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Abstract
Background: Inadequate energy intake was prevalent among women of reproductive age, which
may contribute to poor diet. Having great concern towards health and nutrition may play a role in
shaping eating habit and food-related behavior to achieve a healthy diet. This study aims to examine
the association between health concern and energy intake, while considering other factors such as
cooking frequency and having food away from home.
Methods: This cross-sectional study was carried out in an urban slum area in Jakarta, involving 233
mothers of young children through consecutive sampling. Data was collected through interview.
Health concern was assessed using General Health Interest Scale (GHIS) questionnaire. Energy
intake was obtained by 24-hour dietary recall in two non-consecutive days. Consumer Behavior
Questionnaire (CBQ) was used to assess frequency of cooking and having food away from home. All
statistical analysis was performed using SPSS Version 20.
Results: Energy intake of most subjects did not meet the recommendation, with median of 1,396
kcal/day. Health concern among the subjects had median of 32 out of 48. There was no significant
correlation between health concern and energy intake (r = -0.067, P-value = 0.309). The frequency
of having take-out food was a significant predictor of the energy intake (β = 7.497, P-value = 0.028).
Additionally, a significant negative correlation between health concern and having take-out food
was found (r = -0.141, P-value = 0.032).
Conclusions: Having take-out food was associated with energy intake. Provision of health and
nutrition information in the food stores might help to increase health concern to shape a healthier
diet. Thus, a collaborative effort targeting both food sellers and customers is essential.
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Introduction
Suboptimal diet was observed in global population,
characterized by high consumption of sugarsweetened beverage, processed meats, and sodium,
contrasting with the consumption of fruits,
vegetables, whole grains and legumes failed to meet
the recommendation.1 Given that the obesity rates
were higher among women than men,2 a healthy diet
is an essential aspect for women in reproductive age
to prepare for pregnancy and child bearing.
However, inadequate energy intake was apparently
common in women of reproductive age, including
adolescent girls and pregnant women.3,4 According
to Indonesian Total Diet Study 2014 (TDS 2014),
more than half adults in Indonesia failed to meet the
recommended energy intake. Jakarta as the capital
city had the highest mean energy intake for both men
and women. However, the energy intake
recommendation was still not met.5 Adequacy is one
of the elements comprising diet quality. Thus,
inadequate energy intake may contribute to poor
diet. Particularly for the child-bearing women,
mother’s diet was known to be a predictor for the
child’s diet.6
Diet is a multidimensional topic, which involves
individual and environmental factors. Previous
studies had highlighted the evidence of the
environment, where food stores availability in urban
slum neighborhood significantly contributes to
energy-dense food consumption. In urban slum
areas, purchasing ready-to-eat food rather than
cooking was also a common practice done by
mothers, who usually were the primary food
provider at home.7,8 Being the main food provider
means that mothers have control over choosing food
and the preparation process, which is a part of food
environment at household level. Having a particular
concern towards health and nutrition might be a
driver to practice healthier behavior related to food
and diet. Previous studies have shown that women
generally displayed greater interest towards
health,9,10 thus they were more likely to comply to
dietary recommendation.11 Additionally, having
health concern was associated with food choice and
meal planning.12,13
To author knowledge, health concern was rarely
assessed in relation with dietary behavior and

