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ABSTRACT

Introduction: Indonesia faces a nutritional transition driven by rapid urbanisation, economic growth, and advanced
technology. It has reduced work-related energy expenditure and changed workers' eating habits. Workers often mis-
time their food intake and eat improperly, especially during their first meal. These conditions can increase obesity,
metabolic syndrome, non-communicable diseases (NCDs) and finally, lower workers' productivity. Investigating the
habits at the first intake may help find solutions. However, research on the first intake in Indonesia is scarce. Thus,
this study aims to investigate first intake and its related factors among Indonesian worker. Materials and methods:
A quantitative cross-sectional study using secondary data analysis from the 2018 Indonesian Food Barometer (IFB)
was conducted. It included 894 Indonesian male and female workers (excluding housewives, students, and retirees)
aged 18 to 64 years. Data on the first intake was collected using 24-hour recalls. The Chi-square test and binary
logistic regression (p-value<0.05) were employed to assess the relationship between sociodemographic, nutritional
status, day of intake, and first intake. Results: The study found that first intake was associated significantly (p<0.05)
with age, marital status, wealth index, ethnicity, and day of intake; however, in all dimensions, the age factor was
the dominant factor associated with first intake. Conclusion: The study showed age was the dominant factor of first
intake, and further intervention and health promotion, especially related to breakfast habits among workers, should
take age into consideration.
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INTRODUCTION

Overweight/obesity is a severe public health problem
in Indonesia, with a continued increase in prevalence
(1). One in three adults in Indonesia were living with
overweight and obesity (2). The 2018 National Basic
Health Research in Indonesia (Riskesdas) reported
that overweight and obesity among adults (>18 years
old) in Indonesia showed a consistently increasing
trend since 2007. Overweight rose from 9% in 2007
to 14% in 2018, while obesity rose from 11% in 2007
to 22% in 2018 (3). The latest Indonesia health survey
in 2023 (SKI 2023) reported a continuous increasing
trend on overweight (14.4%) and obesity (23.4%) (4).
This condition is worsened by the nutrition transition
phenomenon.

urbanisation and globalisation, economic growth, and
technological advancements (5-7), is a well-established
determinant of the prevalence of obesity in Southeast
Asian countries, including Indonesia (6,8). This
transition was associated with a significant reduction
in work energy expenditures, rapid changes in eating
behaviour, and, finally, the increased prevalence of
obesity, metabolic syndromes, and NCDs (6).

Workers are considered a vulnerable group that is more
susceptible to the negative consequences of changed
dietary patterns (9). Workers may skip meals because
of time constraints, work schedules, limited food
availability, and stress (10). Prior studies have linked
workers to undesirable eating habits such as skipping
meals and eating more unhealthy foods (11,12) including
during breakfast (10,13,14). All those factors may
contribute to overweight and obesity which potentially
lead to a decrease in Indonesian workers' productivity.
It is critical in determining the country's competitiveness
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and economic growth (15).

Study on eating behaviour among workers remains
scarce in Indonesia, particularly at a national
level. Existing studies predominantly examined the
relationship between breakfast practice and nutritional
status or employee productivity (16,17). Therefore,
based on 2018 IFB data, this study will investigate first-
intake behaviours related to breakfast among Indonesian
workers, including timing, composition, perception of
first intake, frequency of intake, and their related factors
(sociodemographic, nutritional status, and day of intake).

MATERIALS AND METHODS

Study design and population

This study utilised 2018 Indonesia Food Barometer (IFB)
data. The IFB conducted a quantitative cross-sectional
study in West Sumatra, West Java, DKI Jakarta, East
Java, Bali, and South Sulawesi. The data collection for
IFB was conducted through in-person interviews and
anthropometric measurements from March to July 2018
(18). From a total of 1.665 participants in the 2018
IFB data, we excluded housewives, students, retirees,
unemployed participants, and missing data on targeted
variables from the 2018 IFB data, resulting in a total
of 894 male and female workers aged 18 or older that
we used for the analysis of the current study. Figure 1
presents the flow of the sample selection process.

Participants in the 2018 IFB Data (n=1665)

Excluded 1. Non-working subjects (n=150)
2. Students (n=82)

3. Housewives (n=423)

4. Retirees (n=27)

Workers Participants (n=983)

Excluded
Missing data on targeted variables
(n=89)

Subject for secondary data analysis (n=894)

Figure 1: Sampling procedure of the study.

