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ABSTRACT

Acute respiratory infection (ARI) is a common respiratory condition that contributes to outpatient healthcare
utilisation across different age groups. This study aimed to compare outpatient visits for ARI among three age
groups, namely <12 years, 13—59 years, and >60 years, at selected sentinel clinics in Melaka and Johor from
2015 to 2018. Data were obtained from daily outpatient visit reports at Klinik Kesihatan Bukit Rambai, Melaka
(KKBR), Klinik Kesihatan Bandar Maharani, Johor (KKBM), and Klinik Kesihatan Bandar Penawar, Johor
(KKBP). Descriptive analysis was used to determine the distribution, mean, and standard deviation of outpatient
visits according to age group. A one-way ANOVA was performed to determine whether outpatient visits differed
significantly among the three age groups, followed by Duncan’s post-hoc test for multiple comparisons. The
findings showed significant differences in outpatient visits among the three age groups at all three sentinel clinics
(p<0.01). The 13—59-year age group consistently recorded the highest mean outpatient visits at Klinik Kesihatan
Bukit Rambai (M=12.51, SD=5.86), Klinik Kesihatan Bandar Maharani (M=104.88, SD=52.75), and Klinik
Kesihatan Bandar Penawar (M=15.24, SD=8.90), compared with the <12-year and >60-year age groups. During
the study period, Muar showed a continuous increase in outpatient visits, whereas Bukit Rambai and Bandar
Penawar showed fluctuating annual trends. Differences in healthcare-seeking behaviour between age groups
may partly explain the observed pattern, although healthcare-seeking behaviour was not directly measured in
this study. In conclusion, outpatient visits for ARI differed significantly by age group across the three study
areas, with individuals aged 13—59 years consistently recording the highest outpatient attendance. The findings
demonstrate an age-related variation in ARI outpatient visits and highlight the importance of considering
differences between age groups when interpreting patterns of outpatient healthcare utilisation.

Keywords: Acute respiratory infection; Outpatient visits; Age groups; Healthcare-seeking behaviour; One-way
ANOVA; Melaka; Johor.

INTRODUCTION

Acute respiratory infection (ARI) represents an important respiratory health concern and contributes
substantially to healthcare utilisation, particularly through outpatient services. The occurrence of respiratory
conditions and the decision to seek medical treatment may vary according to age, susceptibility, exposure,
symptoms, and healthcare-seeking behaviour. Therefore, examining outpatient visits according to age group may
provide useful information on differences in healthcare utilisation for respiratory conditions within a population.

Numerous studies on the health effects of ambient air pollution have examined the relationships between specific
air pollutants and respiratory health outcomes. Many of these studies have focused on children because of their
susceptibility to the adverse respiratory effects of air pollution (He et al., 2022; Ibrahim et al., 2022; Song et al.,
2018). Children may experience different respiratory health effects compared with adults and older populations
because of differences in physiological development, exposure patterns, and healthcare-seeking behaviour.
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However, respiratory health effects are not restricted to children, and differences in outpatient attendance may
also occur among adult and older age groups.

Outpatient visits may provide a sensitive indicator of acute or short-term respiratory health conditions because
they include individuals who seek medical treatment without requiring hospitalisation (Guo et al., 2021). Unlike
hospital admission data, outpatient records capture a broader range of patients seeking treatment for respiratory
symptoms. Examining these records according to age group may therefore provide a clearer understanding of
the distribution of ARI outpatient attendance within different population groups.

This study focused on ARI outpatient visits at three selected sentinel clinics: Klinik Kesihatan Bukit Rambai in
Melaka (KKBR), Klinik Kesihatan Bandar Maharani in Muar, Johor (KKBM), and Klinik Kesihatan Bandar
Penawar in Johor (KKBP). Bandar Penawar was selected as a comparative study area because it is a coastal town
facing the South China Sea, whereas Bukit Rambai and Muar are coastal areas located along the Straits of
Malacca. Outpatient visit data from 2015 to 2018 were examined according to three age groups: <12 years, 13—
59 years, and >60 years.

Although previous studies have frequently emphasised respiratory health effects among children and older
populations, differences in ARI outpatient attendance among age groups within these selected study areas have
not been clearly established. Understanding these differences is important because the number of outpatient
visits may reflect not only the occurrence of respiratory illness but also variations in healthcare-seeking
behaviour among different age groups.

