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Abstract: Increasing the volume of commuters in Jabodetabek metropolitan area has resulted in higher
traffic congestion and longer commute time from the place of residence to that of work. Longer travel time also
affects the health of commuters. The purpose of this study was to identify the health status of commuters in
Jabodetabek metropolitan area and the effect of commute time on their health status. In addition, control variables
will also have an effect on the health status of commuters. The data source of this study is the micro data of the
2019 Jabodetabek Commuter Survey, which was conducted by the Central Bureau of Statistics (CBS) of the
Republic of Indonesia. The analysis is conducted in two ways, namely descriptive and inferential analysis.
Descriptive analysis used in this study was bivariate cross tabulation between each independent variable and health
status as a dependent variable. The inferential analysis used was a binary logistic regression model. The two
methods of analysis show the consistency of the results, where the longer duration of commute time, the more
frequency of riding vehicle, those who with the status as drivers, stress experience, increasing age, male commuters,
low levels of education, and working commuters tend to have lower health status. '
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Abstract: Increasing the volume of commuters in Jabodetabek metropolitan area has resulted in higher
traffic congestion and longer commute time from the place of residence to that of work. Longer travel time also
affects the health of commuters. The purpose of this study was to identify the health status of commuters in
Jabodetabek metropolitan area and the effect of commute time on their health status. In addition, control variables
will also have an effect on the health status of commuters. The data source of this study is the micro data of the
2019 Jabodetabek Commuter Survey, which was conducted by the Central Bureau of Statistics (CBS) of the
Republic of Indonesia. The analysis is conducted in two ways, namely descriptive and inferential analysis.
Descriptive analysis used in this study was bivariate cross tabulation between each independent variable and health
status as a dependent variable. The inferential analysis used was a binary logistic regression model. The two
methods of analysis show the consistency of the results, where the longer duration of commute time, the more
frequency of riding vehicle, those who with the status as drivers, stress experience, increasing age, male commuters,
low levels of education, and working commuters tend to have lower health status.
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1. Introduction

Jabodetabek metropolitan area is the largest
metropolitan area both in terms of population and area,
and to this day, the area continues to grow [1]. Most
residents live in suburban areas and have a place of
activity in the central part of the metropolitan area [2].
With the expansion of this metropolitan area, the
distance and travel time from the place of residence to
the place of activities increases, coupled with the
increasingly severe traffic congestion [3].

The longer travel time from the place of residence
to the place of activity or vice versa has an impact on
economic losses of around 65 trillion rupiahs by 2020
[4]. On the other hand, commuting activities also
impact the development of residential areas and areas
of activity in the metropolitan area [5]. Individually,
the length of travel time for a commuting trip also has
an impact on increasing stress [6].

This paper identified the impact of commute
duration, other variables related to experiences during
the trip, and individual characteristics on the health
status experienced by commuters.

2. Literature Review

There are many studies on the impact of commuting
activities on health, some of which link travel time and
other variables to health. The relationship between
health level and the distance from residence to the
location of work is reported by [7]. Commuter workers
have varying degrees of health, depending on the mode
of transportation chosen. The availability of free time
and health levels are affected by the mode of
transportation chosen [8].

One’s long trip to work will have an impact on their
health, which is related to healthy living. In many
cases, the shuttle workers are tired and running out of
time, so they cannot maintain their fitness because of
work, work pressure, and work shifts. Moreover, a long
travel trip not only decreases physical activity but also
causes sleep problems [9].

Citizens who travel by public transportation are
healthier than those who travel by private cars, and
those who travel on foot or by bike with good activities
will be healthier because of cardiovascular activity
[10]. Commuter worker behavior is influenced by
distance between home and office and between home
and the nearest public transportation station or
terminal, age, and gender. Female commuter workers
prefer transportation modes with higher security and
comfort than men. Older commuter workers also
choose the same as female commuter workers [11].

