conducted on ado-
lescents aged 15–17 years attending high school in the Indonesian city of Palu, which is
located close to the area most affected by a major natural disaster in September 2018. The
inclusion criteria were students in class X or XI, who lived with their mother, were willing
to participate in the study, and signed an informed assent themselves and informed consent
from their mother.

Sample determination was calculated on the basis of the formula [16], using 95%
and 5% confidence and precision levels, respectively; the proportion used was 40.71%,
which is the proportion of adolescents with vulnerable households. This proportion is used
because the study sample is the subject of an initial De-Nulit study. The De-Nulit study is a
study of nutritional literacy and diet quality in adolescents in food-insecure households in
Indonesia. A total of 405 adolescents were randomly taken, and only 395 were successfully
interviewed and had complete data.

2.2. Eating Habit and Construction of a Diet Quality Score

Adolescent food consumption includes eating habits of carbohydrates; vegetables;
fruits; animal (including dairy) and plant protein sources; salty, sweet, and fatty foods;
and sweet beverages, as assessed using a food frequency questionnaire. Answer scores
were >1 time per day (score 5), 1 time per day (score 4), 3–6 times per week (score 3),
1–2 times per week (score 2), and <3 times per month (score 1) [7].

Diet quality in adolescents was assessed using the IGS3-60, which is the Healthy Eating
Index developed for adolescents in Indonesia [17] and incorporates the iron component.
The types of food consumed by the participants were grouped into carbohydrate foods,
animal-based protein sources, plant-based protein sources, fruits, vegetables, dairy, and
iron. All components in the diet quality assessment were food groups, except for iron.
The inclusion of iron in the diet quality index is based on the fact that special attention
needs to be addressed to the prevalence of anemia in adolescents in Indonesia, which is a
moderate-level public health problem [7]. The average number of food portions was based
on a 2-day non-consecutive 24-h food recall. Information on the type and amount of food
intake was collected in household measurement and subsequently converted into grams
using a food picture [18]. Modified IGS3-60 validation was performed by comparing the
IGS value with the mean adequacy ratio. The correlation value was 0.82 (p < 0.01).

2.3. Other Covariates

The data collected included adolescent characteristics, such as age, and gender, nu-
tritional knowledge, nutritional literacy, attitudes, subjective norms, behavioral control,
intention to have a healthy diet, influence of friends, and parents, food consumption, diet
quality, nutritional status, physical activity, and health conditions. The data obtained from
mothers in the form of the socioeconomic conditions of adolescents and their families
included household expenditures, mother’s educational level, household size, family type,
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knowledge of nutrition, maternal nutritional literacy, and maternal food norms, as well as
food allocation in the household and food security.

Household expenditures were assessed as a proxy indicator of household income.
Moreover, mother’s educational level, maternal nutritional literacy, household size, family
type, food norms, and maternal food consumption habits were examined. Expenditures
were categorized into quartiles. The mother’s educational level was divided into no school,
basic education, secondary education, and higher education [19]. The maternal nutritional
literacy was determined on the basis of the mean score of functional literacy, interactive liter-
acy, and critical literacy components. The household size was divided into small, medium,
and large [20]. The family type was divided into electron (the family consists of a father or
a mother and unmarried children), nuclear (if a father, a mother, and unmarried children
were in the family), atom (a father, a mother, unmarried children, and other unmarried
family members), molecular (two married couples in different generations with or without
family who are married or unmarried), and joint (two or more married couples in one gen-
eration or three or more couples in multi-generation) [21]. The mother’s eating norm was
determined on the basis of the mean value of the Healthy Eating Norm [22]. Information
on the Healthy Eating Norm was obtained from the question, “How often do you eat the
following foods and drinks so that you can live a healthy life until you are old?” followed
by a list of food groups classified on the basis of the balanced nutrition guidelines [22,23].
The Healthy Eating Norm response scale consisted of never, <3 times per month, 1–2 times
per week, 3–6 times per week, 1 time per day, and >1 time per day [7]. Food allocation in
households was assessed using a Likert scale question. Mothers were asked to rank each
household member based on food allocation in the order from “more diverse” to “least
diverse;” subsequently, it will be determined whether the adolescent is a priority or not
a priority in family food allocation [24]. Food allocation consisted of carbohydrate and
protein sources, vegetables, and fruits. Mothers’ eating habits were determined on the
basis of the mean score for eating vegetables; fruits; animal (including diary) and plant
protein sources; salty, sweet, and fatty foods; and sweet beverages measured using a food
frequency questionnaire with a response scale of <3 times per month, 1–2 times per week,
3–6 times per week, 1 time per day, and >1 time per day [7]. Household food security was
measured using the Household Food Insecurity Access Scale questionnaire consisting of
nine questions [25] that were validated for adolescent households in Indonesia [26]. This
variable was categorized into secure (0–1), slightly food insecure (2–7), moderate food
insecure (8–14), and severe food insecure (15–27).

The parents’ and peers’ influence was determined on the basis of the Social Support
Scales scores [27]. The Social Support Scales consisted of 14 questions to assess the influence
of parents and 11 questions to determine the influence of peers. The questionnaire was
translated to Bahasa Indonesia and validated using Cronbach’s alpha >0.80. Nutrition
literacy was assessed using a validated questionnaire (Cronbach’s alpha ≥ 0.70) that was
modified from the Nutrition Literacy Inventory (NLI-28) [28]. The scoring was based on a
Likert scale consisting of five choices, including “strongly agree,” “agree,” “undecided,”
“disagree,” and “strongly disagree.” Each statement was scored from 1 point as the lowest
to 5 points as the highest. The mean score was used in the statistical test.

The construction of eating behavior consisted of attitudes, subjective norms, behav-
ioral control, and intentions to have a healthy diet. These Theory of Planned Behavior
constructs on a healthy diet were assessed using a validated and reliability-tested ques-
tionnaire [29]. The scoring was based on five answer choices for each statement, such as
“strongly agree,” “agree,” “undecided,” “disagree,” and “strongly disagree.” Responses to
each positive statement were scored from 5 to 1 (strongly agree to disagree strongly), and
negative statements were scored from 1 to 5 (strongly agree to disagree strongly). Attitudes,
subjective norms, behavioral control, and intentions were determined on the basis of the
mean score in the statistical analysis.

Body image was determined using the Contour Drawing Rating Scale (CDRS)
method [30]. The CDRS has been validated in Malaysian adolescents who are very close
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to Indonesian culture and body structure [30]. Participants were asked to choose one of
the nine images that most closely resembled the current state of their body and their most
desirable body image. Body image is a range of values for the desired and actual body
shape. Values ranged from −8 (wants to be skinny) to 8 (wants to be fat).