Therefore, the objective of this study was to compare outpatient visits for ARI among the <12-year, 13-59-year,
and >60-year age groups at Klinik Kesihatan Bukit Rambai, Klinik Kesihatan Bandar Maharani, and Klinik
Kesihatan Bandar Penawar from 2015 to 2018. The study also examined whether the differences in outpatient
visits among the three age groups were statistically significant.

METHODOLOGY
Outpatient Visits Data

ARI data were obtained from daily outpatient visit reports covering the four-year period from 2015 to 2018. The
selected clinics were Klinik Kesihatan Bukit Rambai (KKBR), Klinik Kesihatan Bandar Maharani (KKBM),
and Klinik Kesihatan Bandar Penawar (KKBP). KKBR represented Bukit Rambai, KKBM represented Muar,
and KKBP represented Bandar Penawar. The age categories were retained according to the reporting format
used for the outpatient data: <12 years, 13-59 years, and >60 years.

Descriptive Analysis

Descriptive analysis was used to summarise the number and proportion of patients recorded with ARI in each
age group from 2015 to 2018. In this study, N represents the number of patients recorded in the outpatient visit
data for the relevant age group, rather than the number of reporting days. The mean (M) and standard deviation
(SD) were used to describe the daily outpatient visits for each of the three age groups.

One-Way ANOVA

One-way ANOVA was used to compare the frequency of outpatient visits among the three age groups: <12 years,
13-59 years, and >60 years. Statistical significance was set at p<0.01. Following a statistically significant one-
way ANOVA, Duncan’s post-hoc test was performed to determine which age groups differed significantly from
each other.
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RESULTS AND DISCUSSION

70% 70% 90%
2 y 57.48% 80% e
£ 60% 54. 40‘7 P627%| 60%  55.25% 7 , 69.28%  69.51%
ot 51.70% 70%
[ 50% 47. 44% 50%
.% 43. 39% 60%
g- 40% 35.30% 35.52% 40% 50%
o 28.91%
:5) 30% 30% 26.18% . 28355 02% 40%
0, p
g 20% [Qir26% 20% 15.50% | 16.30% 30% 21.28%  22.87%
£ z 20% 14.29%
S 10% 9N 0% . 7 77% 944% 817, 61%
e 2/20% 10%
0% 0% 0%
2015 2016 2017 2015 2016 2017 2015 2016 2017
m <12 m13-59 =>60 <12 m13-59 = >60 <12 ®m13-59 = >60
Figure 1. Percentage Figure 2. Percentage distribution Figure 3. Percentage

distribution of outpatient visits
based on the main age group of
patients who suffered ARI at
Klinik Kesihatan Bukit Rambai

of outpatient visits based on the
main age group of patients who
suffered ARI at Klinik Kesihatan
Bandar Maharani from 2015-
2018

distribution of outpatient visits
based on the main age group of
patients who suffered ARI at
Klinik  Kesihatan  Bandar
Penawar from 2015-2018.

from 2015-2018

Table 1. Means and standard deviations of daily outpatient visits based on the age group of patients who
suffered ARI at KKBR, KKBM and KKBP from 2015-2018

Daily Outpatient Visits KKBR | Daily Outpatient Visits KKBM | Daily Outpatient
Visits KKBP
Year Age Range | N Mean + SD N Mean + SD N Mean + SD
<12 1583 8.80, + 4.44 7486 33.83,£16.09 | 848 | 5.06,+2.89
2015 13-59 2127 10.97, + 4.83 14308 79.67,£63.16 | 4626 | 22.48, +
8.32
>60 774 6.28,+2.74 4101 4253,+36.24 | 461 | 4.02.+3.15
<12 2246 11.24, + 4.48 6256 29.69,+ 1524 | 597 | 3.08,% 132
2016 13-59 2816 13.32, + 4.58 13738 7173, £52.25 | 1944 | 9.23.+ 3.14
>60 114 2.63,+1.18 3906 46.63,+61.06 | 265 | 2.51,+1.91
<12 1468 9.61, % 5.97 14374 58.97,+20.23 | 748 | 4.13,%221
2017 13-59 2338 13.05, + 6.38 31921 12502+ 35.46 | 2273 | 10.76, +
3.64
>60 327 2.80, + 1.11 15448 65.84, + 26.04 | 249 | 3.58,% 1.65
<12 1877 10.14, + 5.46 18341 33.83,+16.09 | 661 |4.10,+2.58
2018 13-59 2082 12.37, +7.26 32558 79.67+ 6316 | 1611 | 8.04,+3.18
>60 565 10.75,  19.22 18775 4253,£36.24 | 296 | 2.05,%0.97