Socio-demographic, nutritional status, and day of
intake characteristics

Socio-demographic factors include age, gender,
education, occupation, residence, marital status, wealth
index, and ethnicity. Age was categorised as: 18-25,
26-35, 36-45, 46 and above. Gender was categorised
as male or female. The level of education was grouped
as lower (primary — lower secondary) and higher (upper
secondary - college). Occupation was categorised
as professional (managers, executives, doctors, and
teachers), white-collar worker (skilled technicians,
clerical and service workers), and blue-collar worker
(agriculture and fishery workers, construction workers
and cleaners). Types of residence were divided into

urban and rural. Marital status was divided into
two categories: unmarried and married. The wealth
index was developed using a composite variable
based on the housing condition and the ownership of
household assets. There were 13 variables which used
for developing the score (including house wall, floor
material, electricity, toilet, source of fuel for cooking,
ownership of car, bicycle, motorcycle, refrigerator,
mobile phone, telephone, television, and radio). Scores
were derived based on principal component analysis
with varimax rotation and were ranked into tertiles, with
T1 being the least wealth, T2 being the medium wealth,
and T3 being the highest wealth (18). Ethnicity consisted
of All Java - Madura, Betawinese, Sundanese, Balinese,
All Sumatera, and All Sulawesi. Nutritional status was
based on a Body Mass Index (BMI) calculation in kg/
m , while the status used a cutoff from Indonesian
Ministry of Health. The subjects' height was measured
using a stadiometer, and their weight was measured
using a scale following the standard procedure (18). We
based the day of intake on the subject's recalled intake
day, dividing it into weekends and weekdays.

Definition of first intake

The first intake's definition was self-proposed and
derived from the dietary behaviour conceptual theory
(19). The concept of the first intake in the present
study was intrigued by our practices on eating or
drinking activity in the morning or after waking up. To
approach this concept, the present study identified first
intake from four dimensions: the timing, composition,
perception, and frequency. The timing of the first intake
was defined as the time when subjects took their first
intake of the day. i.e., 7 a.m., 8 a.m. The timing of the
first intake was then categorised into early first intake
(before 9 a.m.) and late intake (after 9 a.m.) based on
the definition of breakfast by the Indonesian Ministry of
Health (20). The first intake composition represented the
subjects' first intake content. It could be food or drinks.
The composition of the first intake was categorised into
rice-based foods/products, which included rice and its
derivative forms, and non-rice-based foods/products,
which contained no rice and its derivative forms. The
perception of the first intake was associated with self-
definition of the name of eating occasion perceived by
the subjects. It was divided into two categories: breakfast
and non-breakfast. The frequency of intake was defined
as the number of intakes that occurred before 9 a.m.
This could be either zero, one, or more than one intake.
These four dimensions were then used to describe
subjects' breakfast habits.

Statistical analysis

Descriptive analysis was performed for all variables
and presented as proportion n (%). Associations
between variables were performed by the Chi-Square
Test (p-value <0.05) and continued by multivariate
analysis using binary logistic regression (p-value <0.05,
95%Cl). Bivariate analyses using Chi-Square Test were
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performed between sociodemographic, nutritional
status, and day of intake with four dimensions of first
intakes. Associations showing p-values of at least 0.25
were considered for the multivariate analysis. Binary
logistic regression analyses were employed to identify
the association of independent variables (selected by
Chi-Square Test) with each dimension of the first intakes.
All data analyses were performed using SPSS version 29.

Ethical Clearance

The approval and ethical clearance were obtained from
the Faculty of Medicine, Universitas Indonesia, Dr. Cipto
Mangunkusumo Hospital, Jakarta, Indonesia, under the
number KET-1071/UN2.F1/ETIK/PPM.00.02/2023.