3. Methods

This study wused microdata from the 2019
Jabodetabek Commuter Survey, which was conducted
by BPS. This survey covers 13 regencies/cities that are
included in Jabodetabek metropolitan area: South
Jakarta City, East Jakarta City, Central Jakarta City,
West Jakarta City, North Jakarta City, Bogor Regency,
Bogor City, Depok City, Tangerang Regency,
Tangerang City, South Tangerang City, Bekasi
Regency, and Bekasi City.

The objectives of this survey were as follows: 1) to
determine the number and pattern of commuters; 2) to
collect information on commuter characteristics; 3) to
collect information on the characteristics of commuter
households; (4) to identify various problems related to
commuter activities, such as transportation, health
complaints, experiences during travel, and so on.

The 2019 Jabodetabek Commuter Survey includes
12,960 household samples obtained from 1,296 Census
Blocks. With these household samples, 43,532
individual samples were obtained [5]. From these
individual samples, 4,585 respondents commuted daily
for the main activities of work (3,717 respondents),
attending school (856 respondents), and course
activities (12 respondents). These three groups of
commuter activities are included in the analysis and
even become one of the independent variables in the
regression model proposed in this study.

In accordance with the objectives of the study, the
dependent variable of the model proposed in this study
is the health status of commuters. Health status is made
up of two categories: healthy (HS = 1) and unhealthy
(HS = 0). Healthy status is that the respondent did not
experience any health complaints in the last 1 month
from 9 types of complaints asked: fever, cough/cold,
headache, sore throat, sore eyes, hard to
breathe/asthma, colds, aches, and other complaints.
Unhealthy status is that respondents had at least one
disease complaint in the last 1 month.

The main independent variable in this model is
commute time. Actually, this survey data provide two
types of commute time: that from the place of residence
to the place of activity and vice versa. However, these
two variables almost correlate perfectly (r = 0.918 with
a less than 1%); therefore, the authors decided to use
only one commute time variable: commute time from
the place of residence to the place of activity.

Other variables are related to commuters’ travel
experience, such as frequency of riding a vehicle to
continue the trip to the place of activities. In this study,
this variable is divided into four categories: 0 -
commuters do not use a vehicle (as a reference
category), 1 - 1 time, 2 - 2 times, and 3 - 3 times or



more. The next variable is whether a commuter acts as
a driver or passenger during his/her trip. This variable
consists of two categories: 1 - driver and 2 -
passengers. The third variable related to commuter
experience is the stress experienced due to travel
conditions. This variable consists of two categories: O -
no stress and 1 - stress.

The next four variables are related to individual
characteristics: age, gender, level of education, and
main activities of commuters. Age consists of four
groups: 1. Gen Z (<= 25 years old); 2. Gen Y (26-39
years old); 3. Gen X (40-55 years old); 4. baby
boomers (> = 56 years old). Gender consists of 1.
males and 2. females. The education level is
categorized into three groups: 1. graduated from a
junior high school or below; 2. senior high school
graduates; 3. graduated with Diploma | and above. The
main activities of commuters, as explained above,
actually consist of three groups, but because the
number of respondents who are in the third group
(which has courses) is too small, only 12 individuals,
this variable is recoded into two groups: 1. working and
2. schooling/course.

Statistical analysis was carried out in three ways:
univariate, bivariate, and multivariate. Univariate
analysis only examined the health status patterns of
commuters without being associated with other
variables. Bivariate analysis was carried out by cross-
tabulating each independent variable proposed in this
study and the commuter health status. Measurement of
the correlation between two nominal variables was
conducted by the coefficient of contingency using %2,
and ordinal variables were measured by Kendall’s Tau-
b [12].