Note. Means with different superscript letters differ significantly according to Duncan’s post-hoc test following
a statistically significant one-way ANOVA
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Klinik Kesihatan Bukit Rambai

Table 1 showed that in 2015, outpatient visits in the 13-59-year age group (M=10.97, SD=4.83) were higher
than those in the <12-year age group (M=8.80, SD=4.44) and the >60-year age group (M=6.28, SD=2.74). In
2016, the 13-59-year age group again recorded the highest mean outpatient visits (M=13.32, SD=4.58), followed
by the <12-year age group (M=11.24, SD=4.48) and the >60-year age group (M=2.63, SD=1.18). A similar
pattern was observed in 2017, with the highest mean recorded among those aged 13-59 years (M=13.05,
SD=6.38), followed by those aged <12 years (M=9.61, SD=5.97) and >60 years (M=2.80, SD=1.11). In 2018,
the 13-59-year age group continued to record the highest mean outpatient visits (M=12.37, SD=7.26), followed
by the >60-year age group (M=10.75, SD=19.22) and the <12-year age group (M=10.14, SD=5.46).

A one-way ANOVA revealed statistically significant differences in outpatient visits among the three age groups
in 2015, F(2, 4481)=346.60, p<0.01; 2016, F(2, 5173)=398.93, p<0.01; 2017, F(2, 4130)=483.17, p<0.01; and
2018, F(2, 4521)=30.60, p<0.01. Duncan’s post-hoc test was subsequently used to identify differences among
the age groups. In 2018, the <12-year and >60-year age groups did not differ significantly from each other.

As shown in Figure 1, Klinik Kesihatan Bukit Rambai recorded 4,484 outpatient visits for ARIs in 2015. The
highest proportion was recorded among the 13-59-year age group, with 2,127 visits (47.44%) and a maximum
of 28 patients per day, followed by the <12-year age group with 1,583 visits (35.30%) and a maximum of 29
patients per day, and the >60-year age group with 774 visits (17.26%) and a maximum of 16 patients per day. In
2016, a total of 5,176 outpatient visits were recorded. The 13-59-year age group again accounted for the highest
proportion, with 2,816 visits (54.40%) and a maximum of 26 patients per day, followed by the <12-year age
group with 2,246 visits (43.39%) and a maximum of 24 patients per day, and the >60-year age group with 114
visits (2.20%) and a maximum of 5 patients per day.

In 2017, Klinik Kesihatan Bukit Rambai recorded 4,133 outpatient visits for ARIs. The 13-59-year age group
accounted for 2,338 visits (56.57%), with a maximum of 30 patients per day, followed by the <12-year age group
with 1,468 visits (35.52%) and a maximum of 24 patients per day, and the >60-year age group with 327 visits
(7.91%) and a maximum of 5 patients per day. In 2018, a total of 4,524 outpatient visits were recorded. The
highest proportion remained among the 13-59-year age group, with 2,082 visits (46.02%) and a maximum of 32
patients per day, followed by the <12-year age group with 1,877 visits (41.49%) and a maximum of 31 patients
per day, and the >60-year age group with 565 visits (12.49%) and a maximum of 64 patients per day. Overall,
Klinik Kesihatan Bukit Rambai recorded 18,317 outpatient visits from 2015 to 2018, with the highest proportion
among the 13-59-year age group, followed by the <12-year and >60-year age groups.

