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Abstract
Background  The COVID-19 pandemic significantly affected healthcare utilisation worldwide, underscoring the 
importance of monitoring it to indicate whether essential health services were maintained during crises. This study 
explored how the pandemic affected outpatient department (OPD) utilisation in public primary care facilities 
in Malaysia by analysing utilisation trends and comparing it across geographical regions, including urban-rural 
disparities.

Methods  Monthly OPD attendance from 1,053 public primary care health clinics in Malaysia, from January 1, 2019, 
to June 30, 2021, was analysed. The study duration was divided into four distinct periods: pre-pandemic, pandemic 
with the first lockdown implementation, pandemic after the first lockdown was lifted, and pandemic with the second 
lockdown implementation. An interrupted time series analysis was conducted to assess the impact of different 
interventions at national, regional, urban-rural, and district levels. Data were then aggregated at the district level and 
the utilisation changes were visualised in a choropleth map. Additionally, simple linear regression (SLR) was performed 
to explore the association between utilisation changes and urbanisation rates of the district, for each period.

Results  Nationally, OPD utilisation dropped by nearly 13% at the onset of the first lockdown and continued to 
decline by almost 24% monthly thereafter. In terms of urban-rural differences, urban areas in the Central and Eastern 
Regions showed greater fluctuations in OPD utilisation during different periods. Results from the SLR revealed that 
higher urbanisation rates were associated with more pronounced changes in utilisation, although the direction of 
these changes varied across time periods.

Conclusion  The OPD utilisation was affected during the COVID-19 and sporadic urban-rural differences were 
observed in some areas of the country. This study offers important insights into the geographic and urban-rural 
patterns of healthcare utilisation during the pandemic, which are crucial in improving healthcare equity in Malaysia.
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Background
The COVID-19 pandemic has cast a deep shadow on 
the global healthcare landscape, fundamentally chang-
ing the way people interact with their healthcare sys-
tems [1, 2]. In Malaysia, the COVID-19 pandemic has 
presented a similar formidable challenge, with its effects 
affecting every aspect of society. Beginning in late Janu-
ary 2020, COVID-19 in Malaysia evolved into a series 
of outbreak waves with cumulative confirmed COVID-
19 cases reaching 751,979 with 5,179 deaths as of June 
2021 [3]. Malaysia introduced various mitigation strate-
gies to curb the spread of the disease including a series 
of national lockdowns and adjustment of health services 
delivery; such as redirection of health resources and 
downsizing of less-essential or non-urgent health ser-
vices. Several healthcare facilities were transformed into 
COVID-19 centres, which redirected non-COVID cases 
to nearby facilities [4]. This response was reinforced by 
the legal framework supporting the Movement Control 
Order (MCO), which was implemented in phases start-
ing March 18, 2020, under the Prevention and Control of 
Infectious Diseases Act 1988 [Act 342]. The MCO played 
a crucial preventive role, limiting movement and enforc-
ing isolation in infected areas, and was essential in con-
taining the virus’s spread across Malaysia [5]. Similar to 
previous disease outbreaks, there was a general fear of 
contracting the disease which hinders the public from 
performing routine activities including accessing health-
care services [6, 7]. There was also general difficulty 
among the public to access healthcare services due to 
physical restrictions imposed nationally.

The World Health Organization suggested monitor-
ing healthcare delivery during the pandemic using the 
utilisation of essential healthcare services indicator 
which indirectly measures a domain of access to health-
care [8]. Various efforts were employed by countries to 
balance between curbing the COVID-19 transmission 
and maintaining non-COVID essential healthcare ser-
vices, ensuring communities receive adequate services 
during the pandemic. These efforts are aligned with the 
Sustainable Development Goal (SDG) 3 which seeks 
to ensure healthy lives and promote well-being for all. 
Nevertheless, all the changes in the demand and sup-
ply of healthcare services had inadvertently resulted in 
varying degrees of inaccessibility to non-COVID health-
care services worldwide including primary care services 
[9–11]. The impact of these disruptions varied across 
regions, influenced by geographical location, socioeco-
nomic factors, availability of healthcare services, and 
access to health information, which are some of the well-
established determinants of healthcare accessibility [12, 
13]. Further exploration of how COVID-19 impacted 
healthcare access differently across geographical regions 
is crucial in understanding the determinants of equitable 

access during the pandemic, supporting the achievement 
of SDG 10 in reducing inequalities within the country. 
Time series analysis is often used to assess the impact of 
the COVID-19 pandemic on temporal changes in health-
care service utilisation [1, 14, 15]. Additionally, coupled 
with the use of Geographic Information System (GIS) 
enables geospatial analysis mapping of utilisation changes 
at the subnational level, has provided meaningful insights 
into how geographical location affects healthcare acces-
sibility [16–19].

