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ABSTRACT

Introduction: The quality of COVID-19 surveillance in various developing countries, including Indonesia, is still a
severe problem related to data quality influenced by multiple individual and institutional factors. The study aimed
to determine what factors affect the effectiveness of COVID-19 surveillance at public health facilities in the Indone-
sian districts of Kuningan, Majalengka, Indramayu, Cirebon, and Cirebon City of West Java Province. Materials and
methods: This study utilized a cross-sectional study, a sample of 190 Public Health Surveillance Workers in districts
of Kuningan, Majalengka, Indramayu, Cirebon, and Cirebon City who met the inclusion and exclusion criteria.
Interviews using an instrument questionnaire were used to collect data between 1 November 2022 and 30 January
2023. binary logistic regression in multivariate tests and univariate, bivariate, and chi-squared data analysis. Results:
The results of multivariate analysis workload (p = 0.002, Cl 95%=0.63-2.68, OR=5.24), supervision (p = 0.000,
Cl 95%=3.98-8.72, OR=576.4), and readiness of surveillance facilities (p = 0.001, Cl 95%=0.89-3.25, OR=7.97).
Conclusion: The variables of workload, supervision, and facility readiness are significantly related to the quality of
surveillance. Public health centres are expected to regulate officers’ workload, maintain the quality of surveillance

support facilities, and carry out routine supervision by the District Health Office.
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INTRODUCTION
A quality epidemiological surveillance system is
important  for pandemic management because

surveillance is a pillar of controlling the COVID-19
pandemic (1). One indicator of quality surveillance is
the availability of quality data (2). During the COVID-19
pandemic, epidemiological data is open and easily
accessible in real-time, so that it can be used to build
evidence quickly and efficiently (3) (4). One of the
objectives of epidemiological monitoring systems is to
enable appropriate decision-making using this evidence
(5).

For evidence-based health care, which is a function of
surveillance, high-quality data are essential for guiding
decision-making. (6). A strong information system that
encourages dependable data collecting is one of the
necessary conditions for ensuring quality data, which
refers to data collection and storage (7), Strategic data

accuracy procedures, as well as suitable and transparent
processes for integrating data from various sources.
(8). An vital component for intervention is only timely,
accurate, and high-quality surveillance data that can
provide reliable proof. The necessary interventions
are effective decision-making and management of the
COVID-19 pandemic (1). On the other hand, using
datasets without carefully reviewing the documentation
and metadata that describe the data’s entire context
might be damaging (9).

Currently, it is practically hard to produce high-quality
surveillance datasets during a pandemic without
considerable cooperation between health authorities,
healthcare providers, and researchers from other
sectors. The need for quick scientific proof to control
the COVID-19 epidemic contributes to datasets with
lesser quality, which might undermine the reliability
of the findings and provide biased evidence (9), and
weaknesses in the quality of surveillance data exposed
worldwide during the COVID-19 pandemic (6). Low-
Middle Income Countries (LMIC) face difficulties with
this ailment, such as Indonesia, which has had the
largest number of COVID-19 confirmed cases and
fatalities in Southeast Asia, second only to India in Asia.
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(10). The lack of certainty/reporting, lack of timeliness,
lack of availability of reliable data, and incompleteness
of surveillance data are among the drawbacks. (1). Data
quality is still a major issue in Indonesia. For example, the
ratio of cases with close contacts and the identification
of case clusters have not been optimized, and there is
little to no difference between manual recording and the
SILACAK (Sistem Informasi Pelacakan Kasus) App. The
Republic of Indonesian Ministry of Health developed
the COVID-19 case-tracking app known as SILACAK
App. SILACAK App has been monitored properly and
has been successful in lowering the case fatality rate
(CFR) (11).

Factors that affect surveillance performance in health
services are limited adequate trained human resources,
training that can improve knowledge and skills, Mode
of Communication, supervision by data managers, and
manual data collection methods (1). Sociodemographic
factors such as age, length of work, motivation, high
staff workload, and limited facilities. (12). Surveillance
officers, supporting infrastructure, and quality control
through supervision are the primary factors connected to
the determinants of the quality of COVID-19 surveillance
data at Public Health Centers in Indonesia, according to
the limited evidence. The results of the study will help
to guide the choice of putting COVID-19 surveillance
capacity improvement at Public Health Centers in
West Java, Indonesia, as a priority. This study can be
utilized to prepare for any global emergencies through
surveillance.