To measure the body mass index (BMI) according to age, the nutritional status of adoles-
cents assessed included weight and height. BMI is calculated by comparing weight (kilograms)
with the square of height (meters). The BMI according to the age of adolescents was classified
on the basis of the World Health Organization classification, which includes severe malnutri-
tion (<−3 SD), thinness (−3 to <−2 SD), good nutrition (normal,−2 to +1 SD, over nutrition
(overweight, +1 to +2 SD), and obesity (obese, >+2 SD) [31].

Physical activity was assessed using the adolescent’s physical activity level (PAL).
Information on the participant’s physical activity was collected through a 24-h physical
activity recall for two non-consecutive days. The average duration of the participant’s
physical activity (hours) for 24 h multiplied by the physical activity ratio score for each
activity refers to the FAO [32]. PALs of 1.40–1.69, 1.70–1.99, and 2.00–2.40 were categorized
as light (light), moderate (moderate), and heavy (vigorous) activities, respectively. Health
status was assessed by the number of days the participant was absent from school in a
month. Participants were categorized as healthy if they had never been sick and had never
been unable to attend school in the past month and were categorized as sick if they did not
attend school at least one day because of illness.

2.4. Statistical Analysis

Data normality was identified using the Kolmogorov–Smirnov test and was found
to be not normally distributed. However, each variable’s mean, standard deviation, and
presentation are presented descriptively to provide comparable information with previous
studies. The chi-square test and Kruskal–Wallis test were applied to assess the difference
between gender, differences between adolescents eating habits, and mothers’ eating habits,
and norms. The Spearman correlation test was used to inspect the correlation between the
construction of eating behavior and diet quality and between adolescents’ eating habits,
mothers’ eating habits, and mothers’ eating norms.

To examine factors related to adolescent diet quality, a logistic regression analysis was
performed. The diet quality score as the dependent variable was divided into two categories
based on the mean score. To examine the diet quality score based on gender and nutritional
status after removing participants with a ratio of energy intake and basal metabolic rate
below 0.9, a sensitivity analysis was performed [33]. In the process of performing logistic
regression analysis, re-coding was performed on several variables because it has a high
error standard after analysis with initial coding. The variables included adolescents’
eating habits, mothers’ eating habits, and mothers’ eating norms. The frequencies of
eating <3 times a month, 1–2 times a week, and 3–6 times a week were combined into one
category, whereas the other frequencies remained. Analysis was performed using SAS, and
the p-value of statistical significance was <0.05.

3. Results

A total of 395 adolescents were included in this study, with 66.3% and 33.77% female
and male participants, respectively. Most adolescents were living in small households
(80.3%), with nuclear families (51.4%) being the major family type. The average expenditure
in an adolescent family was 2.4 million rupiahs, with the educational levels of mothers
dominated by elementary education graduates (43.8%). Thirty-nine percent of adolescents
were living in food-secure households. The rest were adolescents who were living in
households with mild-to-severe food insecurity. Adolescents were a family priority in
the allocation of food (>78%). Furthermore, most adolescents had a normal nutritional
status (77.5%), with a mild activity level (52.7%) and a body image of feeling fat or wanting
to be skinny (57.5%). No difference was observed between gender characteristics except
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the physical activity level. Female participants were more sedentary (95.5%) than male
participants (78.2%) (Table 1).

Table 1. Sociodemographic characteristics of adolescents.

Characteristics
Overall
(n = 395)

Males
(n = 133)

Females
(n = 262) p-Value †

n % n % n %

Age of adolescents (years)
15 160 40.5 48 36.1 112 42.7 0.39
16 173 43.8 61 45.9 112 42.7
17 62 15.7 24 18.0 38 14.5

Household expenses
Quartile 1 99 25.1 39 29.3 60 22.9 0.19
Quartile 2 99 25.1 25 18.8 74 28.2
Quartile 3 99 25.1 35 26.3 64 24.4
Quartile 4 98 24.8 34 25.6 64 24.4

Household size
Small household 317 80.3 112 84.2 205 51.9 0.23

Medium household 65 16.5 16 12.0 49 18.7
Large household 13 3.3 5 3.8 8 3.1

Family type
Electron family 38 9.6 12 9.0 26 9.9 0.99
Nuclear family 204 51.6 70 52.6 134 51.1

Atom family 78 19.7 27 20.3 51 19.5
Molecular family 52 13.2 16 12.0 36 13.7

Joint family 23 5.8 8 6.0 15 5.7
Mother’s educational level

No school 10 2.5 6 4.5 4 1.5 0.05
Basic education 173 43.8 56 42.1 117 44.7

Secondary education 167 42.3 50 37.6 117 44.7
Higher education 45 11.4 21 15.8 24 9.2

Food allocation in the
household

Carbohydrate sources
Adolescent is a priority 311 78.7 106 79.7 205 78.2 0.74

Adolescent is not a priority 84 21.3 27 20.3 57 21.8
Animal-based protein sources

Adolescent is a priority 309 78.2 108 81.2 201 76.7 0.31
Adolescent is not a priority 86 21.8 25 18.8 61 23.3

Plant-based protein sources
Adolescent is a priority 315 79.7 108 81.2 207 79.0 0.70

Adolescent is not a priority 80 20.3 25 18.8 55 21.0
Vegetables

Adolescent is a priority 313 79.2 112 84.2 201 76.7 0.08
Adolescent is not a priority 82 20.8 21 15.8 61 23.3

Fruits
Adolescent is a priority 313 79.2% 110 82.7 203 77.5 0.23

Adolescent is not a priority 82 20.8 23 17.3 59 22.5
Household food security

Secure 154 39% 56 42.1 98 37.4 0.09
Slightly food insecure 64 16.2% 14 10.5 50 19.1

Moderate food insecure 104 27,1% 34 25.6 73 27.9
Severe food insecure 70 17.7% 29 21.8 41 15.6

Physical activity
Very light 208 52.7 48 36.1 160 61.1 0.00 *

Light 146 37 56 42.1 90 34.4
Moderate 28 7.1 20 15.0 8 3.1
Vigorous 13 3.3 9 6.8 4 1.5

Nutritional status
Severe thinness 15 3.8 7 5.3 8 3.1 0.14

Thinness 31 7.8 15 11.3 16 6.1
Normal 306 77.5 93 69.9 213 81.3

Overweight 26 6.6 11 8.3 15 5.7
Obese 17 4.3 7 5.3 10 3.8

Body image
Feeling fat 227 57.5 81 60.9 146 55.7 0.61

Normal 56 14.2 17 12.8 39 14.9
Feeling thin 112 28.4 35 26.3 77 29.4

† p-value from the Chi-square test to see significant differences between male and female; * Significant difference
between male and female participants using the Chi-square test (p < 0.05).