Klinik Kesihatan Bandar Maharani

At Klinik Kesihatan Bandar Maharani, the results showed that in 2015, the 13-59-year age group recorded the
highest mean outpatient visits (M=79.67, SD=63.16), followed by the >60-year age group (M=42.53, SD=36.24)
and the <12-year age group (M=33.83, SD=16.09). In 2016, the highest mean was again recorded among those
aged 13-59 years (M=71.73, SD=52.25), followed by those aged >60 years (M=46.63, SD=61.06) and <12 years
(M=29.69, SD=15.24). In 2017, the 13-59-year age group recorded the highest mean outpatient visits
(M=125.02, SD=35.46), followed by the >60-year age group (M=65.84, SD=26.04) and the <12-year age group
(M=58.97, SD=20.23). In 2018, the highest mean was also recorded among the 13-59-year age group
(M=130.86, SD=37.07), followed by the <12-year age group (M=98.45, SD=43.86) and the >60-year age group
(M=86.79, SD=37.13).

A one-way ANOVA revealed statistically significant differences in outpatient visits among the three age groups
in 2015, F(2, 23897)=1800.99, p<0.01; 2016, F(2, 25892)=2393.57, p<0.01; 2017, F(2, 61740)=33094.63,
p<0.01; and 2018, F(2, 15133)=2088.07, p<0.01. Duncan’s post-hoc test was subsequently used to identify
differences among the age groups.

As shown in Figure 2, Klinik Kesihatan Bandar Maharani recorded 23,900 outpatient visits for ARIs in 2015.
The 13-59-year age group accounted for the highest proportion, with 13,738 visits (57.48%) and a maximum of
330 patients per day, followed by the <12-year age group with 6,256 visits (26.18%) and a maximum of 80
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patients per day, and the >60-year age group with 3,906 visits (16.34%) and a maximum of 261 patients per day.
In 2016, a total of 25,895 outpatient visits were recorded. The highest proportion was again observed among the
13-59-year age group, with 14,308 visits (55.25%) and a maximum of 341 patients per day, followed by the
<12-year age group with 7,486 visits (28.91%) and a maximum of 112 patients per day, and the >60-year age
group with 4,101 visits (15.84%) and a maximum of 147 patients per day.

In 2017, Klinik Kesihatan Bandar Maharani recorded 61,743 outpatient visits for ARIs. The 13-59-year age
group accounted for 31,921 visits (51.70%), with a maximum of 225 patients per day, followed by the >60-year
age group with 15,448 visits (25.02%) and a maximum of 135 patients per day, and the <12-year age group with
14,374 visits (23.28%) and a maximum of 135 patients per day. In 2018, a total of 69,674 outpatient visits were
recorded. The 13-59-year age group remained the largest group, with 32,558 visits (46.73%) and a maximum of
215 patients per day, followed by the >60-year age group with 18,775 visits (26.95%) and a maximum of 167
patients per day, and the <12-year age group with 18,341 visits (26.32%) and a maximum of 192 patients per
day. Overall, Klinik Kesihatan Bandar Maharani recorded 181,212 outpatient visits from 2015 to 2018, with the
highest proportion among the 13-59-year age group, followed overall by the <12-year and >60-year age groups.

Klinik Kesihatan Bandar Penawar

At Klinik Kesihatan Bandar Penawar, the results showed that in 2015, the 13-59-year age group recorded the
highest mean outpatient visits (M=22.48, SD=8.32), followed by the <12-year age group (M=5.06, SD=2.89)
and the >60-year age group (M=4.02, SD=3.15). In 2016, the 13-59-year age group again recorded the highest
mean outpatient visits (M=9.23, SD=3.14), followed by the <12-year age group (M=3.08, SD=1.32) and the
>60-year age group (M=2.51, SD=1.91). The same pattern was observed in 2017, with the highest mean among
those aged 13-59 years (M=10.76, SD=3.64), followed by those aged <12 years (M=4.13, SD=2.21) and >60
years (M=3.58, SD=1.65). In 2018, the 13-59-year age group continued to record the highest mean outpatient
visits (M=8.04, SD=3.18), followed by the <12-year age group (M=4.10, SD=2.58) and the >60-year age group
(M=2.05, SD=0.97).

A one-way ANOVA revealed statistically significant differences in outpatient visits among the three age groups
in 2015, F(2, 1092)=323.68, p<0.01; 2016, F(2, 2803)=1584.08, p<0.01; 2017, F(2, 3267)=1510.04, p<0.01; and
2018, F(2, 2558)=821.27, p<0.01. Duncan’s post-hoc test was subsequently used to identify differences among
the age groups.