Primary healthcare in Malaysia plays a pivotal role 
in delivering accessible, comprehensive, and equita-
ble healthcare services to the population [20, 21]. It is 
designed to serve as the first point of contact for indi-
viduals within the community, ensuring availability and 
accessibility for all. Malaysia’s primary care system is 
anchored by a network of facilities from both public and 
private sectors. The Ministry of Health (MOH) primarily 
oversees public facilities that charge a nominal user fee 
[22] and provide sufficient coverage in both urban and 
rural areas. In contrast, private-sector healthcare ser-
vices, driven by business and profit motives, are predom-
inantly concentrated in urban areas. Although private 
clinics outnumber public clinics, they are generally less 
equipped with essential facilities and services [23]. The 
outpatient department (OPD) service is the most com-
monly provided service in all MOH primary care facili-
ties, encompassing a range of services, including acute 
illness management, chronic disease management, and 
preventive care. Other services provided include mater-
nal and child health services, women’s health services, 
school health services, and others.

This study aimed to explore how the COVID-19 pan-
demic affected the utilisation of OPD services in MOH 
Malaysia’s primary care facilities; by examining utilisation 
trends and comparing geographical regions, including 
urban-rural differences. The analysis provides valuable 
insights into how a health crisis affects healthcare access 
and service delivery, emphasising the role of geographi-
cal disparities. The findings highlight critical aspects 
of healthcare accessibility during the COVID-19 crisis, 
particularly in relation to OPD primary care services, 
and contribute to a deeper understanding of the coun-
try’s health system during the pandemic. By addressing 
these disparities, this study supports the broader goals of 
SDG 3 and SDG 10, contributing to equitable healthcare 
access and reduced inequalities in Malaysia.

Methodology
This retrospective secondary data analysis examined the 
primary care OPD services utilisation at all MOH’s pri-
mary care health clinics. A total of 1,053 health clinics 
were included based on data availability, which covered 
99.7% of the total MOH’s health clinics listed in 2021.
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Outcome variable and data source
The main outcome variable used in measuring the utili-
sation of outpatient services was monthly attendance 
for each health clinic from January 2019 until June 2021 
(30 months). The attendances to outpatient department 
in health clinics include diagnostic and treatment ser-
vices for acute health problems, chronic diseases (such as 
hypertension, diabetes mellitus and dyslipidaemia), infec-
tious diseases, and wellness programs such as medical 
check-ups. The data does not include COVID-19-related 
cases, or attendances to clinical support services such as 
radiology, laboratory, and pharmacy without a doctor’s 
consultation.

The data on monthly OPD attendance for each health 
clinic was retrieved from the national administra-
tive database of the Family Health Development Divi-
sion, MOH Malaysia, which routinely received manual 
data submissions from each state health department. 
The aggregated data did not include individual patient 
information.

Statistical analysis
The data were processed and analysed using STATA 17 
(Stata Corp, College Station, TX, USA). Data cleaning 
and integrity verification was performed prior conduct-
ing analysis by cross-checking with the official facility 
registry from the National Health Informatics Centre, 
which contains unique facility ID, urban-rural status, 
district, and region status. Any missing, inconsistent, or 
illogical data were manually reviewed and corrected as 
needed after verification with the data custodian. The 
urban-rural classification of the health clinic was deter-
mined by its specific location, in accordance with the 
Department of Statistics Malaysia; which defined an 
urban area as a gazetted area or any adjacent built-up 
areas within the defined boundary, with a combined pop-
ulation of 10,000 or more [24].

The 30-month temporal data for the outcome variable 
was categorised into four distinct periods: Pre-pandemic 
period (January 2019 – February 2020); Pandemic and 
first lockdown implementation period (March-May 
2020); Pandemic and first lockdown lifted period (June 
– December 2020), and; Pandemic and second lockdown 
implementation period (January – June 2021).

Interrupted time series analysis (ITSA) was used to 
assess the impact of multiple interventions introduced 
during the study period on the OPD services utilisation. 
The analysis was performed using user-written itsa pro-
gram in STATA, which based on the ordinary least square 
(OLS) regression method with Newy-West standard 
errors [25]. The programme estimated the effect of each 
intervention point on OPD utilisation while addressing 
potential autocorrelation and heteroskedasticity of the 
data. The OPD utilisation were log-transformed, and the 

coefficient produced from the ITSA were exponentiated 
so that the estimated could be expressed as percentage 
change [26]. The residual autocorrelation in the error 
distribution was then assessed using Cumby-Huizinga 
general test using a post-estimation program, actest 
[27]. If residual autocorrelation was present, the gener-
alised least square method (Prais regression model) was 
reported as an alternative to OLS.

The first lockdown, introduced in March 2020, was 
considered as the first intervention, while its lifting in 
June 2020 was referred as the second intervention. The 
period from March to June 2020 corresponded to the 
official Movement Control Order (MCO) 1.0 and Condi-
tional Movement Control Order (CMCO) 1.0 [4], during 
which Malaysia experienced its most stringent nation-
wide movement restrictions, in contrast to subsequent 
local movement control orders. The second lockdown, 
enforced in January 2021, was identified as the third 
intervention where MCO 2.0 was enforced in six out 
of 16 states in the country. Although not implemented 
nationwide, MCO 2.0 led to a noticeable decline in the 
population’s average mobility trend at the national level 
[28] and was thus included as an interruption point in the 
analysis.