Adolescents’ eating habits differ from their mothers’, except for carbohydrate and
plant-based protein sources. More than 90% of mothers and children consumed carbo-
hydrate sources more than once a day, whereas plant-based protein sources were most
frequently consumed only 3–6 times a week (>35%). Adolescents more frequently con-
sumed animal protein sources as well as sweet snacks, sweet beverages, salty snacks, and
fatty foods than their mothers (p < 0.05). In contrast, mothers more frequently consumed
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vegetables and fruits than adolescents (p < 0.05) (Figure 1, Table 2). A significant positive
correlation between adolescents’ and mothers’ eating habits was noted (p < 0.05), except
for the habit of eating sweet snacks, which was observed to have no correlation between
adolescents’ and mothers’ eating habits (Table 2).
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Figure 1. Adolescents’ eating habits, mothers’ eating habits, and mothers’ healthy eating norms.

Table 2. Correlation between adolescents’ eating habits, mothers’ eating habits, and mothers’ healthy
eating norms.

Variable
Mean (SD)

Adolescents’ Eating Habits Mean Mothers’ Eating Habits Mothers’ Healthy Eating Norms

Carbohydrate sources 4.9 (0.2) 4.9 (0.2) 4.7 (0.7) *#

Vegetables 4.0 (1.0) 4.2 (0.8) *r 4.4 (0.8) *#rrR

Fruits 2.8 (0.7) 3.1 (1.0) *r 4.1 (0.9) *#rR

Animal-based protein sources 4.1 (0.9) 3.7 (1.0) *r 4.2 (0.8) *#rR

Plant-based protein sources 3.5 (1.0) 3.5 (1.1) r 3.9 (0.9) *#rrR

Salty snacks, mean (SD) 3.4 (1.1) 2.8 (1.2) *r 3.2 (1.1) rrR

Sweet snacks, mean (SD) 3.5 (1.2) 2.5 (1.1) * 3.1 (1.1) *#rrR

Sugary drinks, mean (SD) 3.1 (1.1) 2.6 (1.4) *r 3.1 (1.2) rrR

Fatty foods, mean (SD) 4.3 (0.8) 4.1 (1.8) *R 4.2 (0.8) rR

* Significant difference with adolescents’ eating habits (p < 0.05), # Significant difference with mothers’ eating
habits (p < 0.05), r Significant correlation compared with adolescents’ eating habits r ≤ 0.50 (p < 0.05), R Significant
correlation compared with adolescents’ eating habits r > 0.50 (p < 0.05), r r Significant correlation compared with
mothers’ eating habits r ≤ 0.50 (p < 0.05).

Compared with eating norms, a significant difference between the mother’s eating
habits and her eating norms, as well as the mother’s eating norms and the adolescent’s
eating habits was noted (Table 2). Maternal norms were higher, particularly in the eating
habits of vegetables, fruits, and animal, and vegetable protein sources, than adolescent
eating habits. No difference was observed between the norms of drinking sweets, salty
snacks, and fatty foods between the adolescents’ eating habits and the mothers’ eating
norms. However, a positive correlation was noted between mothers’ eating norms and
mothers’ and adolescents’ eating habits for all food components (p < 0.05). Only the eating
habits of carbohydrate sources showed no correlation between mothers’ eating norms and
mothers’ and adolescents’ eating habits (p > 0.05).
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From the behavior-forming constructs, healthy eating behavior was positively cor-
related with attitudes and subjective eating norms. However, unhealthy eating behavior
had a negative correlation with intention. Healthy and unhealthy eating behaviors were
correlated (r = 0.46) and positively related to the dietary quality (Table 3).

Table 3. Correlation between eating behavior constructs based on the Theory of Planned Behavior
and diet quality among adolescents.

Variable Diet Quality Score Healthy Eating Behavior Unhealthy Eating Behavior Intention Attitude Subjective Norm Control Behavior

Diet quality score 1 0.09 0.15 * 0.07 0.14 * 0.12 * 0.08
Healthy eating behavior 0.09 1 0.46 * 0.04 0.14 * 0.14 * 0.14

Unhealthy eating
behavior 0.15 * 0.46 * 1 −0.13 * 0.18 * 0.19 * 0.05

Intention 0.07 0.04 −0.13 * 1 0.03 0.08 0.03
Attitude 0.14 * 0.14 * 0.18 * 0.03 1 0.53 * 0.50 *

Subjective norm 0.12 * 0.14 * 0.19 * 0.08 0.53 * 1 0.47 *
Control behavior 0.08 0.14 0.05 0.03 0.50 * 0.47 * 1

Mean (SD) 16 (9.49) 3.9 (0.5) 3.6 (0.5) 3.6 (0.5) 3.7 (0.4) 3.6 (0.4) 3.4 (0.4)

* p < 0.05 based on Spearman’s correlation test.

The adolescents’ food intakes were less than the recommended daily portions. Only
protein-based animal dishes had an intermediate portion close to the recommended daily
portion (Table 4). Moreover, the mean total score of the diet quality was low, with only
16 of the maximum score of 70. Vegetables, fruits, and dairy scored lower, with average
scores of 0.0, 0.5, and 0.7, respectively. The highest score was on a protein-based animal
dish, with a score of 5.8 of the maximum score of 10.

After removing more than 50% of adolescents with underreporting energy, the diet
quality score was higher by five points. Males had significantly higher scores than females
(p < 0.05) (Table 4). The change was mainly seen in the iron score, which was much higher
for males than females. Iron intake in males meets the Estimated Average Requirements
(EAR) but not in females.

Additionally, the diet quality score was significantly higher in the obese group than
that in the normal group when presenting on the basis of nutritional status (p < 0.05)
(Table 5). However, the difference between the obese and normal groups was only observed
in female participants. Considering the underreporting group, it was observed that the
diet quality score was not different between the nutritional status group in female and
male participants.

Binary logistic regression analysis included variable participant characteristics and
behavior components, revealing that diet quality was associated with adolescent functional
nutrition literacy, health status, nutritional status, and eating habits of animal-based protein
sources (p < 0.05). Mothers’ eating habits and norms, including sweet beverages, sweet
snacks, and animal-based protein sources, as well as mothers’ eating norms of carbohydrates
and vegetables were related to the adolescents’ diet quality (p < 0.05). Adolescents with
higher functional nutrition literacy, healthy, and eating animal-based protein sources more
frequently—with mothers consuming sweet beverages and high norms of vegetables—were
associated with higher diet quality (p < 0.05). Conversely, obese adolescents with mothers
who preferred to eat animal protein and sweet snacks less frequently and had a low norm
of eating carbohydrates were associated with lower diet quality (p < 0.05) (Table 6).
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Table 4. Food intake, portions, and diet quality score in the adolescents.