RESULTS

The sociodemographic, nutritional status, and day of
intake characteristics of 894 participants are presented
in Table I. The age range of the participants was 18 to
64 years old, and the mean of age was 38 years old.
Most participants were in the 26-35 age group (31.8%),
and the least were in the 18-25 age group (16%). The
majority of the participants were male (69.2%), white-
collar workers (50.1%), married (69.6%), and lived in
urban areas (55.8%). The ethnicity of the participants
varied, with 25.5% belonging to All Java - Madura,
19.6% to Balinese, 17.2% to Sundanese, 17.2% to
Sumatera, 12.9% to Sulawesi, and 7.9% to Betawinese.
The wealth index was divided into tertiles: 36.8% were
in the middle wealth index, 33.3% were in the low
wealth index, and 29.9% were in the high wealth index.
Atotal of 508 (56.8%) of the participants were in normal
nutritional status, 307 (34.3%) were overweight or
obese, and 79 (8.8%) were underweight. In terms of day
of intake, most of the participants were assessed for their
first intake on weekdays (77.9%).

Table I: Sociodemographic, BMI, and Day of Intake Charac-
teristics

Variables n (%)

Age

18- 25 143 (16)

26 - 35 284 (31.8)

36 - 45 206 (23)

46 - 64 261(29.2)
Gender

Male 619 (69.2)

Female 275 (30.8)
Level of Education

Lower 379 (42.4)

Higher 515 (57.6)
Occupation

Professional 55 (6.2)

White-Collar 448 (50.1)

Blue-Collar 391 (43.7)
Type of residence

Urban 499 (55.8)

Rural 395 (44.2)

CONTINUE

Table I: Sociodemographic, BMI, and Day of Intake Charac-
teristics. (CONT.)

Variables n (%)

Marital status

Unmarried 272 (30.4)

Married 622 (69.6)
Wealth Index®

T1 298 (33.3)

T2 329 (36.8)

T3 267 (29.9)
Ethnicity

All Java - Madura? 225 (25.2)

Betawinese 71(7.9)

Sundanese 154 (17.2)

Balinese 175 (19.6)

All Sumatera® 154 (17.2)

All Sulawesi 115 (12.9)
Nutritional Status®

Underweight (<18.5 kg/m2) 79 (8.8)

Normal (18.5 - <25 kg/m2) 508 (56.8)

Overweight-Obese (=25 kg/m2) 307 (34.3)
Day of Intake"

Weekday 696 (77.9)

Weekend 198 (22.1)

“The level of education was defined based on the highest educational attainment of the
workers; ‘lower education’ represents workers with primary-lower secondary attainment,
while ‘higher education’ represents workers with upper secondary-college attainment.
bProfessional workers include professional staff, regional officials, legislators, and managers;
white-collar workers include service workers, sales, administrators, and skills technicians;
blue-collar workers include manual labourers (i.e., carpenters, construction workers, labour-
ers, helpers), and people in the agricultural sector (i.e., fishermen, farmers).

“The wealth index was developed based on composite measures of households” cumulative
living standards, analysed using principal component analysis (PCA), and defined as tertile,
with T1 as the lowest wealth index, T2 as the middle wealth index, and T3 as the highest
wealth index.

dComprises all ethnicity in Java & Madura region.

“Comprises all ethnicity in Sumatera region.

Comprises all ethnicity in Sulawesi region.

sBased on BMI classification based on the Ministry of Health of Indonesia decree no 41
(2014).

"Day of intake defined from the day before the date of 24H recall assessment. It referred as
the day when the intakes took place

Table Il shows the characteristics of the first intake
among participants. The majority of the participants had
their first intake between 5 a.m. and 9 a.m. (85.2%),
specifically at 7 a.m. Around 8.2% had their first intake
after 9 a.m. to 11 a.m., 4.4% had their first intake after
11 a.m., and only 2.2% had their first intake before 5
a.m. In terms of first intake composition, a total of 457
(51.1%) of participants had rice-based foods/products,
around 252 (28.2%) had non-rice-based foods/products,
and around 185 (20.7%) had beverages only.

Table II: The First Intake Characteristics

Variables n (%)

First food intake timing:

before 5 a.m. 20(2.2)

5am.-9am. 762 (85.2)

>9am.-11 am. 73 (8.2)

after 11 a.m. 39 (4.4)
Composition of first food intake:

Beverage only 185 (20.7)

Rice-based food/products? 457 (51.1)

Non-rice-based food/products” 252 (28.2)

CONTINUE
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Table II: The First Intake Characteristics. (CONT.)