MATERIALS AND METHODS

Study design

This study used a cross-sectional study to describe
the association between the determinant and quality
surveillance of COVID-19 in Public Health Centers in
a number of districts in Indonesia in 2023, to give an
overview of the findings and associated characteristics
at a certain moment in time (13). The features of
respondents’ gender (male and female), age (17-25
years, 26-35 years, and 36-45 years), and education
were the key variables investigated in this study. level
of education (diploma, bachelor’s, master’s), knowledge
(poor, fair, good), Workload (poor, fair, good),
supervision (fair, good), facility readiness (less ready,
quite ready, ready).

Study setting

The setting of this research is the Public Health Center
in the District of Kuningan, District of Cirebon, City
of Cirebon, District of Majalengka, and District of
Indramayu, West Java Province Indonesia the total of
200 retrieved Public Health Centers, 190 (95.00%)

were included in accordance with the inclusion and
completeness criteria.

Participants

Surveillance officers who are already available at the
Public Health Center in their implementation are assisted
by contact tracers and data managers. Participants were
taken from surveillance officers, contact tracers, and
data managers as many as 190 people representing 5
regencies/cities of the research location depending on
the comprehensiveness and inclusion criteria. Included
in the study were the full results of routine surveillance
conducted between March 2, 2020, and March 31,
2021, in the West Java Province districts of Kuningan,
Majalengka, Indramayu, Cirebon, and Cirebon City, and
respondents who are willing to be respondents to be
involved in this research. Exclusion Criteria are the study
excluded records of respondents who: 1) Surveillance
officers are not available at the Public Health Centers,
2) Surveillance officers are currently receiving further
education or training for more than one month, and
3) Public Health Centers an auxiliary Public Health
Centers.

Data collection

Data collection was carried out from 1T November 2022
to 30 January 2023. Utilizing a questionnaire tool and
conducting interviews to gather data. The reliability
of the instrument using the Cronbach’s alpha test was
0.642 larger than the r table of 0.3, and the validity
of the instrument using the Pearson Product Moment
correlation test produced a value of 0.448 which is
greater than the r table of 0.300.

Analysis of data

This study used descriptive statistics to examine the
findings for statistical treatment univariate analysis.
To characterize the participants’ characteristics and
determinants, a straightforward percentage was used.
To evaluate categorical data and find a significant
correlation between the clinical determinant and the
surveillance quality, bivariate analysis with the Chi-
Square test was used. The actual numbers of occurrences,
not percentages, proportions, means of observations, or
other derived statistics, may only be used in 2 tests for
this reason. In reality, the specific form of the 2 test is
highly useful and simple to compute. When the findings
of an investigation can be presented in a “fourfold table”
or “2 x 2 contingency table,” it is appropriate (14).
Given that there were only two quality categories—fair
and good—for the surveillance findings, the multivariate
with binary logistic regression method was applied. 0 or
1 are the only two possible values for the binary target
variable in a regression model called binary logistic
regression (LR). Given that the outcome is represented as
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readmitted (1) or not readmitted (0), it is the most widely
used regression model for readmission prediction (15).

Ethical approval

This study was approved by Research Ethics Committee,
Insititute of Health Science Kuningan No.147/EP/
STIKKU/2022.

RESULTS

Univariate analysis

According to the findings of the univariate analysis
of the respondents’ characteristics, the respondents’
average age ranged from 36 to 45 years for the highest
percentage of respondents, and from 17 to 25 years for
the lowest. Most of the surveillance officers are female,
as much as 60% and most of them have a bachelor’s
level of education, as much as 70%, as shown in Table I.