No Component

Food Intake (Gram/Day) Portion (Portion/Day) Diet Quality Score

Males Females Overall Males Females Overall Recommendation Males Females Overall
Maximum

Recommended
Score

n = 395 (males, n = 133; females, n = 262)

1 Carbohydrate
group 402 (156) 324 (125) * 350 (141) 4.0 (1.6) 3.2 (1.2) * 3.5 (1.4) 5.0 (females),

8.0 (males) 2.8 (2.8) 4.2 (2.9) * 3.8 (2.9) 10.0

2 Vegetables 43 (37) 34 (36) * 37 (36) 0.4 (0.4) 0.3 (0.4) * 0.4 (0.4) 4.0 0.1 (0.6) 0.0 (0.3) 0.0 (0.4) 10.0
3 Fruits 18 (46) 28 (75) 24 (67) 0.4 (0.9) 0.6 (1.5) 0.5 (1.3) 3.0 0.4 (1.5) 0.6 (1.9) 0.5 (1.8) 10.0

4 Animal-based
protein sources 115 (70) 111 (81) 112 (78) 2.9 (2.2) 2.7 (1.9) 2.8 (2.0) 3.0 6.1 (3.8) 5.6 (4.0) 5.8 (3.9) 10.0

5 Plant-based protein
sources 78 (116) 70 (106) 73 (109) 1.6 (2.3) 1.4 (2.1) 1.5 (2.2) 3.0 2.5 (3.8) 2.3 (3.9) 2.4 (3.8) 10.0

6 Dairy 14 (57) # 24 (69) # 21 (66) # 0.1 (0.3) # 0.1 (0.3) # 0.1 (0.3) # 1.0# 0.5 (1.8) 0.8 (2.3) 0.7 (2.1) 10.0

7 Iron 8.7 (5.0) ## 8.4 (5.8) ## 8.5 (5.4) ## 8.7 (5.0) ## 8.5 (5.8) ## 8.5 (5.5) ## 15.0 (females),
11.0 (males) ## 3.4 (4.1) 2.6 (3.4) 2.9 (3.7) 10.0

Total 15.6 (9.5) 16.2 (9.5) 16.0 (9.5) 70.0

n = 172 (males, n = 37; females, n = 135)

1 Carbohydrate
group 511 (170) 377 (126) * 406 (147) 5.1 (1.7) 3.7 (1.3) * 4.1 (1.5) 5.0 (females),

8.0 (males) 4.6 (2.2) 5.1 (2.8) 5.0 (2.6) 10.0

2 Vegetables 54 (45) 39 (36) 42 (38) 0.5 (0.4) 0.4 (0.4) 0.4 (0.4) 4.0 0.3 (1.1) 0.0 (0.4) 0.1 (0.7) 10.0
3 Fruits 17 (39) 36 (94) 32 (86) 0.4 (0.8) 0.7 (1.9) 0.6 (1.7) 3.0 0.4 (1.4) 0.8 (2.2) 0.7 (2.1) 10.0

4 Animal-based
protein sources 145 (91) 131 (96) 134 (95) 3.5 (2.2) 3.3 (2.4) 3.3 (2.3) 3.0 6.8 (3.4) 6.4 (4.0) 6.5 (3.8) 10.0

5 Plant-based protein
sources 153 (152) 100 (128) * 111 (134) 3.1 (3.0) 2.0 (2.6) * 2.2 (2.7) 3.0 5.0 (4.6) 3.5 (4.40) 3.8 (4.4) 10.0

6 Dairy 32 (96) 32 (82) 32 (85.4) 0.2 (0.5) 0.2 (0.4) 0.2 (0.4) 1.0# 1.0 (2.8) 1.1 (2.6) 1.1 (2.7) 10.0

7 Iron 13.2 (5.1) 11.2 (6.5) * 11.6 (6.3) 13.2 (5.1) 11.2 (6.5) * 11.6 (6.3) 15.0 (females),
11.0 (males) ## 7.0 (4.0) 4.1 (3.6) 4.7 (3.9) 10.0

Total 24.7 (8.1) 21.1 (9.0) * 21.9 (8.9) 70.0

# millilitter, ## milligram, * Significant difference between male and female participants (p < 0.05) based on the Kruskal–Wallis test.
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Table 5. Diet quality scores based on the nutritional status in the adolescents.

Nutritional Status

Component Diet Quality

Carbohydrate Group Vegetables Fruits Animal-Based Protein
Sources

Plant-Based Protein
Sources Dairy Iron Nutrient (mg) Total

n = 395

Males (n = 133)

Severe thinness (n = 7) 2.9 (3.9) 0.00 (0.00) 0.00 (0.00) 4.3 (4.5) 1.4 (2.4) 1.4 (3.8) 2.1 (3.9) 12.1 (10.4)

Thinness (n = 15) 3.0 (2.5) 0.00 (0.00) 1.00 (2.07) 5.7 (4.2) 1.0 (2.1) 0.0 (0.0) 4.0 (4.3) 14.7 (7.7)

Normal (n = 93) 2.8 (2.8) 0.11 (0.73) 0.38 (1.52) 6.3 (3.8) 2.7 (4.0) 0.5 (1.8) 3.6 (4.1) 16.2 (9.9)

Overweight (n = 11) 3.2 (2.5) 0.00 (0.00) 0.00 (0.00) 6.4 (2.3) 3.6 (4.5) 0.5 (1.5) 3.1 (4.6) 16.8 (11.0)

Obese (n = 7) 1.4 (2.4) 0.00 (0.00) 0.00 (0.00) 5.7 (4.5) 2.1 (2.7) 0.0 (0.0) 2.1 (2.7) 11.3 (3.8)

Females (n = 262)

Severe thinness (n = 8) 5.0 (2.7) 0.00 (0.00) 2.50 (3.78) 6.9 (3.7) 0.0 (0.0) 0.0 (0.0) 0.6 (1.8) 15.0 (4.6)

Thinness (n = 16) 3.1 (3.1) 0.00 (0.00) 0.31 (1.23) 4,7 (4.3) 1.6 (3.0) 0.9 (2.7) 1.3 (2.9) 11.9 (8.1)*

Normal (n = 213) 4.4 (2.9) 0.02 (0.34) 0.54 (1.83) 5.6 (4.0) 2.6 (4.0) 0.8 (2.3) 2.8 (3.4) 16.8 (9.8)

Overweight (n = 15) 3.3 (3.1) 0.00 (0.00) 0.67 (1.76) 6.7 (4.1) 2.3 (4.2) 1.3 (3.0) 2.0 (3.2) 16.3 (7.9)

Obese (n = 10) 3.0 (2.6) 0.00 (0.00) 1.00 (3.16) 3.5 (3.4) 0.0 (0.0) 1.0 (2.1) 1.5 (3.4) 10.0 (6.2)*

Overall

Severe thinness (n = 15) 4.0 (3.4) 0.00 (0.00) 1.33 (3.0) 5.7 (4.2) 0.7 (1.8) 0.7 (2.6) 1.3 (3.0) 13.7 (7.7)