Variables n (%)
Respondents’ perception on first food intake
Breakfast 546 (61.1)
Morning snack 195 (21.8)
Lunch 50 (5.6)
Afternoon snack 1(0.1)
Dinner 2(0.2)
Evening snack 1(0.1)
Others 99 (11.1)
Eating frequency until 9 am
0 time? 112(12.5)
1 time 513 (57.4)
2 times 249 (27.9)
> 2 times 20 (2.2)

“includes rice/rice-based products in the subjects’ menu
"no rice/rice-based products in the subjects” menu
“Includes teatime, morning tea, coffee time, brunch, etc
dRefers no intakes in any forms at all

Related to the perception of first intake, most participants
perceived their first intake as a breakfast activity
(61.1%), while the rest were non-breakfast activities. The
participants' eating frequency before 9 a.m. revealed
that most had at least one intake (57.4%), while 27.9%
had two intakes, 12.5% had no intake, and only 2.2%

had more than two intakes.

Multivariate analysis using logistic regression was
performed to investigate the association among all
variables, and the results are described in Table IIl.
Age, marital status, and wealth index were significantly
associated with Indonesian workers' first intake timing.
Those in the oldest group (46-64 years old) were found
to have 5.18 (Cl: 2.49-10.78) times higher odds of
tending towards early first intake timing compared to the
youngest group (18-25 years old). The odds of tending
towards early first intake timing also increase as age
increases. Therefore, younger workers were less likely to
have early first intake timing compared to older workers
when marital status and wealth index being controlled.
Ever-married workers have significant associations
with having early first intake timing, with 1.67 odds
compared to unmarried ones when age and wealth
index were controlled, while workers in T3 wealth index
have a 2.04 likelihood of having late first intake timing
compared to those in T1 wealth index. Furthermore,
despite borderline significance (p<0.1), those who lived
in rural areas still showed a strong odds ratio (1.67 (Cl:
0.97-2.76) towards early first intake timing.

Table I1I: Multivariate Analysis between Sociodemographic, Nutritional Status, and Day of Intake Characteristics and First

Intake
Composition of First . .
First Intakes Timing (0 = Intake (0 = non-rice-based Perception on First In-  Frequency of Intakes be-
. . take (0 = non-breakfast, fore 9AM (0 = 0-1 time, 1
Variables N (%) Late, 1 = Early) food/products, 1 = Rice- N _ .
1 = Breakfast) =>1 time)
based food/products)
OR (95%Cl) P-value OR (95%Cl) P-value OR (95%Cl) P-value OR (95%Cl) P-value
Age
18 - 25 143 (16) 1 <0.001* 1 <0.001* 1 0.033* 1 0.014*
284 2.23(1.29 - « 0.55(0.35 - « 1.15(0.73 - 1.46 (0.86 -
26-35 (31.8) 4.05) 0.004 0.87) 0.0 1.83) 0-546 2.46) 0-158
2.91 (1.46 - " 0.44 (0.27 - % 1.04 (0.63 - 1.76 (0.99 -
36 -45 206 (23) 5.81) 0.002 0.73) 0.002 1.73) 0.87 3.11) 0.052
261 5.18(2.49 - . 035(0.22- . 0.69(0.42 - 2.30(1.34 - .
46-64 (29.2) 10.78) <0.001 0.58) <0.001 1.12) 0-132 3.98) 0.003
Gender
619
Male (69.2) 1 1 - 1 1
275 1.44 (0.87 - 0.91 (0.67 - 0.86 (0.63 - 0.85 (0.60 -
Female (30.8) 2.36) 0-154 1.24) 0.538 1.18) 0.348 1.19) 0.336
Level of Education
379
Lower (42.4) 1 1 - 1 1
. 515 0.95 (0.58 - 1.02 (0.74 - 1.31 (0.95 - 0.87 (0.62 -
Higher (57.6) 1.54) 0-824 1.39) 0.917 1.80) 0.095 1.21) 0.404
Occupation
Professional & 503
(56.3) ! 1 1 1
White Collar ’
391 1.17(0.73 - 1.18(0.87 - 0.82 (0.60 - 1.17(0.84 -
Blue Collar (43.7) 1.88) 0.512 1.60) 0.293 1.12) 0.217 1.63) 0.358
Type of residence
499
Urban (55.8) 1 1 - 1 1
395 1.64 (0.97 - 1.13(0.81 - 0.98 (0.70 - 1.49 (1.03 - %
Rural (44.2) 2.76) 0.063 1.58) 0.463 1.38) 0915 2.16) 0.035
CONTINUE
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Table I1I: Multivariate Analysis between Sociodemographic, Nutritional Status, and Day of Intake Characteristics and First

Intake (CONT.)