dietary outcomes especially in Indonesian setting.
Knowledge about health and nutrition was more
common, yet usually the results show a moderate
and good degree of knowledge.7,14 Given the
growing evidence of obesity prevalence and dietary
patterns in urban slum areas,7,15 exploring the
perceived concern towards health might contribute
to design intervention program to improve not only
knowledge, but to shape a healthier food
environment. Therefore, this study aimed to assess
the relationship between health concern and energy
intake among women of reproductive age,
particularly mothers of young children, while
considering other factors such as cooking frequency
and having food away from home.
Methods
The study design used in this research was crosssectional, carried out from November 2019 up to
March 2020 among mothers of young children aged
under-five and pre-school children. This study took
place in Jakarta province, represented by Pejagalan
urban village, located in Penjaringan Subdistrict,
North Jakarta City. Jakarta Province was selected
purposively as a representative of urban area in
Indonesia which has a great proportion of slum
areas. The subdistrict and the urban village were
selected using a multistage random sampling.
Meanwhile the subdistrict and the urban village was
selected using a multistage random sampling. This
area was considered to be an urban slum area which
was flood-prone.
Consecutive sampling was applied in this study,
in which all eligible subjects were enrolled until the
minimum sample size was fulfilled. The subjects
were chosen based on the children list obtained from
randomly selected Posyandu (community health
post). The data collection involved mothers who met
the criteria as follows; aged 19-49 years, had a child
aged 6 years old or younger, apparently healthy,
fluent in Bahasa Indonesia, had the role as the
primary food provider at home, and agreed to
participate by signing the informed consent. Those
who were pregnant, lactating, and under restrictive
or specialized diet were excluded. Ethical approval
was attained from the Ethical Committee of Faculty
of Medicine, Universitas Indonesia No. ND-
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6/UN2.F1/ETIK/PPM.00.02/2020, dated 6 January
2020.
The sampling size was calculated using
correlation formula with the r coefficient referred to
previous studies on health concern and dietary
behavior.9,11 Considering the non-probability
sampling used in this study, design effect of two was
applied in order to increase the variation. The final
sample size calculation also considered 80% of
response rate, therefore it was added by 20% of the
sample size as the non-response rate. The minimum
sample size was determined to be 152 subjects with
confidence level of 95% and power of 80%.
Eligible subjects who gave their consent were
visited for a face-to-face interview using a structured
questionnaire. The data included sociodemographic,
health concern, family food characteristics, and
dietary assessment. Sociodemographic data
comprised of subject’s age, education level
(elementary school, junior high school, senior high
school, or university), employment status
(unemployed, partially employed defined as
working half-day or working at home (e.g. owning a
small store at home), full-time employed defined as
working full-day or at least eight hours a day), and
average monthly household income.
Health concern questionnaire in this study
referred to the General Health Interest Scale
(GHIS),16 which was initially a self-administered
questionnaire consisting of eight statements related
to dietary behavior. The assessment is aimed to
measure the degree of how health and nutrition is
perceived as importance. This study had translated
GHIS statements from English to Bahasa Indonesia
and back-translated into English, followed with a
preliminary interview with mothers with similar
characteristics of the population and resulting in
Cronbach’s Alpha of 0.711 indicating good
reliability. In this study, the self-administration
approach was modified into interview, in which the
interviewer read the statements and asked the
subjects to rate each statement with 7-point Likert,
from 0 to declare “strongly disagree” up to 6 to
declare “strongly agree”. Thus, the possible range
for GHIS is 0-48. A higher score of GHIS indicated
the higher degree of the subjects perceive health as
importance.
Family food characteristics were explored by
interviewing the subjects about cooking frequency,