Thinness (n = 31) 3.1 (2.8) 0.00 (0.00) 0.65 (1.7) 5.2 (4.2) 1.3 (2.6) 0.5 (2.0) 2.6 (3.8) 13.4 (7.9)

Normal (n = 306) 3.9 (2.9) 0.05 (0.49) 0.49 (1.7) 5.9 (3.9) 2.6 (4.0) 0.7 (2.1) 3.0 (3.7) 16.7 (9.8)

Overweight (n = 26) 3.3 (2.8) 0.00 (0.00) 0.38 (1.4) 6.5 (3.4) 2.9 (4.3) 1.0 (2.5) 2.5 (3.8) 16.5 (9.1)

Obese (n = 17) 2.4 (2.6) 0.00 (0.00) 0.59 (2.4) 4.4 (3.9) 0.9 (2.0) 0.6 (1.7) 1.8 (3.0) 10.6 (5.3)*#

n = 172

Males (n = 37)

Severe thinness (n = 2) 7.5 (3.5) 0.00 (0.00) 0.00 (0.00) 2.5 (3.5) 0.0 (0.0)# 5.0 (7.1) 5.0 (7.1) 20.0 (14.1)

Thinness (n = 5) 5.0 (0.0) 0.00 (0.00) 1.00 (2.23) 6.0 (4.2) 2.0 (2.7)# 0.0 (0.0) 7.0 (4.5) 21.0 (6.5)

Normal (n = 27) 4.3 (2.3) 0.37 (1.33) 0.37 (1.33) 7.4 (3.2) 5.4 (4.6) 0.7 (2.7) 6.9 (4.0) 25.0 (8.1)

Overweight (n = 3) 5.0 (0.0) 0.00 (0.00) 0.00 (0.00) 5.0 (0.0) 10 (0.0) 1.7 (2.9) 10.0 (0.0) 31.7 (2.9)

Obese (n = 0) - - - - - - - -

Females (n = 135)

Severe thinness (n = 5) 6.0 (2.2) 0.00 (0.00) 3.00 (4.47) 6.0 (4.2) 0.0 (0.0) 0.0 (0.0) 1.0 (2.2) 16.0 (5.5)

Thinness (n = 7) 5.0 (2.9) 0.00 (0.00) 0.71 (1.89) 4.3 (4.5) 2.9 (3.9) 1.4 (3.8) 2.1 (3.9) 16.4 (8.5)
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Table 5. Cont.

Nutritional Status

Component Diet Quality

Carbohydrate Group Vegetables Fruits Animal-Based Protein
Sources

Plant-Based Protein
Sources Dairy Iron Nutrient (mg) Total

Normal (n = 111) 5.2 (2.8) 0.05 (0.48) 0.72 (2.12) 6.7 (3.9) 3.8 (4.4) 1.0 (2.5) 4.5 (3.5) 21.9 (9.2)

Overweight (n = 9) 3.9 (3.3) 0.00 (0.00) 1.11 (2.21) 6.1 (4.2) 3.9 (4.9) 2.2 (3.6) 3.3 (3.5) 20.6 (6.8)

Obese (n = 3) 5.0 (0.0) 0.00 (0.00) 0.00 (0.00) 5.0 (5.0) 0.0 (0.0) 0.0 (0.0) 3.3 (5.8) 13.3 (10.4)

Overall (n = 172)

Severe thinness (n = 7) 6.4 (2.4) 0.00 (0.00) 2.14 (3.93) 5.0 (4.1) 0.0 (0.0) *# 1.4 (3.8) 2.1 (3.9) 17.1 (7.6)

Thinness (n = 12) 5.0 (2.1) 0.00 (0.00) 0.83 (1.95) 5.0 (4.3) 2.5 (3.4) 0.8 (2.9) 4.2 (4.7) 18.3 (7.8)

Normal (n = 138) 5.0 (2.7) 0.11 (0.73) 0.65 (1.99) 6.8 (3.8) 4.1 (4.5) 1.0 (2.6) 4.9 (3.7) 22.5 (9.1)

Overweight (n = 12) 4.2 (2.9) 0.00 (0.00) 0.83 (1.95) 5.8 (3.6) 5.4 (5.0) 2.1 (3.3) 5.0 (4.3) 23.3 (7.8)

Obese (n = 3) 5.0 (0.0) 0.00 (0.00) 0.00 (0.00) 5.0 (5.0) 0.0 (0.0) 0.0 (0.0) 3.3 (5.8) 13.3 (10.4)

* Significant difference compared with normal nutritional status (p < 0.05), # Significant difference compared with overweight nutritional status (p < 0.05) based on the Kruskal–Wallis test.
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Table 6. Logistic regression model of the relationship between diet-related behaviors and other
characteristics with the diet quality score.

Variables OR 95% CI p-Value

Age of adolescents 0.63 0.39 1.01 0.06

Gender of adolescents

Females Ref

Males 0.88 0.37 2.07 0.77

Household expenses 0.47

Quartile 1 Ref

Quartile 2 1.31 0.50 3.47 0.59

Quartile 3 1.45 0.52 4.03 0.48

Quartile 4 0.67 0.21 2.16 0.51

Household size 0.74

Small household Ref

Medium household 0.70 0.21 2.35 0.57

Large household 1.41 0.13 15.49 078

Family type 0.63

Joint family Ref

Molecular family 0.70 0.11 4.59 0.71

Atom family 1.87 0.24 14.40 0.55

Nuclear family 1.02 0.13 8.10 0.99

Electron family 1.03 0.09 11.42 0.98

Mother’s educational level 0.96

No school Ref

Basic education 1.81 0.20 16.35 0.60

Secondary education 1.74 0.18 17.05 0.64

Higher education 1.90 0.16 22.32 0.61

Maternal nutrition literacy

Functional nutrition literacy 0.73 0.32 1.64 0.45

Interactive nutrition literacy 1.47 0.61 3.54 0.40

Critical nutrition literacy 0.76 0.22 2.60 0.66

Adolescents’ nutrition literacy

Functional nutrition literacy 2.89 1.29 6.45 0.01*

Interactive nutrition literacy 0.94 0.48 1.84 0.85

Critical nutrition literacy 0.85 0.32 2.21 0.74

Food allocation in the household

Carbohydrates

Adolescent is not a priority Ref

Adolescent is a priority 0.84 0.23 3.11 0.80

Animal-based protein sources

Adolescent is not a priority Ref

Adolescent is a priority 2.14 0.20 22.89 0.53

Plant-based protein sources

Adolescent is not a priority Ref

Adolescent is a priority 1.72 0.10 30.67 0.71

Vegetables

Adolescent is not a priority Ref

Adolescent is a priority 1.24 0.09 17.02 0.87
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Table 6. Cont.