First Intakes Timing (0 =

Composition of First

Intake (0 = non-rice-based

Perception on First In-
take (0 = non-breakfast,

Frequency of Intakes be-
fore 9AM (0 = 0-1 time, 1

Variables N (%) Late, 1 = Early) food/products, 1 = Rice- N _ R
based food/products) 1 = Breakfast) = >1 time)
OR (95%Cl) P-value OR (95%Cl) P-value OR (95%Cl) P-value OR (95%Cl) P-value
Marital status
. 272
Unmarried (30.4) 1 1 1 1
. 622 1.67 (1.03 - " 0.97 (0.69 - 1.11(0.79 0.99 (0.68 -
Married (69.6) 2.70) 0.039 1.36) 0-852 1.56) 0.552 1.43) 0.94
Wealth Index
T1 298 1 0.058 1 0.582 1 0.002* 1 0.294
(33.3) ’ ’ ’ ’
329 0.68 (0.38 - 0.89 (0.63 - 0.55(0.38 - « 1.36 (0.93 -
12 (36.8) 1.21) 0.190 1.26) 0519 0.79) 0.001 1.99) 0118
267 0.49 (0.27 - " 0.82 (0.56 - 0.53(0.36 - % 1.19(0.79 -
T3 (29.9) 0.89) 0.019 1.20) 0.299 0.79) 0.002 1.82) 0.408
Ethnicity
225
All Java - Madura (25.5) - 0.444 1 0.059 1 0.981 1 0.108
. 1.19 (0.52 - 0.89 (0.50 - 0.84 (0.48 - 1.34(0.75 -
Betawinese 71(7.9) 2.72) 0.679 1.58) 0.694 1.49) 0.552 2.52) 0.300
154 0.90 (0.44 - 0.61(0.39 - % 0.91 (0.59 - 1.10(0.70 -
Sundanese (17.2) 1.85) 0.777 0.94) 0.023 1.42) 0.687 1.74) 0.671
. 175 0.63(0.31 - 0.56 (0.35 - . 0.95 (0.59 - 0.57 (0.36 - %
Balinese (19.6) 1.29) 0.207 0.89) 0.013 1.52) 0.825 0.96) 0.035
154 0.55(0.28 - 0.70(0.45 - 1.05 (0.67 - 0.87 (0.54 -
All Sumatera (17.2) 1.09) 0.088 1.08) 0.107 1.64) 0.832 1.38) 0.542
. 115 0.80(0.38 - 0.56 (0.35 - . 1.01 (0.63 - 0.84 (0.50 -
All Sulawesi (12.9) 1.67) 0.543 0.88) 0.013 1.62) 0.984 1.40) 0.494
Nutritional Status
Underweight 79 (8.8) 1 0.281 1 0.42 1 0.183 - 0.660
508 1.56 (0.82 - 1.15(0.70 - 1.60 (0.97 - 0.97 (0.56 -
Normal (56.8) 2.99) 0178 1.90) 0-575 2.62) 0.065 1.66) 0-899
Over- 307 1.12(0.59 - 1.36 (0.80 - 1.51(0.89 - 0.84 (0.47 -
weight-Obese (34.3) 2.39) 0.636 2.31) 0-259 2.57) 0-126 1.49) 0-541
Day of Intake
696
Weekday (77.9) 1 - 1 - 1 1
198 0.91 (0.53 - 0.93 (0.66 - 0.92 (0.65 - 1.69 (1.16 - %
Weekend 22.1) 1.56) 0.742 1.31) 0.673 1.31) 0.651 2.45) 0.006

Age and several ethnicities (Sundanese, Balinese, and All
Sulawesi) were also found to be significantly associated
with rice-based foods/products as a composition of first
intake after adjustment for all variables. As age increases,
subjects tend to have non-rice-based consumption as
their first intake when ethnicity was controlled. The
ethnic groups of Sundanese, Balinese, and All Sulawesi
also demonstrated a tendency to have less rice-based
consumption as their first intake, compared to other
ethnicities.

