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Abstract. Decision-making in infectious disease control must be based on data 

and evidence-based approaches. The objective of this study is to depict the re-

gional-based vulnerability of infectious diseases in Semarang City. Using data 

from routine services provided by 37 health centers (Puskesmas) from 2020 to 

January 2023, a total of 159,898 patients were included. A quantitative descrip-

tive analysis approach was used to determine the distribution of infectious dis-

eases based on age groups, spatial locations, and time periods. The results show 

that diarrhea is the highest prevalent infectious disease over the three-year pe-

riod, followed by COVID, Typhoid, and HIV. Patients from outside Semarang 

City still dominate the reported cases of infectious diseases. The sub-districts 

of Banyumanik, Pedurungan, and Tembalang tend to have the highest number 

of infectious disease cases. In terms of time distribution, the number of infec-

tious disease cases varies significantly, with a tendency to increase during the 

last quarter of the year or after long holidays. These findings are likely influ-

enced by the conditions during the COVID pandemic, but diseases like Diar-

rhea, Typhoid, and HIV tend to remain high even during the pandemic. Given 

Semarang City's strategic position, cases from outside the city also play a sig-

nificant role in the epidemiology of infectious diseases within Semarang. This 

vulnerability analysis can assist decision-makers, even at the village level, in 

diagnosing and prioritizing health issues, particularly infectious diseases. 

Keywords: population vulnerability, communicable disease, digital epidemiol-

ogy 

1 Introduction 

Infectious diseases pose a significant global challenge, affecting public health and so-

cietal well-being, as well as public health policy and overall national (health) sover-
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eignty [1]. In recent years, the importance of data-driven and evidence-based deci-
sion-making in disease control has become increasingly evident [2]. Additionally,
considering the multi-sectoral impacts of infectious diseases is crucial for effective
decision-making and prevention efforts [3]. As cities expand and urban populations
grow, the dynamics of infectious disease transmission and vulnerability have under-
gone profound changes, necessitating targeted interventions and policies. Urban plan-
ning and infrastructure play a significant role in controlling infectious diseases, as
they create the necessary conditions for healthy living and prevent the spread of dis-
eases in cities [4]. Effective decision-making in infectious disease control is essential
for preventing and managing outbreaks. Research has shown that evidence-based
approaches and data-driven policies are key to successful disease control [5].

Previous studies focusing on regional-based vulnerability mainly used the social
vulnerability index [6] as the tool of measurement, associated with the spreading of
infectious diseases, in this case is COVID-19 [7]. Further assessment of OneHealth in
regard to vulnerability threats from infectious diseases and social science perspective
suggested that it is important to consider both social and environmental factors[8]. An
Analytic Hierarchy Process (AHP)-based regional COVID-19 vulnerability model
study identified four types of vulnerability factors: regional, pathological, medical,
and response attribute factors. The model can be used to analyze quantitatively the
importance of various vulnerability factors, of which, one important factor is
healthcare infrastructure [9]. Another study highlighted the importance of community
engagement in addressing the social and environmental factors that contribute to vul-
nerability to infectious diseases [10]. Besides the social and environmental factors, it
turned out that economic factors also play a significant role in assessing infectious
disease vulnerability [11]. Geographical profiles, as well as the population movement
tend to affect the exposure of potential pathogens, such that the knowledge of geo-
graphic distribution and burden of infectious diseases is very crucial for informed
evaluation and care of patients [12]. Furthermore, the Infectious Disease Vulnerability
Index can help policymakers identify regions with high population densities or poor
sanitation infrastructure that may be more vulnerable to infectious diseases and devel-
op targeted interventions to disrupt transmission [13]. One of the important  goals of
these studies is to assess the preparedness for the next outbreak, which highlighted
factors such as outbreak preparedness indices vary by their geographical unit of anal-
ysis and the types of measures included; existing local-level indices mostly measure
vulnerability to natural disasters or specific diseases, such as COVID-19; and few
indices assess local-level metrics applicable to future communicable disease out-
breaks[14].

This paper aims to contribute to the realm of infectious disease control by shedding
light on the regional-based vulnerability of infectious diseases within the context of
Semarang City. By analyzing the distribution patterns of diseases across age groups,
spatial locations, and time periods, this study aims to provide crucial insights that can
inform decision-making policies at the city level.
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2 Methods

Using data from routine services provided by 37 health centers (Puskesmas) from
2020 to January 2023, a total of 159,898 patients were included. A quantitative de-
scriptive analysis approach was used to determine the distribution of infectious dis-
eases based on age groups, spatial locations, and time periods. The visualization and
statistical analysis generated with the help of Tableu software

3 Results and Discussion

3.1 Results
The results show in Fig 1, we found that diarrhea is the highest prevalent infec-

tious disease over the three-year period, followed by COVID, Typhoid, and HIV.

Fig 1. Patients Frequency Distribution of Infectious Diseases in Semarang City
During 2020-January 2023.

Further inspection on Fig 2, an interesting finding shows that patients from outside
Semarang City still dominate the reported cases of infectious diseases. From the
administrative areas point of view, the sub-districts of Banyumanik, Pedurungan, and
Tembalang tend to have the highest number of infectious disease cases.
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(a) (b)

Fig 2. Patients Frequency Distribution of Infectious Diseases Based Sub-District
Areas in Semarang City During 2020-January 2023, (a) Patients Frequency
Distribution of Infectious Diseases from  Null (Outside Semarang City Area)
dominating compared with Sub-District Areas in Semarang City During 2020-January
2023, (b) Patients Frequency Distribution of Infectious Diseases from  Sub-District
Banyumanik, Tembalang, and Pedurungan dominating compared with other Sub-
District Areas in Semarang City During 2020-January 2023.

In terms of time distribution (Fig 3), the number of infectious disease cases varies
significantly, with a tendency to increase during the last quarter of the year or after
long holidays.

Fig 3. Patients Frequency Distribution of Infectious Diseases Based Time (per-
Month)  in Semarang City During 2020-January 2023.
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Moreover, based on the age-group category, we found that productive ages, specif-
ically among youth and adult age groups dominated the proportion of overall infec-
tious cases.

(a)

(b)

Fig 4. Patients Frequency Distribution of Infectious Diseases Based Age Groups from
Outside Semarang City Area During 2020-January 2023, dominated by (a) youth age
group (12-25 years old) and (b) adult age group (26-45 years old).

3.2 Discussion

These findings are likely influenced by the conditions during the COVID pandem-
ic, but diseases like Diarrhea, Typhoid, and HIV tend to remain high even during the
pandemic. Given Semarang City's strategic position, cases from outside the city also
play a significant role in the epidemiology of infectious diseases within Semarang. This
vulnerability analysis can assist decision-makers, even at the village level, in diagnos-
ing and prioritizing health issues, particularly infectious diseases.

4 Conclusions

These findings are likely influenced by the conditions during the COVID
pandem-ic, but diseases like Diarrhea, Typhoid, and HIV tend to remain high even
during the pandemic. Given Semarang City's strategic position, cases from outside the
city also play a significant role in the epidemiology of infectious diseases within
Semarang. This vulnerability analysis can assist decision-makers, even at the village
level, in diagnosing and prioritizing health issues, particularly infectious diseases.
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