Table I: Univariate Analysis for Correlation Study

Variable
Independent Variable n(%)
Gender Male 76(40
Female 114(60)
Education Diploma 54(28.42)
Bachelor 133(70)
Master 3(1.58)
Knowledge Poor 63(33.16)
Fair 112(58,95)
Good 15(7.89)
Workload Poor 70(36.84)
Fair 23(12.11)
Good 97(51.05)
Supervision Fair 27(14.21)
Good 163(85.79)
Facility readiness Less Ready 6(3.16)
Quite Ready 14(7.37)
Ready 170(89.47)
Dependent Variable
Quality of Surveillance Fair 153(80.53)
Good 37(19.47)
190(100)

Bivariate analysis

Table 11 displays the findings of the bivariate analysis
of the correlation test of variables of gender, education,
knowledge, workload, supervision, and facility readiness
with the quality of surveillance of all dimensions, namely
surveillance indicators, surveillance attributes, and data
management.

Table II: Bivariate Analysis

Quality of Surveillance

Variable Fair Good Total p-value
F (%) F (%)

Gender
Male 60 (78.95) 16 (21.05) 76 0.654
Female 93 (81.58) 21 (18.42) 114
Education
Diploma 40 (74.07) 14 (25.93) 54 0.282
Bachelor 111 (83.46) 22 (16.54) 133
Master 2 (66.67) 1 (33.33) 3
Knowledge
Poor 47 (74.60) 16 (25.40) 63  0.200
Fair 95 (84.82) 17 (15.18) 112
Good 11 (26.67) 4 (73.33) 15
Workload
Poor 45  (64.29) 25 (35.71) 70  0.000*
Fair 18 (78.26) 5 (21.74) 23
Good 90 (92.78) 7 (7.22) 97
Supervision
Fair 2 (7.42) 25 (92.59) 27 0.000*
Good 151 (92.64) 12 (7.36) 163
Facility readiness
Less Ready 3 (50.000) 3 (50.000 6  0.000*
Quite Ready 4 (2857) 10 (71.42) 14
Ready 146 (85.88) 24 (14.12) 170

* Significant < 0.05

Based on the chi-square test findings from Table II
of the bivariate analysis, it shows the p-value for
sociodemographic variables namely gender and
education (p=0.654, p=0.282), unrelated to the quality
of surveillance of all dimensions. A result of p = 0.200 is
obtained for knowledge variables, indicating that there is
no correlation between knowledge and the effectiveness
of monitoring across all dimensions. In the workload
variables, supervision and readiness of surveillance
facilities, p-values of 0.000, 0.000, and 0.000 are
obtained, respectfully, meaning that the variables of
workload, supervision, and facility readiness are related
to the quality of surveillance of all dimensions, namely
surveillance indicators, surveillance attributes, and data
management.

Multivariate analysis

The bivariate analysis variables with a p-value of less
than 0.25 will be included in the multivariate logistic
regression analysis. Thus, knowledge level (p=0.200),
workload (p=0.000), supervision (p=0.000), and facility

Mal J Med Health Sci 20(SUPP7): 48-55, Aug 2024 50



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

preparedness (p=0.000) will all be factors considered
in the multivariate analysis. A multivariate analysis was
performed in stages, including a binary logistic regression
analysis, a logistic regression quality assessment, and the
creation of a logistic regression equation. The coefficient
value, odds ratio (OR) value, standard error (SE), z value,
p-value, and 95% confidence interval are the data that
are provided in the logistic regression analysis.

By establishing the null hypothesis (H0) and alternative
hypothesis (Ha), identifying the acceptance limit for
the null hypothesis, formulating rules, contrasting the
p-value with the alpha value, and reaching a conclusion,
the next step is to evaluate the quality of the logistic
regression. The creation of a logistic regression equation
comes next. Table Il displays the outcomes of the
multivariate analysis for binary logistic regression.

Table I1I: Multivariate logistic regression analysis of the rela-
tionship between level of knowledge, workload, supervision
and facility readiness and the quality of surveillance.

i C195%
Step V,:I" Coef OR SE Z _—
able Low Upp
Step Knowl- -0 -0. -0. 0.8 -1.
1 edge 06 99 48 14 90 o1 088
Work- 0.0
oo 165 522 052 316 5, 0.62 267
SUper- ¢33 5666 120 525 00 397 870
vision 00
Facility 0.0
Readi- 205 7.82 061 334 o, 085 3.6
ness
Step Work- 0.0
S o] 165 524 121 316 5, 0.63 268
Super- ¢35 5764 121 525 00 398 872
vision 00
Facility 0.0
Readi-  2.07  7.97 060 345 .. 089 3.5

ness
* Significant < 0.05

Number of observation= 190, LR chi2(4)=115.44, Prob
> chi2=0.0000, Pseudo R2=0.6162