After adjusting for all variables in terms of subjects'
perception of first intake, only the youngest age group
and the wealth index showed a significant association,
whereas all other variables showed no significant
association. As the age and wealth index increase, they
tend to perceive their first intake as a non-breakfast
activity. Those in T2 and T3 wealth indexes have a
1.82 and 1.89 likelihood of perceiving their first intake
as non-breakfast activity, respectively, compared to
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those in T1 wealth index when age was controlled. In
addition, although statistically not significant, the level
of education showed a still strong odds ratio (1.31, Cl:
0.95-1.80) as well, but with a borderline of significance
(p<0.1).

Finally, in terms of frequency of intake, after all variables
have been adjusted, only the youngest and oldest age
groups, type of residence, Balinese ethnicity, and
weekend variables showed significant associations with
the frequency of intake before 9 a.m. Those in the oldest
age group had 2.30 (CI: 1.34-3.98) times higher odds of
having more than one intake before 9 a.m. than those in
the youngest age group. Those who lived in rural areas
had 1.49 (CI: 1.03-2.16) times higher odds of having
more than one intake before 9 a.m. than those who lived
in urban areas. In terms of ethnicity, Balinese were less
likely to have more than one time of intake before 9
a.m. On the day of intake, the odds of having more than
one intake before 9 a.m. on a weekend were 1.69 times
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higher than those who had intake on a weekday.
DISCUSSION

Based on this study, the majority of the subjects were
between the age of 26-35 y.o., were male, had a higher
education level, were professionals and white-collar
workers, resided in urban areas, were married, belonged
to the All Java - Madura ethnic group, had a T2 wealth
index, had normal nutritional status, and were assessed
on a weekday. Some of the results were like general
population of previous studies (18,21-23) , although
in terms of gender, educational level, and type of
occupation showed different results from the data from
the Indonesia Central Statistics Agency (BPS) (24). This
discrepancy could stem from several factors, including
the fact that this study only included participants who
were 18 years of age or older and did not include those
who were housewives, students, unemployed, or retired,
coverage area and the categorisation of variables.

The first intake timing among subjects showed that most
subjects (87.4%) had their first intake before 9 a.m.,
which is considered an early first intake. This finding is
in line with the breakfast timing of Indonesians, based on
previous studies (18,21). Several studies suggest earlier
meal timing is beneficial to health, often associated with
lower BMI (25), lower prevalence of metabolic syndrome
(26) , and support for weight loss effectiveness (27).

The composition of the first intake for most subjects
was rice-based foods/products. The rice-based foods/
products consist of any kind of food that includes rice or
its derivatives on the menu such as one-dish meal like
congee (chicken porridge), rice with side dish (rice with
chicken/egg/fritters/fish), rice with soup (soto, rawon),
lontong sayur (rice cake with soup). This finding supports
the IFB 2018, which found that most subjects consume
rice and a side dish for breakfast (18). Even in the same
report, the qualitative findings showed that one of the
respondents thought that if he/she was not having rice as
a meal, it meant he/she had not eaten yet. Having rice
on the menu was perceived as a meal, and having rice
was associated with having more calories and a larger
portion (18). Recent findings are also consistent with the
former study by Howden et al. (1993) which found that
Indonesians eat rice porridge and fried rice with eggs
for breakfast (28). Traditional Indonesian food is rich in
fibre, complex carbs, and monounsaturated fatty acids,
with rice serving as the main component of most meals.
Breakfasts typically include rice, noodles, or meat and
vegetable soup, accompanied by Java coffee or tea to
initiate the day (29,30). As a result, this study found that
the composition of most subjects' first intake was similar
to that of breakfast.

The term "perception on the first intake" refers to how
participants classified their first intake. According to
a recent study, most subjects (61.1%) referred to their

first intake activity as breakfast. The remaining subjects
(38.9%) described their first intake as a morning snack,
lunch, or other activities such as teatime (ngeteh),
morning tea (teh pagi), or coffee time (ngopi). The
subject's ability to identify their intake activity may be
related to how often they will carry out eating activities.
If the subject identifies the first intake as a snacking
or other activity rather than breakfast, they may have
breakfast afterwards which may lead to overeating or
otherwise.