Variables OR 95% CI p-Value

Fruits

Adolescent is not a priority Ref

Adolescent is a priority 1.08 0.09 13.44 0.95

Household food security 0.62

Secure Ref

Slightly food insecure 0.59 0.21 1.71 0.59

Moderate food insecure 1.05 0.40 2.76 0.92

Severe food insecure 1.39 0.43 4.55 0.59

Mother’s eating habit

Carbohydrates

Once a day Ref

>1 time a day 2.95 0.58 14.90 0.19

Vegetables 0.78

<3 times a week Ref

3–6 times a week 0.54 0.06 4.50 0.57

Once a day 0.43 0.04 4.15 0.46

>1 time a day 0.33 0.03 3.35 0.35

Fruits 0.14

<3 times a month Ref

1–2 times a week 1.70 0.26 11.21 0.58

3–6 times a week 1.22 0.17 8.95 0.85

Once a day 3.33 0.37 29.62 0.28

>1 time a day 6.74 0.64 70.46 0.11

Animal-based protein sources 0.02*

<1 time a day Ref

Once a day 1.38 0.55 3.44 0.49

>1 time a day 0.18 0.04 0.71 0.01

Plant-based protein sources 0.11

<1 time a day Ref

Once a day 0.44 0.16 1.19 0.11

>1 time a day 0.34 0.10 1.12 0.08

Sweet snacks 0.01*

<3 times a month Ref

1–2 times a week 1.92 0.61 6.05 0.27

3–6 times a week 0.30 0.08 1.08 0.06

Once a day or more 0.67 0.73 3.02 0.67

Sweet beverages 0.02*

<3 times a month Ref

1–2 times a week 6.74 1.77 25.7 0.06

3–6 times a week 9.17 2.23 37.8 0.00

Once a day or more 5.45 1.22 24.3 0.03

Salty foods 0.14

<3 times a month Ref

1–2 times a week 1.51 0.43 5.30 0.52

3–6 times a week 1.31 0.37 4.66 0.68

Once a day 0.67 0.13 3.36 0.63

>1 time a day 8.91 1.11 71.43 0.04

Fatty foods 0.17
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Table 6. Cont.

Variables OR 95% CI p-Value

<1 time a day Ref

Once a day 0.89 0.29 2.74 0.84

>1 time a day 0.29 0.07 1.16 0.08

Mother’s eating norm

Carbohydrates 0.03*

<1 time a day Ref

Once a day 0.09 0.01 0.61 0.01

>1 time a day 0.09 0.01 0.54 0.01

Vegetables 0.01*

<1 time a day Ref

Once a day 3.20 0.77 13.37 0.11

>1 time a day 13.39 2.43 73.68 0.00

Fruits 0.13

<1 time a day Ref

Once a day 0.48 0.15 1.55 0.22

>1 time a day 0.25 0.07 0.97 0.05

Animal-based protein sources 0.55

<1 time a day Ref

Once a day 0.53 0.15 1.86 0.32

>1 time a day 0.82 0.17 3.88 0.80

Plant-based protein sources 0.82

<1 time a day Ref

Once a day 0.84 0.32 2.21 0.73

>1 time a day 1.27 0.30 5.28 0.74

Sweet foods 0.48

<3 times a month Ref

1–2 times a week 1.88 0.29 12.04 0.51

3–6 times a week 0.89 0.13 6.21 0.90

Once a day 1.15 0.15 8.70 0.89

>1 time a day 3.49 0.31 38.90 0.31

Sweet beverages 0.06

<3 times a month Ref

1–2 times a week 0.28 0.05 1.46 0.13

3–6 times a week 0.69 0.13 3.57 0.66

Once a day 0.19 0.03 1.12 0.07

>1 time a day 0.14 0.02 0.92 0.04

Salty foods 0.32

<3 times a month Ref

1–2 times a week 0.62 0.10 3.65 0.60

3–6 times a week 1.95 0.30 12.60 0.49

Once a day 1.53 0.21 11.39 0.68

>1 time a day 0.53 0.05 5.23 0.59

Fatty foods 0.86

<1 time a day Ref

Once a day 1.41 0.37 5.45 0.62

>1 time a day 1.09 0.30 3.93 0.90

Health status in the last month
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Table 6. Cont.

Variables OR 95% CI p-Value

Sick Ref

Not sick 5.90 1.18 29.51 0.03 *

School 0.27

School 1 Ref

School 2 0.49 0.18 1.33 0.16

School 3 0.38 0.14 1.04 0.06

School 4 0.47 0.14 1.60 0.23

Nutritional status 0.02 *

Normal Ref

Severe thinness 1.15 0.20 6.47 0.88

Thinness 0.27 0.06 1.16 0.08

Overweight 0.23 0.05 1.07 0.06

Obese 0.01 0.00 0.22 0.04

Physical activity 0.22

Very light Ref

Light 1.86 0.89 3.89 0.10

Moderate 0.57 0.12 2.64 0.47

Vigorous 2.46 0.38 16.03 0.35

Body image 0.84 0.67 1.06 0.14

Influence of friends 0.94 0.88 1.00 0.06

Influence of parents 1.01 0.95 1.06 0.82

Component Theory of Planned
Behavior

Attitude 1.92 0.52 7.15 0.33

Subjective norms 1.25 0.37 4.04 0.71

Control behavior 0.89 0.32 2.50 0.83

Intention 0.87 0.40 1.87 0.71

Adolescents’ eating habits

Carbohydrates

Once a day Ref

>1 time a day 1.33 0.26 6.74 0.73

Vegetables 0.49

<1 time a day Ref

Once a day 1.88 0.65 5.43 0.24

>1 time a day 1.37 0.44 4.20 0.59

Fruits 0.98

<1 time a day Ref

Once a day 1.15 0.28 4.65 0.85

>1 time a day 1.13 0.09 14.55 0.93

Animal-based protein sources 0.00 *

<1 time a day Ref

Once a day 0.60 0.22 1.62 0.32

>1 time a day 4.47 1.47 13.57 0.01

Plant-based protein sources 0.59

<3 times a month Ref

1–2 times a week 0.48 0.02 10.57 0.64

3–6 times a week 1.15 0.06 21.73 0.93

Once a day 1.36 0.07 27.17 0.84

>1 time a day 1.46 0.06 34.37 0.82

Sweet snacks 0.55
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Table 6. Cont.