Multivariate analysis was conducted through binary
logistic regression modeling because the dependent
variable consists of two categories [2], [13]: healthy
(HS = 1) and unhealthy (HS = 0). In the multivariate
analysis, eight independent variables were included in
the model: commute time, frequency of using vehicles,
driver/passenger status, stress experience, age, Sex,
level of education, and main activity of commuters.
This regression model is expressed as follows:

ln(:i;(l)) = Bo + 1 * CTy + B * CT + P53
FUVy + By * FUV, + B * FUV3 + B¢ * DS + B *

SE + Bg * AGy + g x AGy + B1o * AG3 + (11 * Sex +
P12 * Edy + 13 * Edy + P14 * MA 1
where HS =1 is for individuals with healthy status, and
HS = 0 is for individuals who are unhealthy. All
independent variables in this model are categorical
variables with each number of categories between two
and four. Dummy variable CT1 is commute time of 3-
60 min, and CT2 is commute time of more than 60 min.
The reference category is commute time of 30 min and
less. Dummy variable FUV1 is for individuals with a
frequency of riding vehicle once; FUV2 is the
frequency of riding vehicle two times, and FUV3 is the
frequency of riding vehicle three times or more. The

reference category for this variable is FUV = 0, which
is for an individual who does not use a vehicle during a
commuting trip. The DS variable is driving status,
which indicates whether the respondent acts as a driver
(DS = 0) or passenger (DS = 1). The SE variable is the
stress experienced by a commuter during his/her trip. If
he/she experiences stress, SE = 1, and if not stressed,
SE=0.

The next is the age variable, which has four
categories, where the youngest age is the reference
category. The dummy variable of AG1l is for
individuals included in the age group of Gen Y, that of
AG2 is for Gen X, and that of AG3 is for baby
boomers. Sex variable = 1 is for males, and the
reference category is sex = 0 for females. Educational
variables consist of three categories, with the lowest
education as the reference category. The dummy
variable of Ed1 is for senior high school educated
individuals, and the dummy variable of Ed2 is for
individuals with Diploma | and above education.
Finally, the MA variable, as the main activity of the
commuter, is 1, for working commuters, and MA = 0
for commuters with school/course activities.

4. Results and Discussion

Data analysis shows that the number of commuters
in Jabodetabek metropolitan area is 3,259,894. Most of
them (59.2 percent) are in unhealthy status. As
explained above, this unhealthy status shows that they
have at least one health complaint among the nine
asked complaints in the questionnaire. Only 40.8% of
commuters in Jabodetabek have healthy status, having
no complaints during the past month.

Table 1 shows the bivariate analysis of each
independent variable that is hypothesized to affect
commuter health status. It appears that all variables are
significantly associated with health status. Travel time
has a negative impact on the percentage of healthy
commuters. The longer the trip, there is a decrease in
the percentage of healthy commuters. Even more so if
the trip takes more than 1 h. Correlation test with
Kendall’s Tau-b parameter shows a negative direction
and significant effect at o = 1%.

Table 1 Numbers and percentages of commuters’ health status (The
authors)
Category  Freq. %
Unhealthy 1,928,590 59.2
Healthy 1,331,304 40.8
Total 3,259,894 100.0
Note: The sample data were weighted.

The frequency of vehicle use during trips also
contributes to the decline in the health status of
commuters. If commuters do not use vehicles, around
62% are in good health. This might be related to the
distance traveled. Not using a vehicle means that the
commuter can walk from the place of residence to the
place of activity, which means that it can also be
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reached by foot. Commuters who change vehicles more
than three times have a much lower level of health,
which is 32%. Frequently commuting up and down
using alternating vehicles expends considerable energy
and can result in physical fatigue, which can decrease
health.

Rahayu et al. showed that the first group, affluent
men, preferred private vehicles but showed concern for
the environment and openness in adopting new
technology. They show a desire to use high-quality
public transportation services such as the MRT. The
second group, millennial rokers, relied primarily on
public transportation, seeking convenience, shorter trip
durations, and reduced risk. The final group, easy-
going and active women, had no particular preference
for public or private transportation as long as they
could get to their destination quickly. However, they
had significant health problems, especially during the
COVID-19 pandemic. Surprisingly, all three segments
showed similar future intentions toward post-pandemic
public  transportation use, raising governance
challenges in promoting public transportation and
integrating the transport system in Jabodetabek [14].