The fourth variable used to describe the first intake
among workers in Indonesia is the frequency of intakes
carried out by the subject from waking up in the morning
until 9 a.m. Most subjects (57.4%) showed that they
had only one intake before 9 a.m., followed by those
who had two intakes before 9 a.m. (27.9%). Around
12.5% of the subjects had no intake at all before 9 a.m.
(these subjects can be considered no breakfast eaters),
and only around 2.2% of subjects had more than two
intakes before 9 a.m. From those four dimensions, those
who had first intake equal to breakfast were those who
had early first intake, those who had rice-based food/
products, those who perceived first intake as breakfast,
and those who had intake before 9 a.m.

This study found a significant association between age
and first intake. As the subjects get older, they tend to
have earlier first intake timing, and the younger subjects
tend to have late first intake timing. The older age group
tends to have more non-rice-based foods/products
compared to the younger age group, and the older
age group tends to have more than one time of intake
before 9 a.m. These findings indicate that subjects at
younger ages tend to skip breakfast, despite having
rice-based food as their first intake, whereas subjects
at older ages tend to have breakfast. Previous studies
(28,31,32) reported that the younger age group was
more likely to skip breakfast. This may be due to activity,
lack of time (particularly among younger generations
who rush to work in the morning), long hours, shift
works(10), cultural norms, and socioeconomic (33) and
occupational position. Interesting findings showed that
the older age group, despite having an earlier first intake,
tends to have more than one time intake before 9 a.m.
Previous study reported that larger morning intake was
associated with reduced overall intake during the day
(34) This study suggests that older group may consume
food more frequently and delay their actual breakfast
time. They tend to have light-intake activities, such as
drinking or snacking. Therefore, they tend to consume
less rice-based food and perceive it as a non-breakfast
meal. These may be related to physiological factors that
accompany the ageing process, such as lack of appetite
and reduced oral health (35,36). Further study may be
needed to investigate the second intake and so on of
this goup.

This study also found that type of residence showed
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significant relationship towards frequency of intake
before 9 a.m. Rural residents had 1.49 times higher odds
of having more than once before 9 a.m. (p-value <0.05).
Furthermore, although not statistically significant,
individuals residing in rural areas were 1.64 times
more likely to have an early first intake compared to
their urban counterparts. These findings suggest that
individuals living in rural areas were more likely to have
an early first intake as a breakfast activity, while those
living in urban areas were more likely to skip breakfast.
These findings align with previous studies (21,37,38).
Those who live in urban areas tend to have more time
constraints and busy activities in the morning compared
to rural residents, who have an irregular schedule
(21). Furthermore, a study among urban adults from
Bangladesh reported that the main reason for skipping
were habits, work pressure, lack of time due to business,
away from family, and unable to prepare (37).

This recent study also found that marital status had a
significant association with first intake timing. Those who
are married tend to have an early first intake compared
to those who are unmarried. It suggests that married
subjects tend to have a regular breakfast compared to
unmarried subjects, who tend to skip breakfast. These
findings were similar to previous research. Non-married
people skipped breakfast, according to IFB data (18,21).
Several studies show that single people skip breakfast
more than married people (39,40). It suggested that
married people had more rituals and social support,
making breakfast more convenient. Singles may skip
breakfast more due to a lack of enthusiasm or time
constraints.

The wealth index had a significant relationship with
perception of first intake according to this recent study.
People with a higher wealth index were more likely to
consider their first intake activity to be non-breakfast.
The higher their wealth index, the more likely they are
to prefer non-rice-based foods and avoid eating before 9
a.m. As a result, respondents in the highest wealth index
group ate breakfast later or not at all. In Saudi Arabia,
increased wealth or income was associated with higher
odds of skipping (@OR = 1.37, p-value 0.004) (41). A
study of Brazilian adolescents in the 2008-2009 National
Food Survey (33) and Scottish schoolchildren found that
skipping breakfast was related to higher socioeconomic
status (42). Sedentary lifestyles, body image concerns,
and higher socioeconomic, cultural, and social standards
may all contribute to this conclusion.