National and regional level analysis
The country consisted of 13 states and three federal ter-
ritories, distinctively grouped into five regions; North-
ern, Central, Southern, East Coast, and Eastern Region. 
Single-group ITSA was performed to evaluate the impact 
of the pandemic on OPD utilisation at national and 
regional levels. A multiple-group ITSA was performed 
to compare the impact between urban and rural areas 
within the country and each respective region. This 
analysis focused only on comparing utilisation trend 
(slope) changes between urban and rural areas, rather 
than both the utilisation levels and trend changes. This 
is because it is expected that the utilisation levels differ 
significantly between urban and rural areas, making level 
comparisons less meaningful. To allow comparability of 
the baseline slope between the groups, the coefficients 
were standardised to percentage change [26]. Prior to 
the analysis, we also assessed the comparability of base-
line slopes of utilisation changes between urban and 
rural groups based on the p-values for differences in the 
mean baseline slope (_z_t), where p > 0.10 was considered 
to satisfy the criteria for comparability [25]. In our case, 
the p-values for differences in the mean baseline slope 
at the national level and across all regions exceeded 0.10 
(result not shown). The formulae and visual depiction for 
the single- and multiple-group regression model for the 
ITSA are as in Supplementary File 1.
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District level analysis
On top of the temporal analysis that was conducted for 
national and regional levels, we include spatial analy-
sis at the district level. Spatial analysis was conducted 
using Geographic Information Systems (GIS), which had 
emerged as a valuable tool for depicting changes and spa-
tial patterns in healthcare utilisation, including urban-
rural differences, during the pandemic [17]. Mapping of 
service utilisation helps to visualise the trends and dis-
parities in healthcare access across different regions, thus 
identifying potential gaps in healthcare delivery. This 
approach enables targeted interventions to address barri-
ers to healthcare access across different regions.

Data on OPD utilisation was aggregated at the district 
level (n = 160) and single-group ITSA was performed for 
each district. The coefficients (converted to percentage 
change, or also known as slope) from district-level ITSA 
were graphed against the respective district’s urbanisa-
tion rate (refers to the percentage of the urbanites), based 
on Malaysia’s population census 2020 [24]. The result 
was visualised as a bivariate choropleth map for each of 
the different time periods, generated using open-source 
software QGIS [29] to depict the variation of the impact 
of the pandemic on OPD utilisation trend (coefficients) 
across districts, accounting for the urbanisation rate of 
the district. In the bivariate choropleth map, both coef-
ficients/slopes and the district’s urbanisation rate were 
classified into three groups, resulting in a nine-colour 
(3 × 3) combination. Blue, grey and red indicate districts 
with a relative change in OPD utilisation of < 5% reduc-
tion, changes within ± 5% and > 5% increase, respectively, 
compared to the baseline level of each of the time period, 
while the colour intensity reflects the urbanisation rate. 
This approach allows for the simultaneous visualisation 
of OPD utilisation changes and urbanisation rate, reveal-
ing spatial patterns and associations, and highlighting 
areas with notable trends between the two variables.

Linear regression
Simple linear regression (SLR) analysis was conducted 
to further elucidate the association (at the district level) 
between coefficient/slope from the ITSA and urbanisa-
tion rate for each time period. Assuming the regression 
coefficient may vary across regions, the SLR were iterated 
for each region. The coefficient for ITSA was the out-
come variable, the district’s urbanisation rate as an inde-
pendent variable, and the region as a confounding factor. 
For this analysis, the districts in Central and Southern 
Regions were combined due to low district count where 
n > 25 were required for a stable linear regression [30]. 
All statistical tests with p < 0.05 are considered statisti-
cally significant. A significant positive (or negative) coef-
ficient suggests that districts with higher urbanisation 

rates experienced a greater increase (or decrease) in OPD 
attendance during the specified period.

Result
National and Regional Level
Descriptive
Table  1 summarises the distribution of health clinics 
and average monthly OPD attendance per clinic across 
all regions (unadjusted), categorised by urban and rural 
areas. Approximately 40% of the 1,053 health clinics were 
located in urban areas, despite urban areas accounting 
for about 75% of the population. This resulted in a higher 
facility-to-population ratio in urban areas, with gener-
ally higher monthly attendances per clinic compared to 
the rural counterparts. Monthly attendances were low-
est during the first lockdown period (March – May 2020) 
in all regions except the Eastern Region, with reductions 
ranging from 21.8 to 34.8% compared to the previous 
period. The Eastern Region reported its lowest monthly 
OPD attendances per clinic during the second lockdown 
implementation (January – June 2021).

General
Figure  1 and Table  2 summarise the results from ITSA 
for national and regional level analysis. Overall, at the 
national level, OPD utilisation experienced an almost 
13% drop in the level of utilisation and continued to 
reduce by 23.58% monthly (CI -29.79 to -16.83%) during 
the implementation of the first lockdown. The utilisation 
level rebounded by 83.56% in June 2020 as the first lock-
down was lifted, and subsequently, no statistically signifi-
cant changes were observed until June 2021.