eating out frequency, and having take-out food or
using food delivery services. This was a part of
home food environment questionnaire, derived from
a modified version of National Health and Nutrition
Examination
Survey
Consumer
Behavior
Questionnaire
(NHANES
CBQ)17.
This
questionnaire was also translated into English and
pre-tested among mothers with young children. It
aimed to assess whether the subjects usually cook by
themselves or purchase ready-to-eat food. For
cooking frequency, it was determined by the number
of days whether the subject or other household
members cook (excluding cooking instant noodles
or reheating commercially prepared food) in the
previous week. While the frequency of eating out
and having take-out food variable referred to the
number of days the subjects purchased ready-to-eat
food and/or eating out in the past one month.
Dietary assessment was conducted using 24-hour
dietary recall in two non-consecutive days. The
interviewer provided a food photobook to estimate
the amount of food consumed. This study considered
underreporting and overreporting energy intake with
cut-off 500-3,500 kcal/day.18 Therefore those whose
energy intake was under 500 kcal and exceeding
3,500 kcal were excluded from the analysis. Those
who were not able to complete the second day of 24hour dietary recall were also excluded. Dietary data
was analyzed using NutriSurvey for Windows
Version 2007.
All statistical analysis in this study was
performed using SPSS Version 20. For numerical
data, normality test was conducted to determine the
data distribution using Kolmogorov-Smirnov, which
will be considered as normal distribution if P-value
>0.05. Normally distributed data was displayed with
mean and standard deviation (SD), whereas
asymmetrically distributed data was displayed with
median and interquartile range (IQR). Descriptive
statistics were applied for sociodemographic
characteristics (age, education level, employment
status, and household income). Health concern,
family food characteristics, and energy intake were
compared by the sociodemographic characteristics
using correlation Pearson or Spearman for
continuous data, and Student t-test or MannWhitney for categorical data. Analysis to establish
relationship between health concern, family food
characteristics, and energy intake used Pearson or
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Spearman correlation. Statistical significance level value <0.01), which means those who had greater
was determined at P-value <0.05.
health concern cooked more frequently. The median
of the frequency of having food away from home
was 0 for eating out and 8 for having take-out food.
Results
More than half of the subjects (61.4%) never ate out
in places like restaurants or food stalls in the past one
Total number of subjects participated in this study month. Meanwhile, 33% of the subjects had take-out
were 255 mothers. After calculating for food at least once a week and 36.9% of them had it
underreporting energy intake and checking the more than once a week in the past one month. There
completeness of the overall questionnaire, 22 was significant relationship between eating out (r =
subjects were excluded from the analysis. The -0.277, P-value <0.001) and having take-out food (r
subjects enrolled in this study exceeded the = -0.174, P-value = 0.008) by age. We observed that
minimum sample size as it aimed to prevent eating out and having take-out food were more
removing too many subjects due to incompleteness frequent among the younger subjects. By income,
and the possibility of underreporting energy intake. significant relationship was only observed on eating
The socio-demographic characteristics of the out frequency (r = 0.265, P-value <0.001). This
subjects are displayed on Table 1. The median age shows that the higher household income was
of the subjects was 33 years old. Most of the subjects associated with more frequent eating out.
completed senior high school (35.6%) and junior Furthermore, we found that the greater health
high school (28.8%). Majority of the subjects were concern was associated with lower frequency of
unemployed (housewives) (68.2%). The median eating out (r = -0.171, P-value <0.01) and having
household monthly income was IDR 3 million take-out food (r = -0.141, P-value = 0.032) (Table
(around USD 213.4 as of January 2021). 3).
Additionally, the majority of the subjects’
The median of energy intake of the subjects was
households were categorized as low-middle income 1396 kcal/day. The relationship between energy
(76.4%), which the third quartile was approximately intake observed by age group, education level,
the same amount of the regional minimum wage in employment status and household income were not
Jakarta province as of 2020.
found to be significant. Spearman correlation
The GHIS total score resulted in median of 32. coefficient also did not show a significant
Significant relationship was found between GHIS relationship between health concern and energy
and subject’s age (r = 0.251, P-value <0.001). GHIS intake, and between family food characteristics and
total score was slightly but significantly higher energy intake (Table 3).
among the older age group compared to the younger
Multivariate analysis was performed with
one, which was 33 and 30 respectively. There was multiple linear regression using enter method and
no significant difference in GHIS total score including all variables. Table 4 displayed the model
according to education level and household income. with predictor of energy intake of the subjects. The
Table 2 displayed the family food characteristics overall model did not show statistical significance
of the subjects. The cooking frequency showed the (P-value = 0.154). However, the frequency of having
median of 6 days/week. Almost half of the subjects take-out food was a significant predictor of energy
(48.9%) always cooked meals at home, whereas intake (β = 7.497, P-value = 0.028). We found that
only 15.9% never cooked. Significant difference of every one day increase of having take-out food,
cooking frequency was only observed by the energy intake of the subjects would increase by 7.5
subject’s age (r = 0.224, P-value = 0.001), in which kcal.
the older subjects cooked more frequently. There
were no significant differences of cooking frequency Discussion
by education level, employment status, and
household income. Spearman correlation coefficient The present study exhibits a similar result with the
showed a significant relationship between GHIS Indonesian TDS 2014, in which the energy intake of
total score and cooking frequency (r = 0.235, P- mothers was below the recommendation. The result