Variables OR 95% CI p-Value

<3 times a month Ref

1–2 times a week 0.34 0.02 5.82 0.46

3–6 times a week 0.56 0.04 8.88 0.68

Once a day 0.51 0.03 9.29 0.65

>1 time a day 0.93 0.06 15.66 0.96

Sweet beverages 0.64

<3 times a month Ref

1–2 times a week 3.43 0.65 18.25 0.15

3–6 times a week 2.65 0.53 13.33 0.24

Once a day 3.358 0.68 16.62 0.14

>1 time a day 2.95 0.46 18.81 0.25

Salty foods 0.21

<3 times a month Ref

1–2 times a week 14.18 1.38 146.23 0.03

3–6 times a week 7.60 0.80 72.16 0.08

Once a day 7.86 0.77 80.24 0.08

>1 time a day 4.74 0.45 50.05 0.20

Fatty foods 0.89

<3 times a week Ref

3–6 times a week 1.33 0.07 24.75 0.85

Once a day 2.00 0.12 32.49 0.63

>1 time a day 1.55 0.09 26.38 0.76

4. Discussion

The aim of this study was to identify factors related to the quality of adolescent diets
in post-disaster areas. The quality score of adolescents in this study was low, with only
23% of the total maximum score. Some food group scores have scores below one, including
vegetables, fruits, and dairy. Furthermore, certain conditions that were more vulnerable to
food shortages, including conflict areas, show similar results [34,35]. However, in this study,
we observed that the scores of animal-based protein sources were higher than those of
vegetable, fruit, or carbohydrate sources. The results of our study are in contrast with those
of other studies that reported that fruit and vegetable intake was higher than that of animal
protein sources in developing countries; however, their vegetable and fruit intake also did
not fulfill the recommended value [36,37]. Low animal food intake in vulnerable conditions
is associated with low availability of animal food sources [38]. However, in this study, the
adolescents live close to the sea; therefore, the geography of the place makes animal-based
protein sources derived from the sea, including fish, easy to obtain and favored by the
adolescents [39,40].

In this study, the diet quality score was lower than that of most studies, except for the
study in Brazil [41]. Compared with our study, the mean adolescent diet quality score in
the urban areas of the Indonesian capital was 33% or above 10 points [42]. In contrast, in
urban Malaysia, the mean diet quality score was much higher, at 56% [43], which is similar
to the quality of diets in some developed countries [44,45]. Analysis involving adolescents
without underreporting also showed that the diet quality score in this post-disaster area was
low (31%), close to the diet quality score of adolescents in urban Indonesia [42]. Females
had lower scores than males, which also agrees with the results of other studies [41,42].

Adolescent food habits also have a significant role in the quantity of adolescent
food intake. However, we observed that the high consumption of adolescents does not
necessarily indicate a high score on the dietary quality score of carbohydrate-source foods
consumed more often than animal-source foods. The high frequency of food consumption
is only occasionally positively correlated with dietary quality [46]. Adolescents can often
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consume certain food groups. However, portions cannot meet the recommended values;
therefore, quantitatively, the amount of food intake needs to be adequate [47].

In this study, a positive correlation was noted between adolescents’ and mothers’
eating habits, as well as adolescents’ eating habits and mothers’ eating norms. Adolescents’
eating habits are related to the mothers’ eating habits and inherent eating norms [48,49]. The
largest correlation was observed in fatty eating habits and salty snacks, with adolescents
eating more frequently than their mothers. Moreover, several previous studies have stated
a correlation between adolescent eating habits and maternal eating norms, particularly in
the low eating habits of vegetables and fruits and the high consumption of sweet, salty, and
fatty foods [50–52]. The trend of fatty and salty foods is rapidly increasing in developing
countries [53]. With the development of food technology that produces packaged foods,
the variety of processed snack foods has mushroomed to remote areas, causing individuals
on the edge of the city to acquire high access to snack foods [53]. Since rehabilitation,
the community’s condition has gradually improved in the post-disaster area; therefore,
economic growth has returned to normal. Trade, including ultra-processing food and street
food, is expanding again.

Furthermore, adolescents’ eating habits are influenced by factors that shape eating
behavior, including attitudes, subjective norms, and behavioral control. We observed
that subjective norms were positively correlated with positive and negative eating habits.
The influence of other individuals is related to positive and negative eating habits in
adolescents [54]. The support of others is indispensable to increasing self-confidence and
self-efficacy [55]. In this study, the intention was negatively correlated with negative
eating habits. In contrast, a positive although insignificant correlation was noted between
adolescents’ positive intentions and eating habits. Something similar was noted in studies
of food-insecure adolescents [56]. Adolescents’ intentions predict behavior in performing
something, particularly if it is followed by adolescent environmental support, such as good
food availability and access [57].

In this study, eating habits, and behavior constructs, such as attitudes, and subjective
norms, were positively correlated with adolescents’ dietary quality. However, the asso-
ciation between the construction of behavior changes and diet quality diminished after
being controlled for other variables in the regression test. Simultaneously, the eating habits
of animal-based protein sources became significantly positively correlated. Protein is a
significant component of the daily diet and is necessary for normal growth and develop-
ment in adolescents [58]. Compared with other food sources, animal-based food sources
have the highest total dietary quality scores. This relationship suggests that animal-based
food sources contribute to the high-quality value of the diet. Similar to previous studies,
animal protein sources’ contribution to dietary quality is 60% [59]. However, the value
of the animal protein source score still needs to reach the maximum recommended score.
Additionally, the intake of other food groups remains less than that of animal protein
sources; therefore, it only slightly contributes to the quality score of the adolescent diet.

Other factors that were observed to have an association with adolescent diet quality
after adjusting for other variables include eating sweet snacks and mothers’ norms of
eating carbohydrates and vegetables. Eating sweet snacks and mothers’ norms of eating
carbohydrate sources were observed to be negatively related to adolescents’ diet quality. In
contrast, mothers’ norms of eating vegetables were positively associated with adolescents’
diet quality. A mother’s eating habits can arise from her norms and subsequently be
followed by the adolescent; therefore, it becomes their habit [60]. Mothers’ eating habits set
an example for adolescents to emulate [49]. Conversely, mothers may not be used to eating
certain foods, such as sweet snacks, or vegetables. However, high food norms influence
mothers to provide greater access for adolescents to obtain these foods for consumption [61].

Furthermore, the regression test revealed that mothers’ sweet drinking habits were
positively related to adolescent diet quality scores, and mothers’ animal-based protein
source food eating norms were significantly negatively related. We observed an interaction
effect between the food norms of mothers in animal protein sources and household food
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security status. Likewise, mothers’ sweet drinking habits were observed to interact with
the habit of eating sweet snacks. Advanced analysis by performing a separate analysis
based on the effect of the interactions noted could not be performed because of the small
sample size.

Other diet quality-associated variables were functional nutritional literacy, adolescent
health status, and nutritional status. Functional nutrition literacy is basic literacy that is the
foundation for higher-level literacy, such as interactive nutrition literacy and critical nutri-
tion literacy [62]. A person’s ability to understand nutritional messages and information
and an understanding of balanced nutrition helps adolescents choose the foods that must
be ingested to improve the quality of their diet [63,64].