At the regional level, the first lockdown implementa-
tion in March 2020 caused a reduction in OPD utilisation 
by 10.19 to 17.02% in all regions except the East Coast. 
Subsequently, all regions showed a decreasing trend from 
March until May 2020, ranging from 16.22 to 29.10% 
reduction per month. All regions experienced imme-
diate increases in OPD utilisation as the first lockdown 
was lifted in June 2020, ranging from 41.81 to 120.91% 
increase. The Northern, Southern, and East Coast 
Regions showed no significant changes in subsequent 
months, while the Central and Eastern Regions expe-
rienced a brief reduction in January 2021 as the second 
lockdown was enforced.

Urban-rural difference
Table  3 presents the multiple-group ITSA, focusing 
solely on the trend for urban and rural areas during each 
period. At the national level, there is no difference in the 
trend of utilisation between urban and rural areas across 
the 30-month study period, indicating both areas are 
equally affected (or not) by the pandemic and its inter-
ventions. Zooming into specific regions, a similar pattern 
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Fig. 1  Time series analysis through four distinct periods: pre-pandemic (Jan 2019 – Feb 2020), pandemic period and first lockdown implementation 
(Mar – May 2020), pandemic period and first lockdown lifted (June – Dec 2020), pandemic period and second lockdown implementation (Jan – June 
2021) for outpatient attendance. (A) National level (B) Northern Region (C) Central Region (D) Southern Region (E) East Coast Region (F) Eastern Region
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was observed in Northern, Southern, and East Coast 
Regions where urban and rural areas are equally affected 
by the pandemic.

The Central Region, however, showed significant 
urban-rural differences in OPD utilisation changes dur-
ing the first and second lockdown implementation 
period. During the first lockdown, OPD utilisation in 
urban areas of the Central Region experienced a greater 
monthly reduction of 29.31% (CI -37.82 to -19.66%) com-
pared to rural areas, which showed a smaller monthly 
reduction of 18.57% (CI -21.29 to -15.87%). During the 
second lockdown implementation, although there was 
no significant change at the regional level, urban areas 
in the Central Region showed a 3.47% (CI 1.71 to 5.26%) 
monthly increase in OPD utilisation, as compared to 
rural areas that were unaffected. In the Eastern Region, 
the only period when there was a significant difference 
between urban and rural areas was during the second 
lockdown implementation; urban areas had a 1.85% 
(-2.30 to -1.40%) monthly reduction whereas no signifi-
cant trend was seen in rural areas.

District Level
Figure 2 visualised the trend of changes (slope) in OPD 
utilisation from single-group ITSA during the four time 
periods, mapped against the urbanisation rate for each 
district. During the pre-pandemic period, all districts 

were showing utilisation changes within ± 5% from the 
baseline level. During the first lockdown implementa-
tion period, most of the districts experienced more than 
5% reduction in OPD utilisation, except for a few dis-
tricts in the Eastern Region with low to medium urban-
isation rates that were less affected. Subsequently, as the 
first lockdown was lifted, all districts showed more than 
5% increase in utilisation, except for one district with a 
medium urbanisation rate in the Eastern Region that 
experienced more than 5% reduction during this period. 
During the implementation of the second lockdown, 
most districts showed minimal changes in OPD utilisa-
tion trend (± 5%), although there were pockets of areas 
with more pronounced changes (<-5% or > + 5%), where 
districts with high urbanisation rates appeared to be 
more susceptible to reductions in OPD utilisation.

Our findings in Fig.  2 are supported and further 
enriched by the simple linear regression analysis pre-
sented in Table 4. The result showed higher urbanisation 
rate is associated with greater changes in utilisation; how-
ever, the directions of effects were different across time 
periods. During the first lockdown, districts with higher 
urbanisation rates in Central and Southern Regions expe-
rienced a greater reduction in OPD utilisation (-8.847, 
CI -16.703 to -0.991), and no significant association was 
observed in other regions. As the first lockdown was 
lifted, districts characterised by higher urbanisation 

Table 3  Multiple-group interrupted time-series analysesǂ for outpatient attendance at national and regional levels, by urban and rural
Location Pre-pandemic trend

(Jan 2019 – Feb 2020)
Trend after 1st lockdown 
implementation
(Mar – May 2020)

Trend after lifting of 1st 
lockdown
(June – Dec 2020)

Trend after 2nd lock-
down implementation
(Jan – June 2021)

Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI) Coefficient (95% CI)
1. National¥

  Urban
  Rural

0.72% (0.05 to 1.39%) *
0.84% (0.25 to 1.44%) **
0.52% (-0.13 to 1.38%)

-23.58% (-29.79 to -16.83%) ***
-25.74% (-31.46 to -19.54%) ***
-22.22% (-28.21 to -15.72%) ***

1.39% (-0.67 to 3.49%)
1.54% (-0.38 to 3.49%)
0.07% (-1.82 to 1.99%)

0.14% (-1.25 to 1.55%)
0.16% (-2.27 to 2.64%)
0.15% (-2.28 to 2.63%)