World.Nutr.Journal | 73

of energy intake in this study was also consistent
with previous studies among women in urban
area.4,15 The subjects in this study were mothers of
under-five and preschool-aged children. Previous
findings in a study among parents stated that
mothers with children displayed poorer dietary
behavior and higher energy intake contributed from
fat intake and consumption of sugar-sweetened
beverages.19 Meanwhile, a Japanese study did not
found significant difference of total energy intake
between mothers with and without children.20 The
dietary difference between parent and non-parent
was apparently varied and tended to show no major
changes. Nevertheless, it is worthy to note that
becoming a mother was known to be associated with
weight gain and increase in body mass index (BMI),
making them more prone to obesity risk.21
The low energy intake among the subjects might
be resulted from their eating habit. The subjects in
our study generally had two or three meals per day,
which one meal consisted of one serving of rice and
less than half serving of vegetables as the side
dishes, with one serving of protein source food or
less, or even no protein at all. Consumption of
instant noodles was also common. As we observed
from the 24-hour dietary recall, snacking habit
among the subjects was varied. The prevalent
snacking habit among female adolescents
contributed to meal-skipping.22 Nonetheless, the
characteristics differences between adolescents and
mothers may play a big role in determining the
snacking habit. Similar with other Indonesian
studies,7,15,22 fried food and cilok (ball-shaped boiled
tapioca flour) were the common snacks consumed
by the subjects of this study. Among our subjects,
consuming sugar-sweetened beverages seemed to be
a part of their daily lifestyle. It was recommended to
limit intake from empty calorie food which only
provide calories but few or no nutrients, including
from sugar-sweetened beverages. According to U.S.
Department of Agriculture (USDA), intake limits
differed by age and sex.23 Several diet quality
measures determined the limit for these food groups
to achieve a good diet. Healthy Eating Index 201024
set the intake limit not more than 20% of energy
intake, while Diet Quality Index-International25 set
it not more than 10%. At least half of the subjects
had more than 10% of energy intake contributed
from empty calorie food. Despite the considerable

contribution from fried snacks and sugar-sweetened
beverages, the food choice and the amount of foods
consumed from the main meals were not sufficient
to achieve the recommended energy intake.
In this study, significant relationship between
health concern and energy intake was not
established. However, the negative correlation
implied that the higher health concern was related to
lower energy intake. A study in Luxemburg found a
significant difference in energy intake based on the
importance level of nutrition and balanced meals.
Similarly, those who perceived nutrition as highly
important displayed lower energy intake. The
different measure to assess health concern might
explain how the results on significance were not in
line. Alkerwi et al.26 used a single question focusing
on balanced meals with 3-level of classification
from low, moderate, and high. A single question
might help the respondents to categorize themselves
into respective categories since it was more
straightforward. In contrast, we used an instrument
comprised of eight statements which had larger
scope, including eating behavior, food choice, and
balanced diet. Unfortunately, studies about health
concern and energy intake was rare. Nevertheless,
the existing literatures supported that greater health
concern was related to healthier eating behavior9 and
dietary pattern27.
Based on the multiple linear regression model,
having take-out food was found to be a significant
predictor of energy intake. Interestingly, health
concern was significantly correlated with frequency
of having take-out food. Our result suggested that
the greater concern towards health, the less frequent
the subjects to purchase take-out food. According to
a qualitative study among mothers, in the context of
household with children, the mothers usually
prioritized health and nutrition concern when
providing food for the family.28 For some mothers,
given the limited facilities to store fresh foods at
home and time constraint for preparation and
cooking, they might think differently when it comes
to provide food for themselves. It was more likely
that they allocated more time to perform house
chores, drop off and pick up older children from
school, and take care of the young children, resulting
to have take-out food as a practical way to fulfil their
dietary needs.8 Among our subjects, we observed
that take-out food in the form of side dishes like
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cooked vegetables or fried foods were meant to be
consumed for the whole family members, since the
mothers usually only cooked rice. Meanwhile, takeout food that was consumed by the mothers only was
typically one-dish meal (e.g. meatball soup, noodles,
nasi uduk).
Our result also showed a significant positive
correlation between health concern and frequency of
cooking at home, which the greater health concern
was associated with more frequent cooking. In
contrast, the greater health concern was related to
the less frequent of eating out. This result was
consistent with a study in Brazil. Those who
perceived high concern towards health would be
more engaged in their meal planning, food choice,
and the cooking methods.13 Various food stores were
abundant in urban slum neighborhood, which mostly
provided cooked meals (e.g. rice, vegetable side
dishes, fried chicken or fish, soto, etc) or snack (e.g.
fried vegetable fritters), manufactured snack and
beverages.7,8 When food stores were available and
easily accessed, this may contribute to more eating
out or having take-out, rather than cooking.29
Although purchasing cooked meals was common in
urban slum area, our result found that more than half
of the subjects frequently cooked and prepared their
meals at home. Cooking at home can be seen as a
challenge due to time and cost. Nonetheless,
cooking by themselves was preferred by particular
women who wanted to ensure the hygiene of the
food preparation process.8
Apparently, eating out was not common, except
for the working mothers. We assumed that eating out
was considered as a family leisure activity. In spite
of the abundant food stores available, the space
provided in the food stalls in a densely populated
neighborhood was not suitable for family with
young children. In addition, for the low
socioeconomic status (SES) community, the term
eating out was seen as a luxurious activity (i.e.
eating in a restaurant), thus it can be economically
challenging. Price is commonly discussed and often
perceived as barrier to healthy diet. This study found
a significant positive correlation between household
income and eating out frequency. This may suggest
that the expenditure might be higher as the
frequency increases. Previous studies highlighted
how socioeconomic status may influence diet
through food choices. It was generally believed that