As shown in Figure 3, Klinik Kesihatan Bandar Penawar recorded 5,935 outpatient visits for ARIs in 2015. The
13-59-year age group accounted for the highest proportion, with 4,626 visits (77.94%) and a maximum of 45
patients per day, followed by the <12-year age group with 848 visits (14.29%) and a maximum of 14 patients
per day, and the >60-year age group with 461 visits (7.77%) and a maximum of 16 patients per day. In 2016, a
total of 2,806 outpatient visits were recorded. The 13-59-year age group again accounted for the highest
proportion, with 1,944 visits (69.28%) and a maximum of 18 patients per day, followed by the <12-year age
group with 597 visits (21.28%) and a maximum of 7 patients per day, and the >60-year age group with 265 visits
(9.44%) and a maximum of 7 patients per day.

In 2017, Klinik Kesihatan Bandar Penawar recorded 3,270 outpatient visits for ARIs. The 13-59-year age group
accounted for 2,273 visits (69.51%), with a maximum of 19 patients per day, followed by the <12-year age group
with 748 visits (22.87%) and a maximum of 12 patients per day, and the >60-year age group with 249 visits
(7.61%) and a maximum of 8 patients per day. In 2018, a total of 2,568 outpatient visits were recorded. The 13—
59-year age group remained the largest group, with 1,611 visits (62.73%) and a maximum of 19 patients per day,
followed by the <12-year age group with 661 visits (25.74%) and a maximum of 13 patients per day, and the
>60-year age group with 296 visits (11.53%) and a maximum of 5 patients per day. Overall, Klinik Kesihatan
Bandar Penawar recorded 14,579 outpatient visits from 2015 to 2018, with the highest proportion among the
13-59-year age group, followed by the <12-year and >60-year age groups.

Overall Trend

The analysis showed different annual patterns across the three study areas. Muar was the only study area that
showed a continuous increase in the total number of outpatient visits from 2015 to 2018. In contrast, outpatient
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visits at Bukit Rambai and Bandar Penawar fluctuated throughout the study period. Despite these differences in
annual trends, the 13-59-year age group consistently accounted for the highest proportion of outpatient visits
across all three sentinel clinics. Overall, the <12-year age group recorded the second-highest proportion,
followed by the >60-year age group.

Children are particularly susceptible to the adverse health effects of air pollution due to their immature immune,
respiratory, and metabolic systems, as well as their susceptibility to respiratory infections (Lee, 2021). The
associations between specific air pollutants and respiratory health outcomes have been extensively investigated,
with many previous studies focusing on children. The effect of NO2 on emergency department visits for acute
upper respiratory tract infections was reported to be stronger among children aged 0-5 years, whereas the effect
of PMz1o was greater among those aged 6-14 years. Song et al. (2018), in a study conducted in Shijiazhuang,
China, also found significant associations between ambient NO2 and SO levels and outpatient visits among
children with respiratory diseases.

Similarly, a 2022 study reported a strong association with respiratory hospitalisations among children aged 0—4
years in Bintulu. In Poland, short-term changes in Oz were associated with increased school absences due to
respiratory illnesses among children aged 9-10 years. Ratajczak et al. (2021) found that moderate-term exposure
to air pollution was associated with an increased risk of upper respiratory infections among children aged 3-12
years, while a 2018 study reported that ambient air pollutants were associated with an increased risk of upper
respiratory infections. Several studies have also suggested that children exposed to higher concentrations of air
pollutants may continue to experience lower lung function, particularly when exposure persists over time
(Schultz et al., 2017).

These findings differ from the pattern observed in the present study, where the highest proportion of outpatient
visits for ARIs was recorded among individuals aged 13-59 years. However, this difference does not necessarily
indicate that adults are more biologically susceptible to ARIs than children. The present study measured
outpatient attendance according to age group, whereas many previous studies examined other outcomes,
including emergency department visits, hospitalisations, respiratory symptoms, and changes in lung function.

In a study by Mohd Shafie et al. (2022), Klang was identified using the AirQ+ model as a significantly high-risk
location for chronic bronchitis in the adult population in 2009, involving 804,240 residents and a relative risk of
1.85. Most areas were exposed to annual PMio concentrations exceeding the recommended levels of the
Department of Environment and the World Health Organization Global Air Quality Guidelines. However, the
specific age range examined in that study was not identified. Nevertheless, the findings demonstrate that
respiratory health effects associated with air pollution are not restricted to children and may also affect the adult
population.