2. Northern
  Urban
  Rural

0.84% (0.33 to 1.36%) **
0.88% (0.42 to 1.35%) **
0.72% (-0.10 to 1.54%)

-21.87% (-25.64 to -17.91%) ***
-21.32% (-26.03 to -16.30%) ***
-23.66% (-24.03 to -23.29%) ***

0.93% (-0.73 to 2.61%)
1.24% (-0.30 to 2.81%)
-0.17% (-2.08 to 1.77%)

-0.02% (-1.65 to 1.64%)
0.04% (-1.37 to 1.47%)
-0.21% (-2.78 to 2.43%)

3. Central
  Urban
  Rural

0.85% (0.16 to 1.53%) *
0.99% (0.39 to 1.60%) **
0.27% (-0.65 to 1.19%)

-29.10% (-38.06 to -18.84%) ***
-29.31% (-37.81 to -19.66%) ***
-18.57% (-21.19 to -15.87%) *** ^

1.56% (0.24 to 2.90%) *
1.92% (0.68 to 3.18%) **
-0.51% (-3.40 to 2.46%)

1.86% (-0.25 to 4.01%)
3.47% (1.71 to 5.26%) ***
-1.81% (-4.96 to 1.44%) ^

4. Southern¥

  Urban
  Rural

0.74% (-0.03 to 1.51%)
0.81% (-0.03 to 1.66%)
0.43% (-0.40 to 1.27%)

-24.18% (-29.06 to -18.97%) ***
-26.31% (-33.55 to -18.28%) ***
-24.38% (-31.81 to -16.14%) ***

1.87% (-1.81 to 5.69%)
2.56% (-0.07 to 5.12%) *
-0.17% (-2.60 to 2.32%)

-0.70% (-2.36 to 0.98%)
-0.75% (-3.84 to 2.45%)
0.65% (-2.49 to 3.89%)

5. East Coast
  Urban
  Rural

0.77% (-0.48 to 2.04%)
0.94% (-0.31 to 2.19%)
0.60% (-0.64 to 1.86%)

-25.68% (-31.90 to -18.88%) ***
-29.44% (-36.11 to -22.08%) ***
-21.81% (-27.10 to -16.14%) ***

1.72% (-0.87 to 4.37%)
2.39% (-0.58 to 5.45%)
1.06% (-1.09 to 3.25%)

-0.26% (-1.95 to 1.45%)
-0.81% (-2.90 to 1.33%)
0.29% (-1.07 to 1.67%)

6. Eastern
  Urban
  Rural

0.28% (-0.43 to 0.99%)
0.25% (-0.29 to 0.80%)
0.33% (-0.72 to 1.39%)

-16.22% (-23.88 to -7.79%) **
-16.44% (-26.89 to -4.49%) **
-15.39% (-19.09 to -11.51%) ***

0.86% (-0.93 to 2.68%)
0.37% (-1.36 to 2.14%)
0.29% (-1.70 to 2.31%)

-0.10% (-0.44 to 0.25%)
-1.85% (-2.30 to -1.40%) 
***
0.28% (-0.38 to 0.94%) ^

Note:
ǂ Based on OLS regression method with Newey-West standard error except otherwise indicated
¥ Based on generalised least square regression

^ Statistically significant difference (p < 0.05) between urban and rural areas

Statistical significance was denoted as follows: *0.01 ≤ p < 0.05, **0.001 ≤ p < 0.01, ***p < 0.001
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rates generally witnessed a more pronounced increase in 
OPD utilisation compared to those with lower urbanisa-
tion rates. This pattern was consistent across all regions, 
except for the Northern Region. During the second lock-
down, a significant association between urbanisation and 
utilisation changes were seen at the national level and 
East Coast Region, where districts with higher urbanisa-
tion rates experienced greater reduction as compared to 
the lower ones.

Discussion
This study provides a broad overview of how COVID-19 
impacted the utilisation of public primary care OPD ser-
vices across Malaysia, from a national to a district level. 
The detailed urban-rural analysis allows further explora-
tion of variation in primary care OPD services utilisation 
during the pandemic in a smaller geographical aggrega-
tion, which is important in understanding the landscape 
of healthcare equity in the country. This analysis provides 
a valuable perspective for policymakers in addressing 

Table 4  Simple linear regression of OPD utilisation changes and urbanisation rate at district level
Location Pre-pandemic

(Jan 2019 – Feb 2020)
1st lockdown implementation
(Mar – May 2020)

Lifting of 1st lockdown
(June – Dec 2020)

2nd lockdown implementation
(Jan – June 2021)

Coefficient
(95% CI)

Coefficient
(95% CI)

Coefficient
(95% CI)

Coefficient
(95% CI)

1. National 0.310
(-0.099 to 0.720)

-8.520***
(-12.694 to -4.346)

16.159***
(9.657 to 22.660)

-2.380*
(-4.360 to -0.399)

2. Northern 0.474
(-0.663 to 1.611)

7.915
(-1.528 to 17.358)