higher SES had greater food expenditure, resulting
in a healthier food choice.30
Consuming meals that are prepared away from
home, including eating out and having take-out, was
considered to be less healthy. A Korean study
demonstrated a significant different diet between
those who eat homemade meals and non-homemade
meals. Homemade meals were associated with lower
energy intake, with more dishes consisted of grains.
The cooking methods used was mainly stewing or
steaming.31 This result displayed similarity to ours
although it was not statistically significant, the
inverse correlation showed the tendency of the more
frequent cooking, the lower energy intake. The
subjects in our study who frequently cooked mostly
had vegetables soup in their menu. On the contrary,
those who eat non-homemade meals demonstrated
more diverse food and meat-based dish, contributing
to higher protein intake.31 Our results demonstrated
a positive correlation between eating out and takeout food towards energy intake. As stated by Lee et
al.31 food away from home was related to more
various cooking methods. We observed the food
stores in the neighborhood provided numerous
choices of food, such as fried food, stir-fry food,
coconut-based soup, which might explain how these
foods can contribute to higher energy intake. Our
multivariate analysis also exhibited that for every
one-day increase of having take-out food, energy
intake of the mothers would increase by 7.5 kcal as
well. Although it is statistically significant, this
number is not clinically significant since 7.5 kcal is
less than 1% of Indonesian RDI for energy intake for
women of reproductive age.
This study had some limitations that should be
noted. Underreporting energy intake was not using
actual calculation with consideration of individual
nutritional status. Several attempts to calculate
under-reporting energy intake using the established
body weight and height in Indonesian dietary
recommendation was done, yet the result would
exclude more than half of the subjects. Thus, cut-off
500-3500 kcal was used.18 Secondly, we applied the
general rules of thumb to determine minimum
sample size for multiple linear regression analysis,
yet our sample of 233 participants (which is more
than the minimum number of samples based on the
calculation, i.e. 152) was still underpowered to
detect significance in predicting the energy intake.
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Our findings suggested that frequent take-out
food was associated with higher energy intake. The
median energy intake who never had take-out food
was 1355 kcal/day, meanwhile those who had takeout food at least once a week had slightly higher
median energy intake of 1407.5 kcal/day. Previous
studies show that take-out food and other forms of
food away from home were also associated with
higher intake of sodium and fat,32 higher BMI,33 and
increasing odds of overweight/obesity34. Therefore,
the findings in this study should be cautiously
interpreted, given that most of our subjects’ energy
intake was below recommendation. As there are
various food options provided in the neighborhood
food stores, behavior of having take-out food can be
modified through an intervention program focusing
on giving understanding about healthy food choice
along with improving food preparation skill.
Furthermore, education on food choice and homeprepared food with relation to expenditure might be
more insightful for the mothers, particularly in low
SES community.
The negative correlation between health concern
and frequency of take-out food suggested that our