Based on the outcomes of multivariate analysis with a
total sample size of 190 observations, the LR value was
115.44, and the p-value of 0.05 indicates that there is
enough proof to conclude that at least one independent
variable has a statistically significant impact on the
dependent variable at a significance level of 5%.
According to the pseudo-R-square value of 0.6161, the
diversity of the independent variable data may account
for61.61% of the diversity of the dependentvariable data,
with the remaining portion being explained by factors
outside of the model. Two stages, stage 1 and stage 2, of
binary regression analysis utilizing the entry technique
were completed. The level of knowledge was one of the
variables in stage 1 that still had a p-value greater than

0.005, hence step 2 of the analysis was carried out by
removing that variable. The variable that has the largest
p-value is the level of knowledge variable. In stage 2
the variables included in the multivariate analysis were
workload, supervision, and facility readiness variables
because the p-value <0.05. In step 2 all variables have a
value of p.0.005 so this analysis is considered as the final
result of logistic regression analysis. Variables related
to surveillance quality are workload, supervision, and
facility readiness.

The next step in the multivariate analysis is to assess
the quality of the regression with the goodness of fit test
which is presented as follows.

The logistic model for Quality of Surveillance
and goodness of fit test shows that. Number of
observations=190, Number of covariate patterns=14,
Pearson Chi2 (10) =14.74, Prob > chi2=0.1419.

The interpretation is as follows based on the results of
the Goodness fit Test analysis: a) the null hypothesis
(HO) and the alternative hypothesis (Ha), namely HO
is the predicted value of the logistic regression does
not differ from the real value, or in other words, the
regression model is well calibrated, and Ha is the
predicted value from the logistic regression differs from
the real value, or in other words, the regression model
is not well calibrated. b) The acceptance limit for the
null hypothesis is set at <0.05. ¢) According to the rule,
the null hypothesis is accepted if the p-value is greater
than alpha and rejected if the p-value is less than alpha.
d) When the p-value and alpha value are compared, it
is found that the p-value on the goodness of fit test is
0.1419, which means that the p-value is bigger than the
alpha value. e) The null hypothesis is accepted because
the p-value is higher than the alpha value, indicating
that the regression model has excellent calibration.

The following step is to create equations using the
findings of the completed logistic regression study.
Variables related to surveillance quality are workload,
supervision, and facility readiness. The logistic regression
equation obtained is:

y=-8,603+1,657*workload+6,356*Supervision+2,076*f
acility readiness

The Workload variable consists of three categories,
namely poor, fair, and good, with code zero for poor,
code one for fair and code 2 for good. The Supervision
variable consists of two categories, namely fair and
good, with code zero for fair and code one for good. The
facility readiness variable consists of three categories,
namely less ready, quite ready, and ready. With code
zero if less ready, code one if quite ready, and code two
if ready.
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The equation for good workload, good supervision, and
good facilities is:
y=-8.603+1.657*workload+6.356*Supervision+2.076*f
acility readiness

y=-8.603+1.657*1+6.356%1+2.076*1

y=1.486

Under these conditions, the probability value associated
with surveillance quality is p=1/(1+exp(-y)), and with
y=1.486, the equation derived is p=1/(1+exp(-1.486))
so p=0.81547714. As a result, the probability of a
Public Health Center having adequate facilities, good
supervision, and surveillance officers with sufficient
workload to generate quality surveillance is 81.5%.

DISCUSSION

Sociodemographic

According to the findings, the majority of respondents
who worked as surveillance officers were between the
ages of 36 and 45. The productive age range for tasks
requiring accuracy or complexity lies between these two
ranges. The peak productive age in the range of 30-40
years can produce maximum work performance (16).
Workers under 30 are 15% to 20% less productive than
those over 30, while workers over 40 are around 5%
more productive than those between 35 and 39 (17).