-10.849
(-29.101 to 7.403)

0.119
(-4.330 to 4.569)

3. Central & Southern 0.920
(-0.077 to 1.916)

-8.847*
(-16.703 to -0.991)

16.054*
(1.999 to 30.109)

-2.429
(-7.779 to 2.921)

4. East Coast -0.003
(-0.834 to 0.829)

-8.225
(-16.586 to 0.137)

18.457*
(3.445 to 33.468)

-5.389*
(-9.944 to -0.834)

5. Eastern -0.420
(-1.168 to 0.328)

-4.409
(-11.942 to 3.124)

11.179*
(0.755 to 21.603)

-1.734
(-5.627 to 2.160)

Note:

Statistical significance was denoted as follows: *0.01 ≤ p < 0.05, **0.001 ≤ p < 0.01, ***p < 0.001

Fig. 2  Percentage change (slope) from interrupted time series through four distinct periods (a-d) vs. urbanisation rate, by districts, Malaysia. Miniature 
map within (a) indicates actual location of Peninsular Malaysia and Borneo Island (green)
Note: The slope (%) were grouped into three: L = <-5%; M = ±5%; H = >+5%; urbanisation rates were grouped into tertiles: L = low; M = medium; H = 
high. This bivariate choropleth map categorises data into nine groups based on slope (y-axis) and urbanisation rate (x-axis). Each colour block represents 
a unique combination of low, medium, or high values for both variables
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these gaps and ensuring more equitable healthcare access 
across different geographical areas.

The generalised reduction of OPD services in Malay-
sia’s primary care during the first lockdown implementa-
tion period was consistent with findings across the globe 
where many countries reported a reduction in primary 
care utilisation following the implementation of various 
measures to curb the spread of COVID [1, 2, 10, 31–33]. 
Our descriptive (unadjusted) findings on changes in OPD 
services utilisation showed a reduction of approximately 
28% upon the pandemic hit and the first lockdown was 
implemented. A review study consolidated the early 
impact of the pandemic on outpatient care utilisation 
worldwide, reporting reductions ranging from 22 to 71%, 
with a median of 61% [31]. Separate studies in China 
reported varied reductions, ranging from 23 to 40% 
[1, 18], while a study in the Sub-Saharan Africa region 
documented a 27% decline. Some countries [15], how-
ever, reported only minimal reductions, such as Sweden 
(approximately 10%) [10] and Singapore (around 13%) 
[32]. Although these findings provide insight into the 
degree of impact on OPD utilisation, cross-country com-
parisons are not directly comparable due to differences 
in healthcare contexts, definitions of primary care ser-
vices included in the measurement, and the timeframes 
analysed. Additionally, our study reports findings based 
solely on available data from public (MOH) primary care 
facilities, excluding the private sector, which generally 
accounts for about 51% of total outpatient visits [34]. This 
suggests that the actual impact of the pandemic on OPD 
services utilisation could be greater, as the private sector 
was estimated to have suffered financial losses ranging 
from 59 to 75% [35]. If these losses translated into visit 
reductions, the impact could be similar.

Compared to other primary care services in Malay-
sia such as maternal, women, and child health services 
[36]; a greater reduction was seen in OPD services, indi-
cating that primary care services for general adults and 
chronic diseases were more affected. Since OPD services 
encompasses a wide range of healthcare needs, including 
routine medical check-ups and treatment for minor ail-
ments, the general difficulties in accessing health services 
during the pandemic likely deterred people from seek-
ing care for less essential or non-urgent conditions. This 
could also be attributed to differences in service delivery 
approaches, for instance, maternal and child health ser-
vices in Malaysia’s public primary care employed a more 
proactive defaulter tracing mechanism. Additionally, 
OPD services may have been more significantly impacted 
by changes in primary care service delivery such as com-
pulsory appointment-based visits, rescheduling patients’ 
appointments to longer appointment intervals and 
reducing appointment frequency, and deployment of 
public primary care resources to COVID-19 mitigation 

efforts, including quarantine and centralised response 
centres [4].

The decrease in OPD services utilisation may be due to 
the scaling back of less-essential healthcare services that 
were routinely used prior to the pandemic, as suggested 
by several literatures [14, 37, 38]. However, reductions 
were observed not only in visits for new cases but also in 
follow-up appointments, which may indicate a compro-
mise in essential care for chronic diseases [39]. This raises 
concerns about the health outcomes of patients with 
chronic diseases, who constitute 50.8% of OPD services 
attendees at public primary care facilities [40]. Interest-
ingly, a national audit program in public primary care 
reported improvements in glycaemic control among Type 
2 Diabetes Mellitus (T2DM) patients attending these 
facilities. The proportion of T2DM patients achieving an 
HbA1c level ≤ 6.5% showed a modest increase during the 
pandemic years compared to pre-pandemic levels; 27.6% 
(2019), 30.7% (2020), 32.6% (2021), and 31.9% (2022) [41]. 
While these findings may present an encouraging trend, 
further exploration into the mortality and morbidity of 
chronic disease patients is crucial to comprehensively 
evaluate the impact of reduced OPD utilisation on patient 
outcomes, accounting for survival bias. The trend may 
also indicate improved awareness and propensity of seek-
ing care after the pandemic, which could in turn improve 
disease screening and reporting. This was reflected in our 
findings, which showed a trend of surge increase in OPD 
utilisation after the first lockdown was lifted, particu-
larly in urban areas. This represents a positive shift, as 
published studies have consistently highlighted that the 
COVID-19 pandemic typically led to detrimental effects 
on care-seeking behaviours, including missed medical 
follow-up appointments [42], largely driven by fear of 
getting infected especially in health facilities [43], which 
are perceived as places where sick individuals gather for 
treatment.