Being a driver during a trip can also cause fatigue,
especially intensified by jammed traffic conditions.
This can decrease the quality of health. Driving
commuters constitute only 39.4% in healthy status,
while commuters as passengers account for 43.3%.
Because this variable is nominal, the association
between driver/passenger status and health status is
measured by the coefficient of contingency (cc). The cc
value is indeed low (0.038), but has a significant
association at a = 1%. The cc value cannot indicate the
direction of the association (positive or negative) but
only indicates the magnitude of the association.

Stressful experiences during a trip also impact
health status. Commuters who experience stress have
healthy status at 33.8%, lower than commuters who do
not experience stress (44.6 percent). The association
measurement of Kendall’s Tau-b shows a negative
direction and significant effect at a = 1%. This is
supported by previous research, namely Porwandari,
which stated that traffic jams cause increased costs and
losses and cause distress. However, subjective
perception of time management allows passengers to
adapt to the situation. The adaptability of the
Jabodetabek commuter community is proven by its
ability to find various ways to adapt to traffic jams.
Although effective policies are needed to reduce
congestion, the good news is that many opportunities
for adjustment await people when they are stuck in
traffic [15].

Commuter age affects their health status negatively;
the older the generation, the lower the health status. At
the youngest generation (Gen Z), commuters with
healthy status are 46.9%, while at the baby boomers
generation, this figure dropped to 36.8 percent. The
association between age and health status is negative

and significant at o = 1%.

Gender also affects commuter health status. Female
commuters tend to be healthier. The percentage of
healthy female commuters was 43.9%, higher than that
of male commuters (39.3 percent). Because gender is a
nominal type of variable, the association is measured
by cc, which appears to be of low value but has a
significant effect a = 1%.

The level of education has a U-shaped effect on
health status. In low education, health status tends to be
high, decreases in secondary-educated commuters, and
rises again in higher education. Educational variables
and health status are positively and significantly
associated.

The main activity of commuters affects their health
status. Working commuters tend to have lower healthy
status than schooling/course commuters. This means
that the burden of work activities is more burdensome
in the lives of commuters than the burden of
school/course activities. Commuters who go to school,
nearly 53% are in good health, far higher than
commuters who go to work. The association between
the main activity and health status had the highest value
among the other independent variables and was
significant.

Table 2 Percentages of commuters with healthy status by
independent variables (The authors)

Ind. Var. Category %
Commute Time <=30min 43.70%
31-60 min 42.40%
> 60 min 34.70%
Corr. Measr. Kendall’s Tau-b -0.063™
Freg. Using Do not use a vehicle 62.10%
Vehicle Once 41.70%
2 times 38.30%
3 times 32.20%
Corr. Meast. Kendall’s Tau-b -0.053™
Drive/Pass. Driver 39.40%
Status Passenger 43.30%
Corr. Measr. Coeff. of Cont. 0.038™
Stress Exp. Not Stress (0) 44.60%
Stress (1) 33.80%
Corr. Measr. Kendall’s Tau-b -0.105™
Age Gen Z (<= 25) 46.90%
Gen Y (26-39) 38.70%
Gen X (40-55) 36.80%
Baby Boomers 36.80%
Corr Measr. Kendall’s Tau-b -0.079™
Sex Male 39.30%
Female 43.90%
Corr. Meast. Coeff. of Cont. 0.044™
Level of Educ.  <Jr. High School 44.20%
Sr. High School 37.60%
> Diploma | 44.00%
Corr. Meast. Kendall’s Tau-b 0.011™
Main Activity Working 37.90%
Schooling/Courses  52.80%
Corr. Meast. Coef. of Cont. 0.119™

") Significant at o = 1%

In general, multivariate analysis with binary logistic
regression shows that the impact of variables is
consistent with bivariate analysis. Nearly all the



independent variables have a similar direction and a
significance level under 1%. The stress experience
variable, for example, shows the same direction
between bivariate and multivariate analyses, i.e.,
commuters who have stressful experiences tend not to
be healthier than commuters who are not stressed, with
the odds ratio (OR) = 0.66, meaning that stressed
commuters have a 0.66 times higher chance of being
healthier than commuters with no stress. Independent
variables that have a consistent direction of impact on
health status are frequency of riding vehicle,
driving/passenger status, stress experiences, age, and
main activities of commuters.