Differences in behaviour and access to health-related information may also influence how different population
groups respond to health risks. Older individuals may depend more heavily on family members in making
healthcare-related decisions, while younger individuals may have greater access to information through social
media and other sources. However, greater access to information does not necessarily mean that individuals are
able to distinguish relevant health information from inaccurate or unnecessary information (Aamir et al., 2022).
Therefore, differences in outpatient attendance among age groups may reflect not only differences in respiratory
health conditions but also differences in individual behaviour and decisions to seek treatment.

Another possible explanation for the higher proportion of outpatient visits among individuals aged 13-59 years
is their potential exposure to environmental pollutants through occupational and daily activities. Adults represent
a population group that may experience substantial exposure to air pollution depending on their working and
living environments. Achilleos et al. (2019), in Kuwait, reported acute health impacts of air pollution across
different age groups, involving 32,044 elderly individuals (21,670 Kuwaitis and 10,374 non-Kuwaitis), 33,250
adolescents/adults (12,938 Kuwaitis and 20,312 non-Kuwaitis), and 8,454 children (4,781 Kuwaitis and 3,673
non-Kuwaitis). These findings indicate that the health impacts of air pollution can occur across different age
groups, including the adult population.

The association between air pollution and lung function may also provide a possible explanation for the higher
number of outpatient visits observed among individuals aged 13-59 years. Many studies have reported
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associations between air pollution exposure and lung function among both adults and children. In a study
involving 30 healthy young adults in China, the effects of air pollution on lung function, inflammation, and
oxidative stress were examined using a linear mixed-effects model. Interleukin-6 (IL-6) and C-reactive protein
(CRP) were used as markers of inflammation, while malondialdehyde (MDA), a stable by-product of lipid
peroxidation, was used as a biomarker of oxidative stress. Higher PM2 s exposure was associated with changes
in lung function, CRP, and MDA. Every 10 pg/m? increase in PM2s at a two-day lag was associated with a
decrease in forced expiratory volume (FEV1), a decrease in peak expiratory flow (PEF) of 46.34 ml/s, an increase
in CRP of 2.86% (95% CI: 1.47%, 4.27%), and an increase in MDA of 1.63% (95% ClI: 0.14%, 3.14%) (Xu et
al., 2022).

According to longitudinal observational data from the Dutch Lifelines cohort study, which followed 49,705
adults aged 18 years and above between 2006 and 2015, higher exposure to PM2s, but not black carbon, was
associated with higher cognitive processing time (CPT) and slower cognitive processing speed [Total Effect
PM2s: FEV1 model = 8.31 x 1073; forced vital capacity (FVC) model = 8.30 x 107 (95% CI: 5.69 x 1073, 10.91
x 1073)]. More than 97% of the observed effect was directly associated with PM2 s exposure (Aretz et al., 2021).

Although PM2 s may be relevant to respiratory health, its contribution to the pattern of outpatient visits observed
in the present study could not be assessed because PM2.s was not included in the analysis, as the Department of
Environment did not collect PM2 s data until 2019. Therefore, the higher proportion of outpatient visits among
adults aged 13-59 years should not be directly attributed to PM2s exposure based on the findings of the present
study.

Individuals with diabetes and pre-existing heart or lung diseases, particularly asthma, are recognised as
vulnerable populations who should be aware of appropriate health-protection measures. Even on days with
relatively low air pollution levels, vulnerable and sensitive individuals may still experience adverse health effects
(Manisalidis et al., 2020). Other studies have also linked air pollution exposure among adults and older
populations with broader health outcomes. Trevenen et al. (2022) and Mork et al. (2023) reported associations
involving Alzheimer’s disease and related dementias, while Ju et al. (2022) described adverse effects of long-
term air pollution exposure on both physical and mental health among middle-aged and older adults. These
studies further demonstrate that the health effects associated with air pollution may occur across different age
groups, although these broader health outcomes were not directly examined in the present study.

Table 2. Analyses for the Age Groups of Outpatients Visits for ARI at Klinik Kesihatan Bukit Rambai
from 2015-2018.