The urban-rural differences in utilisation of OPD ser-
vices were significant only in specific areas of the coun-
try and did not manifest consistently throughout the 
study period. The different directions of effects indicate 
greater fluctuations in urban areas, where greater reduc-
tion was seen during MCO implementation, followed 
by a greater increase once the restrictions were lifted, 
as compared to the rural areas. A time-series study con-
ducted in China, which included the first six months of 
the COVID-19 pandemic, reported similar findings dur-
ing the implementation of the nationwide restriction. 
The study observed that more-developed regions expe-
rienced a greater reduction in healthcare service utilisa-
tion during the initial period of the pandemic compared 
to less-developed regions [1]. Similarly, another study 
in South African primary care clinics reported a more 
considerable decrease in utilisation among urban clinics 
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for certain indicators compared to those in rural areas 
[44]. A study on cancer services in primary care settings 
reported a higher reduction of primary care contacts in 
least-deprived areas as compared to most-deprived areas 
[45]. In Malaysia, movement control orders aimed at mit-
igating virus transmission through physical contact were 
implemented with varying stringency at the local level, 
depending on the number of reported cases. A stricter 
Enhanced MCO (EMCO) was imposed in areas identified 
as high-risk or experiencing a sudden rise in new cases 
[46]. During the second quarter of 2020, several local-
ised EMCOs were enforced in the Central and Southern 
Regions, likely contributing to the significant reduction 
in OPD attendance due to movement restriction or the 
deferral of non-emergency medical appointments.

The urban healthcare systems were also theoretically 
stretched thin during the crisis. While there is no clear 
quantification of healthcare human resource distribution 
between urban and rural primary care settings, it is evi-
dent that OPD attendance volumes were higher in urban 
areas, indicating a greater burden. Additionally, some 
medical staff were mobilised to COVID-19 Assessment 
Centres (CAC) and quarantine stations which were par-
ticularly located in urban areas that were equipped with 
better resources. This mobilisation posed challenges, 
including further reducing staff availability at health 
facilities [46]. Crowded and confined urban areas, with 
higher population density, were associated with a greater 
number of cases and higher cumulative case counts [47, 
48]. This would partly explain why the stricter lockdown; 
the EMCOs, were more common in urban areas, which 
led to a greater reduction in OPD attendance. It is also 
evident that the urban population had high reliance on 
modern medicine, rather than self-medicating as com-
pared to the rural population [34, 49], therefore any clo-
sures or movement restriction can have a big impact.

The greater fluctuations in urban areas may be attrib-
uted to more pronounced behavioural and social 
changes, such as job loss and disruptions in daily rou-
tines, as documented in a previous study [50]. Media 
coverage of COVID-19 prevention which predominantly 
focused on large urban cities with high population den-
sities may have influenced rural residents to report less-
positive attitudes toward the effectiveness of performing 
preventive behaviours [51]. Consequently, rural residents 
were less likely to engage in preventive practices such as 
avoiding gatherings, staying home as much as possible, 
and avoiding public transportation [51–53]. In contrast, 
urban populations exhibited heightened concern regard-
ing social distancing and COVID-19 preventive mea-
sures [50], which likely contributed to their hesitance in 
seeking healthcare during the MCO period. Addition-
ally, urban dwellers may have greater exposure to both 
information and misinformation, through various social 

media platforms. This likely inequality in media exposure 
between urban and rural areas may have acted as a pro-
tective factor for rural residents, where misinformation 
was less likely to spread widely, resulting in a lesser mag-
nitude of reduction in healthcare utilisation compared to 
urban areas. Before the pandemic, rural residents often 
travelled to urban areas for more comprehensive primary 
care services; however, the interdistrict travel ban during 
the MCO likely hindered their ability to seek healthcare 
at urban facilities, which manifested as reduced utilisa-
tion of health facilities in urban areas [1]. Conversely, a 
greater rebound in OPD utilisation observed in urban 
areas following the lifting of lockdown measures can be 
attributed to the rapid adaptation of urban residents to 
the policy changes, facilitated by extensive media expo-
sure and an increased necessity for mobility to return 
to work [46]. Public healthcare was utilised more in 
rural areas compared to their urban counterparts, as 
indicated by higher OPD visit rates to public facilities 
[34, 49]. Additionally, rural areas experienced a smaller 
magnitude of disruptions in OPD utilisation during the 
pandemic, suggesting that urban areas (which often are 
considered more resilient) may have been more compro-
mised and vulnerable during the pandemic, in contrast 
to the common perception of rural areas as being more 
disadvantaged.