The Balinese ethnicity was found to be significantly
associated with the frequency of consumption before 9
a.m. According to a previous bivariate study, ethnicity
was found to have a substantial association with the
composition of the first intake. All Java - Madura ethnicity
had the highest proportion in the early first intake,
followed by the Sundanese ethnicity and All Sulawesi.
On the other hand, the Betawinese ethnic group had

the highest proportion and tended to have a late first
intake timing. In addition, it was discovered that the
Jawa-Madura ethnic group consumed more rice-based
food than other ethnic groups, with the Balinese having
the lowest consumption. All Java - Madura people
presumably considered their first meal of the day to be
breakfast, but Betawinese people were less inclined to
do so. Betawinese individuals typically abstain from
consuming food before 9 a.m., indicating a tendency
to skip breakfast. A study related to breakfast skipping
among multi-ethnic young men in Saudi Arabia reported
that nationality was a predictor of breakfast skipping (39).
Those findings were supported by similar results from
other studies (43,44). In this recent study, Betawinese
were found to be more likely to skip breakfast. This
may be because the majority of the Betawi ethnic group
resides in Jakarta, a city known for its urbanisation and
modernity, leading to a hectic lifestyle.

Based on this study, day of intake showed a significant
relationship towards frequency of first intake. The
weekend intake was higher compared to the weekday
intake. Furthermore, the weekend intake tends to be
less rice-based food/products and is perceived as non-
breakfast. The intake timing was found to be somewhat
equal between weekends and weekdays. Weekday
subjects tend to have more rice-based food/products,
perceive their first intake as breakfast, and have a one-
time intake before 9 a.m. This suggests that people who
consume food on weekdays consider their first meal to be
an actual breakfast activity, whereas those who consume
food on weekends consider their first meal to be an in-
between meal. Prior studies revealed a preference for
later morning meals and less frequent but larger eating
episodes on weekends compared to weekdays (45,46).
Furthermore, a study conducted by Alexy et al. showed
that breakfast skipping was more frequent on weekends
compared to weekdays (47). In this recent study, there
was no significant difference in proportion between
subjects with weekday intake and weekend intake. Both
groups had a similar proportion of early and late first
intakes. This condition may happen because most of the
subjects in both groups are Muslims, and they do not
have different wake-up times between weekdays and
weekends due to devotional responsibility.

Skipping breakfast has been proven to harm health
and productivity (13,14). Efforts should be made to eat
breakfast to get better health benefits. By carrying out
first intake activities early, consuming food that meets
daily nutrient requirements can prevent overeating that
may lead to overweight and obesity. The study's findings
reveal the factors that influence first-intake activities
among Indonesian workers, which are still rarely carried
out. In general, the quality of the first intake of the
workers in the present study varied and characterized
by various factors. Understanding these various factors
can assist in designing more specific health promotion
and intervention strategies related to breakfast practice.
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The population used in the 2018 IFB study was selected
from six most populous provinces in Indonesia, which
may not represent the entire working population in
Indonesia, especially workers in the Eastern Indonesia
region. However, since the general Indonesian
population mostly resided in the western part of
Indonesia, this study could be generalized.

Future studies could consider wider regional coverage to
make it more representative of all regions in Indonesia,
and the population subject could also be expanded in
terms of type of job and age coverage. Other variables
that might influence first intake activities, such as the
number of family members, working hours, shift/non-
shift condition, and post-pandemic condition, need to
be considered, as it will give a more comprehensive
relationship. Longitudinal or intervention studies
could be considered to track changes in eating habits
or identify effective strategies to address inappropriate
eating behaviours associated with first intake.

CONCLUSION

In conclusion, first intake was associated with age,
marital status, wealth index, type of. residence, ethnicity,
and day of intake. However, age was the dominant factor
associated with all dimensions of first intake. Vulnerable
subjects such as younger, single, those who came from
higher wealth indexes and resided in urban area must be
encouraged to improve their eating habits by improving
the quality of the first intake through health education
and promotion program implemented in the workplace
setting or initiated by government and other related
stakeholders. A longitudinal study may be conducted in
the future to understand changes in the eating behaviours
of the workers and to design appropriate intervention
strategies.
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