subjects had fair understanding about the healthiness
of food. However, the abundant food stores can be a
driver to frequent consumption of food away from
home.35 The external environment factors such as
food stores availability and accessibility are less
modifiable.
Instead,
providing
sufficient
information about the healthiness of food and
motivating messages in the food store might help the
consumer to consider their food choice. A review of
small store-based intervention suggested that
combined strategies in physical environment in food
stores (e.g. food placement) and behavioral
involving both sellers and consumers (e.g. poster)
might improve the access and the consumption of
nutritious food.36 This would require a collaboration
involving local government, health officials, cadres,
and the food sellers in order to establish behavior
changes to achieve a better diet. Empowering both
consumers and food sellers is a crucial step to enable
them to make a better and healthier choice to provide
food for themselves and for the family.

Table 1. Demographic characteristics of mothers of young children in Pejagalan, North Jakarta (n=233)
Variables
Age (years old)
19-29 years old
30-49 years old
Education level
Less than elementary school
Elementary school graduate
Junior high school graduate
Senior high school graduate
Diploma / university graduate
Employment status
Unemployed (housewife)
Partially employed
Fully employed
Average monthly household income (IDR)
Low-middle (≤ 3rd quartile)
High (> 3rd quartile)

Median (IQR)
33.0 (9.0)

3 million (1.950 million)1

n

%

75
158

32.2
67.8

12
64
67
83
7

5.2
27.5
28.8
35.6
3.0

159
46
28

68.2
19.7
12.0

178
55

76.4
23.6

IQR : Interquartile range, IDR: Indonesian Rupiah
1
1 USD=IDR 14,058.6 as of January 15, 2021
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Table 2. Family food characteristics of mothers with young children in Pejagalan, North Jakarta (n=233)
Variables
Cooking frequency (days)a
Never
1 – 3 days/week
4 – 6 days/week
Always (7 days/week)
Eating out frequency (days)b
Never
1 – 3 days/month
1 – 3 days/week
More than 4 days/week
Having take-out food frequency (days)b
Never
1 – 3 days/month
1 – 3 days/week
More than 4 days/week

Median (IQR)
6 (5)

n

%

37
53
29
114

15.9
22.7
12.4
48.9

143
34
35
21

61.4
14.6
15.0
9.0

23
47
77
86

9.9
20.2
33.0
36.9

0 (3)

8 (18)

IQR : Interquartile range; aNumber of days in the past one week; bNumber of days in the past one month

Table 3. Correlation between health concern, family food characteristics, and energy intake
Variables

Health concern
Cooking frequency
(days)b
Eating out frequency
(days)c
Having take-out food
frequency (days)c
Energy intake (kcal)

Health
concern

Cooking
frequency

Eating out
frequency

Take-out food
frequency

Energy intake

r

Pvaluea

r

P-valuea

r

P-valuea

r

P-valuea

r

P-valuea

1

.

0.23
5
1

<0.001*

-0.171

0.009*

-0.141

0.032*

-0.067

0.309

.

-0.186

0.004*

-0.602

<0.001*

-0.019

0.773

1

.

0.249

<0.001*

0.097

0.141

1

.

0.093

0.157

1

.

a

Statistical analysis used Spearman correlation, bNumber of days in the past one week, cNumber of days in the past one month
*Significance level of P-value <0.05
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Table 4. Multiple linear regression model for predictor of energy intake (n=233)
Variables
Age (years old)
Education levela
Employment statusb
Household income (IDR)
Health concern
Cooking frequency (days)c
Eating out frequency (days)d
Take-out food frequency (days)d

Beta coefficient
1.804
38.058
135.963
<0.001
-2.366
11.649
4.927
7.497

SE
5.188
32.128
69.895
0.00
4.045
13.784
4.640
3.380

P-value
0.728
0.237
0.053
0.222
0.559
0.845
0.289
0.028*

IDR: Indonesian Rupiah, SE: Standard Error
a
Education level referred to five-level education attainment from diploma/university, senior high school, junior high school,
elementary school, and less than elementary school; bEmployment status referred to employed and unemployed; cNumber of
days in the past one week; dNumber of days in the past one month; *Significance level at P-value <0.05
Multiple linear regression was performed using enter method including all variables altogether
R square = 0.051, P-value = 0.154
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