The research results are supported by data from the
Central Bureau of Statistics in Indonesia that in 2022 it is
projected that Indonesia’s population will reach 275.77
million people in 2022. Of this number, 190.98 million
people (69.25%) fall into the productive age category
(age 15 -64 years); while 84.8 million people (30.75%)
are classified as unproductive age. Surveillance officers
at Public Health Centers need skills and accuracy to
carry out the main surveillance tasks, namely collecting
data through case tracing, processing, analyzing and
presenting data using computer devices, and submitting
reports to those who need them.

The performance decline due to 1 year of age is
approximately two times greater at age 40 and more
than four times greater at age 80 than it is at age 20 for
workers who are not in the productive age group. This is
true for both men and women (18). The difficulty using
computer programs is a barrier that policemen over the
age of 40 must overcome.

In line with the results of (19) According to studies, 8.6%
of the total of 27 surveillance officers are over the age
of 40. It has been discovered that some surveillance
officers, especially those who have not completed Early
Warning System Surveillance and Respons (EWARS)
training, are unable to use computers since they are over
40.

The results of research (Limbu, Piryani, & Sunny, 2020)
in Nepal showed that the average age of health workers

in Public Health Centers was 28.24 + 6.11 years (range:
20-56) (20). The results of (21). research showed that
48% of the respondents to the Public Health Centre
surveillance officers were aged between 31-40 years
(21).

The COVID-19 conference offers the chance to create
a health sector disaster preparation strategy that takes
gender into account (22). The study’s findings revealed
that 114 out of them (60%) of the Public Health Centre
surveillance officers who responded to it were female.
COVID-19 surveillance officers must have the skills and
accuracy to collect data, process data, analyze data,
make data interpretations, present data, and report data
to those who need it. Women have the potential for
thoroughness and skills in carrying out work. Research
findings (Dida et al., 2021) demonstrating that gender
is a predictor of attitudes toward information and
communication technology for health workers in West
Java, Indonesia, provide support for this study (23).

Women have the motivation to carry out their
responsibilities properly according to the tasks given. As
opposed to biological considerations, the pandemic has
worsened long-standing inequities and social divides,
which are the main reasons why women are handling
the pandemic differently than males. Women were
particularly at risk due to the inequities the pandemic
both caused and aggravated. In short, 70% of the workers
in the health and social services sectors worldwide are
women. They are immediately in the lead during the
pandemic response as a result, and as a result, they run
a high risk of contracting the disease.

During the Covid-19 pandemic, female surveillance
officers faced a number of difficulties, including a
higher risk of exposure and infection, access barriers to
personal protective equipment, an increased workload,
fewer opportunities for leadership and decision-making,
more caregiving responsibilities at home when childcare
and schooling options are scarce, and higher levels of
mental health, such as depression, anxiety, and post-
traumatic stress disorder (22).

The study’s findings revealed that among the 133
respondents who worked as surveillance officers for
public health centers, 70% held a bachelor’s degree.
Higher education improves the ability of surveillance
officers to collect data, assess, and evaluate, forming
intellectual work (24). In West Java, Indonesia,
attitudes toward health information are also influenced
by education and the digital generation (23). It was
discovered that a high level of education, effective
communication, and timely information were required
actions to combat false information and support the
effective application of public health measures (25).

Studies that support the skills of undergraduate
surveillance officers in carrying out COVID-19
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surveillance activities that they have studied while still
students, namely basic and advanced epidemiology,
infectious  disease epidemiology, public health
surveillance, investigation of Outbreak, health
information systems, basic biostatistics and advanced
(26). To produce graduates of public health degrees
who can identify health problems through disease
surveillance at the Public Health Centre.

Specifically, the study of epidemiological surveillance
of COVID-19 studies knowledge about calculating
the number of cases, including mild cases, needed to
calibrate the epidemic response, case fatality ratios,
and hospitalizations are often used to assess impact,
laboratory testing, infrastructure for surveillance,
electronicreporting, epidemiological field investigations,
conducting cohort studies, a rapid assessment of the
severity of an epidemic by calculating the number of
illnesses, hospitalizations, and deaths in the population.
Understanding transmission and calculating SARS-
CoV-2's fundamental reproduction number RO using
epidemic curves (27).