Measure <12 13-59 >60 F ratio p N2
M = SD M = SD M = SD

Age 10.08p+5.15 | 12.51:+5.86 | 6.82,+ 11.39 720.57* <.001 |0.08

Groups

Note. Means with different superscript letters differ significantly according to Duncan’s post-hoc test following
a statistically significant one-way ANOVA.

Table 3. Analyses for the Age Groups of Outpatients Visits for ARI at Klinik Kesihatan Bandar Maharani
from 2015-2018.

Measure <12 13-59 >60 F ratio p 12
M = SD M = SD M = SD
Age Groups | 53.38,+ 31.55 | 104.88.+52.75 | 63.58,+ 37.88 17448.19* | <.001 |0.22

Note. Means with different superscript letters differ significantly according to Duncan’s post-hoc test following

a statistically significant one-way ANOVA.
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Table 4. Analyses for the Age Groups of Outpatients Visits for ARI at Klinik Kesihatan Bandar Penawar
from 2015-2018.

Measure <12 13-59 >60 F ratio p 12
M = SD M = SD M = SD
Age Groups | 4.18,+2.48 | 15.24.+8.90 | 3.18,+2.28 | 3530.72* <.001 ]0.32

Note. Means with different superscript letters differ significantly according to Duncan’s post-hoc test following
a statistically significant one-way ANOVA.

At Klinik Kesihatan Bukit Rambai, a one-way ANOVA in Table 2 showed that there was a statistically
significant difference in outpatient visits among the three age groups, F (2, 18314) =720.57, p<0.001. According
to Duncan’s post-hoc test for multiple comparisons, significant differences were observed among the three age
groups. The 13-59-year age group recorded the highest mean outpatient visits (M=12.51, SD=5.86), followed
by the <12-year age group (M=10.08, SD=5.15) and the >60-year age group (M=6.82, SD=11.39). Therefore,
the 13-59-year age group recorded significantly higher outpatient visits for ARl compared with the <12-year
and >60-year age groups at this sentinel clinic.

At Klinik Kesihatan Bandar Maharani, a one-way ANOVA in Table 3 revealed that there was a statistically
significant difference in outpatient visits among the three age groups, F (2, 126671) =17448.19, p<0.001.
According to Duncan’s post-hoc test for multiple comparisons, significant differences were observed among the
three age groups. The 13-59-year age group recorded the highest mean outpatient visits (M=104.88, SD=52.75),
followed by the >60-year age group (M=63.58, SD=37.88) and the <12-year age group (M=53.38, SD=31.55).
Therefore, the 13-59-year age group recorded significantly higher outpatient visits for ARI compared with the
<12-year and >60-year age groups at this sentinel clinic.

At Klinik Kesihatan Bandar Penawar, a one-way ANOVA in Table 4 revealed that there was a statistically
significant difference in outpatient visits among the three age groups, F (2, 14861) =3530.72, p<0.001.
According to Duncan’s post-hoc test for multiple comparisons, significant differences were observed among the
three age groups. The 13-59-year age group recorded the highest mean outpatient visits (M=15.24, SD=8.90),
followed by the <12-year age group (M=4.18, SD=2.48) and the >60-year age group (M=3.18, SD=2.28).
Therefore, the 13-59-year age group recorded significantly higher outpatient visits for ARI compared with the
<12-year and >60-year age groups at this sentinel clinic.

Overall, a one-way ANOVA was performed to compare outpatient visits for ARI among the three age groups at
Klinik Kesihatan Bukit Rambai, Klinik Kesihatan Bandar Maharani, and Klinik Kesihatan Bandar Penawar.
Across all three clinics, outpatient visits for ARI varied significantly by age group. The 13-59-year age group
consistently recorded the highest mean outpatient visits compared with the <12-year and >60-year age groups.
Duncan’s post-hoc multiple comparison test further demonstrated significant differences among the age groups
at each sentinel clinic.