The findings from this study highlighted important 
points that could be used to improve existing policies 
towards strengthening primary healthcare in the coun-
try. Enhancing IT infrastructure could better support 
integrated virtual consultations and online appointment 
systems, ensuring continued access to healthcare during 
public health emergencies. Expanding digital health lit-
eracy programs and equipping healthcare providers with 
telemedicine tools, particularly in underserved commu-
nities, may help reduce healthcare inequalities. Updating 
standard operating procedures to reflect these adjust-
ments could support long-term implementation. Addi-
tionally, leveraging public-private partnerships could 
enhance healthcare accessibility nationwide and contrib-
ute to improving the population’s health, especially in 
reducing the burden of non-communicable diseases.

The study also raises an important question on how 
the reduction of primary care OPD services impacted 
the outcome of our patients, especially among chronic 
diseases. Future studies could include sensitive measure-
ments such as disease-specific rate of hospital admission, 
development of disease complications, and disease-spe-
cific mortality rate. Additionally, the observed urban-
rural differences, although not uniformly found across 
the nation, prompts the need for further exploration 
into healthcare equity in Malaysia during this health cri-
sis. Understanding the specific factors that contribute to 
the resilience of certain regions can guide public health 
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initiatives and policy decisions aimed at strengthen-
ing primary healthcare systems and ensuring equitable 
access for all populations, especially in times of crises.

Strengths and limitations
Dataset used for this study were collected from all 
MOH’s health clinics nationwide, submitted manually to 
the administrative database MOH Malaysia. The dataset 
included a substantial period before and during the pan-
demic, allowing for meaningful insights into trends in 
outpatient service utilisation over time. With coverage 
of 99.7% of officially published facilities, the potential for 
underreporting is minimal. Although this data was veri-
fied and officially used for national health indicators, the 
manual submission process and quality checks limit the 
study’s ability to provide real-time insights into OPD ser-
vices utilisation throughout the pandemic period. Addi-
tionally, our study did not capture OPD attendance data 
from non-MOH primary care clinics, such as private 
general practitioner clinics, limiting our ability to pres-
ent a complete picture of the utilisation changes, despite 
the private sector accounting for 51.1% of total outpa-
tient service utilisation (though this figure encompasses 
all outpatient services at any facilities, including hospi-
tals) [34]. This study did not obtain disaggregated data on 
the various reasons for OPD visits, limiting our ability to 
analyse how COVID-19 affected different disease groups. 
The data reported in this study also excludes outreach 
activities or consultations such as home visits, school 
health services, and virtual clinic consultations. After the 
onset of COVID-19, a nationwide virtual clinic initiative 
was implemented within public primary care clinics in 
Malaysia. However, the number of virtual clinic consulta-
tions remained significantly low during our study period, 
compared to the total OPD attendance [54, 55].

Current analyses may have oversimplified estimates for 
the Eastern Region by combining Sarawak, Sabah, and 
the Federal Territory of Labuan altogether. While the ini-
tial intention was to compare their distinct administra-
tion features due to their shared geographical proximity 
in Borneo Island, this approach might risk overlooking 
important local differences within the region. Our analy-
sis did not incorporate other potential independent vari-
ables, such as curfew schedule, populations’ mobility 
patterns, and COVID-19 case or mortality rates, which 
could influence health seeking behaviour and service 
utilisation. While we identified changes in OPD services 
utilisation associated with the pandemic and lockdown 
measures, other external factors may have contributed 
to the observed changes. The robustness of the multiple-
group time-series model for comparability between the 
urban and rural groups could also be enhanced by apply-
ing a propensity score-based weighting or synthetic con-
trol approach, which requires consideration of additional 

covariates in the model estimation [25, 56]. Moreover, 
our time-series study was unable to account for subse-
quent interventions following the second lockdown, such 
as its lifting in March 2021 and the initiation of the third 
lockdown in June 2021, due to insufficient data points 
[57]. Despite these limitations, ongoing monitoring and 
analysis of essential health services utilisation in the post-
pandemic period are crucial to ensure that all aspects of 
healthcare systems are recovering appropriately.

Conclusion
The findings from this study suggest that OPD services 
utilisation in public primary care in Malaysia was sus-
ceptible to disruptions during the COVID-19 pandemic. 
The disparities in utilisation changes between urban and 
rural areas were evident in certain areas of the country, 
with less pronounced fluctuations seen in rural areas. 
Understanding these patterns is essential in identifying 
specific areas that may require targeted interventions to 
address disparities in access to care, especially during 
public health emergencies. These findings highlight the 
potential value of continuous monitoring and immediate 
mitigation measures to sustain essential health services 
throughout a health crisis, thereby minimising adverse 
collateral damages from other diseases. Further research 
is needed to examine the effects of reduced OPD utilisa-
tion on patient outcomes and to explore protective fac-
tors contributing to the resilience of specific regions.
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