The commute time variable has a slightly different
pattern of impact between bivariate and multivariate
analyses. In bivariate analysis, the longer the commute
time, the lower the health status. In multivariate
analysis, commuters who traveled for 30-60 min
seemed 1.11 times healthier than commuters whose
travel time was less than 30 min (OR = 1.11).
However, the health of commuters who traveled longer
than 1 h decreased by 0.867 times compared with that
of commuters whose trips took less than 30 min.

The sex variable shows an insignificant impact,
meaning that there are no differences in health status
between males and females when other variables are
included in the model. Referring to Table 3, OR = 0.99
(almost 1) means that there was no difference in the
probability of being healthy between males and
females.

Table 3 Parameter estimates of the probability of being healthy
(The authors)

Equation Variables B OR
Commute Time
Commute Time (1)
Commute Time (2)
Frequency of Riding
Frequency of Riding (1)
Frequency of Riding (2)

0.105™ 1111
-0.143™  0.867

-0.554™ 0575
-0.871™  0.419

Frequency of Riding (3) -1.115™  0.328
Driving Status 0.233™  1.262
Stress Experience -0.416™  0.66
AgeGroup2

AgeGroup2(1) -0.074™  0.929
AgeGroup2(2) -0.131™  0.877
AgeGroup2(3) -0.118™ 0.888
Sex -0.001 0.999

Educational Level

Educational Level(1) 0.004 1.004

Educational Level(2) 0.482™  1.62

Main Activity -0.574™ 0563

Constant 068  1.973
™ Significant at o = 1%

The effect of education on health status is somewhat
different between bivariate and multivariate analyses.
In the bivariate analysis, commuters graduated from
senior high schools had lower health status than
commuters graduated from junior high schools and
below. In the multivariate analysis, there is no
difference in health status between commuters

educated in junior high schools and below and senior
high schools. This statement is supported by showing
OR = 1,004, which means that the chance of being
healthy among senior high school commuters is about 1
time higher than that among commuters with junior
high school education and below, so it is not significant
at o = 1%. For commuters with higher education, the
chance of being healthy is 1.62 times higher than for
low educated commuters; hence, this effect is
significant at a = 1%.

5. Conclusions

Based on the results of the analysis above, several
conclusions can be drawn from this research as
follows: 1) travel time tends to have a negative impact
on the health status of passengers; 2) frequency of
driving a vehicle during the trip has a negative impact
on the health status of commuters; 3) commuters who
act as passengers tend to be healthier than commuters
who act as drivers; 4) commuters who experience stress
while traveling tend to be no healthier than commuters
who do not experience stress; 5) the age of commuters
has a negative impact on health status; the older the
commuter, the lower their health status; 6) gender tends
not to have a significant impact on the commuter’s
health status. There is no difference in health status
between male and female passengers; 7) commuters
with higher education tend to be healthier than
commuters with secondary education; 8) commuters
with work activities are not healthier than commuters
with school/course activities.

Similar studies have been conducted in other
metropolitan areas around the world. These studies can
provide insight into how different travel patterns and
urban environmental conditions influence population
health. The findings from this research can form the
basis for the development of more sustainable and
health-oriented transportation policies. For example,
local governments could consider measures to improve
the efficiency of public transport, reduce traffic
congestion, and promote sustainable modes of transport
such as walking and cycling. This research can
combine approaches from various disciplines such as
public health, transportation, and the environment to
provide a more holistic understanding of the
relationship between travel time and health status.
Research findings may be influenced by temporal
contexts such as seasons, changes in transportation
policies, or special events that influence population
mobility. This needs to be considered to avoid
conclusions that are too general or inappropriate.
Future research could compare the impact of travel
time on health between individuals who use public
transportation and those who use private transportation.
This can provide insight into the ways in which
different types of transport affect population health.
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