In adolescents who are not sick, the diet quality is known to be better than that of sick
adolescents. In sick conditions, there is a tendency to choose bland foods owing to changes
in appetite due to physiological influences [65,66]. The nutritional status being negatively
related to dietary quality is also because of adolescents’ tendency for monotonous food
selection [67]. In obese adolescents, eating is dominated by high-energy foods, including
fatty foods [68]. Our study shows that obese adolescents have higher but insignificant diet
quality scores in fruits and lower diet quality scores in all other food components. However,
this result should be cautiously interpreted since we also noted that obese adolescents
underreport their intake more than other nutritional status intakes in this study. We
performed a sensitivity analysis. However, the number of obese adolescents decreased
by more than half; therefore, we could not determine the total mean habitual intake of
obese adolescents.

This study provides an overview of the diet quality of adolescents in vulnerable post-
disaster areas who need more attention to efforts to improve their nutrition and health.
We have included various factors that could affect diet quality in this study. However,
variables still need to be fully covered, including the availability of food in the household
and the preferences of the mother in food preparation. This study has yet to reach out to
adolescents who are not in school and may have different eating habits and other factors
related to the diet quality of adolescents who are in school.

5. Conclusions

Eating habits, health status, and nutritional status are factors that are related to the
diet quality of adolescents. Moreover, mothers’ eating habits and norms are related to the
diet quality of adolescents in post-disaster areas. In addition to adolescents, improving
the diet quality of adolescents in post-disaster areas needs to target changes in mothers’
eating behavior.
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54. Ragelienė, T.; Grønhøj, A. The influence of peers′ and siblings′ on children’s and adolescents′ healthy eating behavior. A
systematic literature review. Appetite 2020, 148, 104592. [CrossRef]

55. Shao, Y.; Kang, S. The association between peer relationship and learning engagement among adolescents: The chain mediating
roles of self-efficacy and academic resilience. Front. Psychol. 2022, 13, 938756. [CrossRef]

56. van der Velde, L.A.; van Dijk, W.W.; Numans, M.E.; Kiefte-de Jong, J.C. Extending the Theory of Planned Behavior for Explaining
Dietary Quality: The Role of Financial Scarcity and Food Insecurity Status. J. Nutr. Educ. Behav. 2022, 54, 636–646. [CrossRef]

57. Vasiljevic, M.; Ng, Y.-L.; Griffin, S.J.; Sutton, S.; Marteau, T.M. Is the intention–behaviour gap greater amongst the more deprived?
A meta-analysis of five studies on physical activity, diet, and medication adherence in smoking cessation. Br. J. Health Psychol.
2016, 21, 11–30. [CrossRef]

58. Rogol, A.D.; Clark, P.A.; Roemmich, J.N. Growth and pubertal development in children and adolescents: Effects of diet and
physical activity. Am. J. Clin. Nutr. 2000, 72, 521S–528S. [CrossRef]

59. Sokolowski, C.M.; Higgins, S.; Vishwanathan, M.; Evans, E.M. The relationship between animal and plant protein intake and
overall diet quality in young adults. Clin. Nutr. 2020, 39, 2609–2616. [CrossRef]

60. Scaglioni, S.; De Cosmi, V.; Ciappolino, V.; Parazzini, F.; Brambilla, P.; Agostoni, C. Factors Influencing Children’s Eating
Behaviours. Nutrients 2018, 10, 706. [CrossRef]

61. Pfledderer, C.D.; Gren, L.H.; Metos, J.; Brusseau, T.A.; O’Toole, K.; Buys, S.S.; Daly, M.B.; Frost, C.J. Mothers’ Diet and Family
Income Predict Daughters’ Healthy Eating. Prev. Chronic Dis. 2021, 18, E24. [CrossRef]

62. Nutbeam, D. Health literacy as a public health goal: A challenge for contemporary health education and communication strategies
into the 21st century. Health Promot. Int. 2000, 15, 259–267. [CrossRef]

63. Miller, L.M.S.; Cassady, D.L. The effects of nutrition knowledge on food label use. A review of the literature. Appetite 2015,
92, 207–216. [CrossRef]

64. Scalvedi, M.L.; Gennaro, L.; Saba, A.; Rossi, L. Relationship Between Nutrition Knowledge and Dietary Intake: An Assessment
Among a Sample of Italian Adults. Front. Nutr. 2021, 8, 714493. [CrossRef]

65. Pan, L.; Mu, M.; Yang, P.; Sun, Y.; Wang, R.; Yan, J.; Li, P.; Hu, B.; Wang, J.; Hu, C.; et al. Clinical Characteristics of COVID-19
Patients with Digestive Symptoms in Hubei, China: A Descriptive, Cross-Sectional, Multicenter Study. Am. J. Gastroenterol. 2020,
115, 766–773. [CrossRef]

66. Keller, H.; Allard, J.; Vesnaver, E.; Laporte, M.; Gramlich, L.; Bernier, P.; Davidson, B.; Duerksen, D.; Jeejeebhoy, K.; Payette,
H. Barriers to food intake in acute care hospitals: A report of the Canadian Malnutrition Task Force. J. Hum. Nutr. Diet. 2015,
28, 546–557. [CrossRef]

67. Kedir, S.; Hassen, K.; Melaku, Y.; Jemal, M. Determinants of overweight and/or obesity among school adolescents in Butajira
Town, Southern Ethiopia. A case-control study. PLoS ONE 2022, 17, e0270628. [CrossRef]

68. Liberali, R.; Kupek, E.; Assis, M.A.A. de Dietary Patterns and Childhood Obesity Risk: A Systematic Review. Child. Obes. 2019,
16, 70–85. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1016/j.jneb.2019.09.015
http://doi.org/10.3390/nu13113717
http://doi.org/10.14310/horm.2002.1408
http://doi.org/10.3390/nu11051078
http://doi.org/10.1016/j.appet.2020.104592
http://doi.org/10.3389/fpsyg.2022.938756
http://doi.org/10.1016/j.jneb.2022.02.019
http://doi.org/10.1111/bjhp.12152
http://doi.org/10.1093/ajcn/72.2.521S
http://doi.org/10.1016/j.clnu.2019.11.035
http://doi.org/10.3390/nu10060706
http://doi.org/10.5888/pcd18.200445
http://doi.org/10.1093/heapro/15.3.259
http://doi.org/10.1016/j.appet.2015.05.029
http://doi.org/10.3389/fnut.2021.714493
http://doi.org/10.14309/ajg.0000000000000620
http://doi.org/10.1111/jhn.12314
http://doi.org/10.1371/journal.pone.0270628
http://doi.org/10.1089/chi.2019.0059

	Introduction 
	Materials and Methods 
	Study Population 
	Eating Habit and Construction of a Diet Quality Score 
	Other Covariates 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