Age and symptoms have been shown to influence healthcare-seeking behaviour (Gabrani et al., 2021; Zhang et
al., 2020; Lee et al., 2018). Zhang et al. (2020) observed that older adults aged >55 years with symptoms
including fever, sore throat, and headache had a higher consultation rate compared with other age groups. This
finding differs from the pattern observed in the present study, where the 13-59-year age group recorded the
highest outpatient visits. ILI (influenza-like illness) and ARI (acute respiratory disease) had 30-day incidence
rates of 0.8% and 7.2%, respectively, while 91% and 64% of those affected sought medical attention. Likewise,
individuals aged over 65 years had a higher likelihood of seeking treatment according to a national study of
people with incident severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infections (Kojima et al.,
2022).

A study by Barua et al. (2017) indicated that 56.1% of the elderly had a positive attitude towards seeking medical
care, while others were driven to self-medicate due to financial constraints. Similarly, a study conducted in Tamil
Nadu reported a relationship between mothers’ awareness of the danger signs of ARI in children and treatment-
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seeking behaviour despite the presence of high-risk districts (p=0.254; p=0.008) (Challa et al., 2016). These
findings indicate that healthcare-seeking behaviour may vary according to age, awareness, and individual
circumstances.

In contrast, a study conducted in China by Zhong et al. (2021) indicated that self-medication was the primary
form of home treatment, with 36.28% using self-medication alone and 27.92% combining self-medication with
physical cooling measures, while 36.5% accepted advice from medical specialists. In Nigeria, care-seeking for
fever among children under five was relatively low. Among 3,632 (12.6%) children under five who had
experienced fever during the previous two weeks, 1,142 (31.4%) had been treated at an appropriate health facility
(Baba and Zainab, 2017).

Logistic regression analyses were used to evaluate data from 1,408 children under five who had experienced
ARI symptoms in Indonesia during the two weeks preceding the surveys conducted between 2012 and 2017.
Approximately 25% of these children did not obtain medical treatment (Titaley et al., 2020). These findings
further demonstrate that healthcare-seeking behaviour for respiratory symptoms may vary considerably among
different population groups.

Other studies reported that the proportion of individuals using a hospital to initiate care was 40% among those
aged 18-59 years compared with 28% among those aged >60 years (p<0.01) (Gabrani et al., 2021). This finding
is consistent with the pattern observed in the present study, where the 13-59-year age group recorded higher
outpatient visits than the >60-year age group across the three study areas. This suggests that differences in
healthcare-seeking behaviour between age groups may partly contribute to the observed differences in outpatient
attendance.

From February 8, 2012, to March 1, 2012, 2,520 households in the districts of East Jakarta and Bogor participated
in a survey. Nearly half (47%) of the households reported managing severe respiratory diseases at home, with
24% receiving home care only and 23% purchasing medication from a pharmacy or shop. A similar proportion
(47%) sought treatment at a health facility, including 37% at a health clinic, 10% at a hospital, and 6% elsewhere,
including traditional healers. There were no differences in care-seeking behaviour according to educational level,
either overall or by district (Praptiningsih et al., 2016).

These findings suggest that different age groups may have different healthcare-seeking preferences. Paternal
education, religion, geographical location of residence, age, and female empowerment significantly influenced
healthcare-seeking behaviour (Baba and Zainab, 2017). Decisions to manage a severe illness at home, with or
without medication obtained from a pharmacy, or to seek treatment at a government or private clinic may also
influence whether an individual attends a hospital or other healthcare facility (Praptiningsih et al., 2016).
Therefore, the higher outpatient visits observed among the 13-59-year age group in the present study may partly
reflect differences in healthcare-seeking behaviour between age groups. However, healthcare-seeking behaviour
was not directly measured in the present study and should therefore be considered as a possible explanation
rather than a confirmed determinant of the observed outpatient visit pattern.

CONCLUSION

Outpatient visits for ARIs at the three clinics differed significantly by age group. Across the three study areas,
the 13-59-year age group consistently recorded the highest outpatient visits compared with the <12-year and
>60-year age groups. These findings indicate that outpatient attendance for ARIs varied according to age group
during the study period.

Differences in healthcare-seeking behaviour may partly explain the variation in outpatient visits between age
groups, although healthcare-seeking behaviour was not directly measured in this study. Therefore, the findings
should be interpreted cautiously and should not be used to infer individual-level risk solely from group-level
patterns.

Overall, the findings demonstrate that the 13-59-year age group accounted for the highest outpatient attendance
for ARIs across the three study areas.
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