For knowledge variables, a value of p=0.200 is obtained,
which means that no relationship existsknowledge
and the quality of surveillance of all dimensions. In
the workload variables, supervision, and readiness of
surveillance facilities, p values are obtained respectively
(p = 0.000, p = 0.000, and p = 0.000), meaning that the
variables of workload, supervision, and facility readiness
are related to the quality of surveillance.

This research aims to examine sociodemographic
parameters that are connected to the effectiveness of
COVID-19 surveillance at Public Health Centers in
various Indonesian districts and cities. To attain the
highest level of public health in its service area, the
Public Health Center organizes public health efforts
and excellent personal health initiatives, with a stronger
emphasis on promotive and preventive activities. (28).

The study’s findings indicate that the performance
of quality surveillance at health centers in a number
of districts and cities in Indonesia is unrelated to the
knowledge of surveillance officers. This is because during
the COVID-19 pandemic surveillance officers from
various educational backgrounds received exposure
to information about COVID-19 surveillance through
various media, seminars, training, outreach, meetings,
and capacity building. Searching for information on their
own as well as activities facilitated by the Public Health
Centre, the Health Service Professional Organizations,
and other agencies. So the knowledge of respondents
has a homogeneous tendency related to COVID-19
surveillance.

In order to gain more knowledge, surveillance agents
now have a number of reasons to look for material online.

Health information on social media and its effects on
professional health, as well as ethical use of information
and communication technologies in professional health
practice (23).

The results of the study show a connection between
workload and the effectiveness of COVID-19
surveillance at the Public Health Centre. This is due to
the fact that the surveillance officers at the Public Health
Center perform a variety of tasks, namely the primary
tasks, and that they are frequently given additional or
multiple tasks, which causes them to be overworked
and compromises the quality of their work (29). It is well
known that as the coronavirus epidemic has spread,
healthcare personnel’” workloads and levels of stress
have increased dramatically. As a result, they are now
more likely to experience burnout and other mental
health issues, which may have an impact on their ability
to perform their jobs effectively. (30).

The results of this study also agree with the findings
of several other studies, including (31) which shows
that workload is related to the effectiveness of health
professionals at the Public Health Centre which can
ultimately affect service quality (31). In Public Health
Centers facilities show that workload and work stress are
related to employee performance which will ultimately
affect the quality of work outcomes. High workloads
will only result if a small number of human resources are
doing a lot of work (32). The high workload on Public
Health Centre surveillance officers will cause delayed
Surveillance Reporting (33). Excessive workload is
related to the quality of work for health workers (34).

The study’s findings demonstrate a connection
between the District Health Office’s oversight and the
effectiveness of COVID-19 surveillance. This is because
supervision has a major role, namely to monitor the
quality of a system so that the results have a positive
impact on surveillance. Thus, supervision is part of the
overall surveillance and quality improvement system.
There are two main objectives of supervision, namely
1) checking, controlling, evaluating; and/or (2) advising,
assisting, and supporting.

Personnel inside the company with the authority to hire
personnel for particular roles, allocate tasks, evaluate
the caliber of their work, and take necessary professional
developmentordisciplinary action as necessary on behalf
of the firm (35). The act of supervision is a collaborative
effort in which the designated supervisor supports the
supervisee’s ongoing professional development. (36)

Facilities are one of the elements needed in the delivery of
health services. To achieve good work results, adequate
facilities are needed, and the duties and functions
carried out. Insufficient resources, like as personal
protective equipment (PPE) and clinical guidelines for
healthcare personnel during the pandemic, were cited in
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three investigations. Due to the gendered makeup of the
healthcare workforce and the lack of personal protective
equipment (PPE), women are at an even greater risk of
contracting an illness (9). Since the COVID-19 outbreak,
there have been reports of PPE shortages in a number of
nations. Emphasizing that PPE shortages jeopardize the
health of all healthcare professionals (22).

CONCLUSION

The variables of workload, supervision, and facility
readiness are highly correlated with the quality of
monitoring, however there is no correlation between
gender, education, and knowledge variables.
Recommendations needed Public health centers are
expected to regulate the workload of officers maintain
the quality of surveillance support facilities and carry
out routine supervision by the District Health Office.
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