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Executive summary

The COVID-19 pandemic began to spread in China, December 2019 and then spread around the
world, causing millions of infections and deaths. The first case appeared in Palestine in March
2020, which necessitated the existence of a technique for documenting COVID-19 cases to
facilitate taking appropriate timely decisions by decision-makers in the PMoH to limit its spread
and reduce deaths. Therefore, the PMoH, in cooperation with the PNIPH, has developed an
electronic system using the DHIS2 platform to monitor and document infected, isolated, and
quarantined cases and to track the spread of the novel virus.

As there has been no previous comprehensive evaluation for all the programs within the COVID-
19 surveillance system, the main objective of this study was to evaluate the surveillance system
using mixed methods approach, both self-administered survey and interviews of stakeholders. For
the assessment of the performance of the system, we used CDC guidelines for assessment of
communicable diseases surveillance systems performance based on: usefulness, flexibility,
acceptability, representativeness, simplicity, timeliness, stability and completeness from the
perspective of data entry clerks, developers, and stakeholders. Add to that, to evaluate actual
completeness in addition to the perceived one, data was extracted for the main variables in the
system at three-time intervals: March, 2020, September, 2020 and April, 2021, of the pandemic.
Furthermore, | have evaluated the workflow to identify strengths, weaknesses, challenges, and
opportunities to strengthen and improving the system to enhance documentation and reporting of

COVID-19 cases.

This study was conducted in the West Bank 2021 using an electronic questionnaire to collect data
between May 10 and August 1%, 2021, in parallel to the interviews with key stakeholders. The

questionnaire was sent to 150 users where 132 questionnaires were completed (114 data entry
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clerks, 8 developers, 10 stakeholders). The quantitative data from the online questionnaire was
analyzed using SPSS 20, as for the interviews, it was analyzed manually using themes and

subthemes.

The results showed that the overall performance is 72.36% from perspective of data entry clerks,
83.89% from perspective of developers and 62.2% from stakeholders’ perspective. The least report
satisfaction by stakeholders was for usefulness attribute. Furthermore, the results showed that the
system is useful in setting policies and strategies to control the spread of COVID-19. The system
is flexible as it can be easily modified or used for other emerging health events without need for
additional time, effort, or financial costs. It is also able to integrate with other systems and can
always work. In addition, the system is stable due to the lack of technical issues and the presence
of stable servers and databases that allow continuous backup. Also, the data in the system is
representative, accurately measuring the epidemiology of the pandemic, covers all governorates,
ages and gender and can estimate the incidence of COVID-19 both nationwide and for specific
districts, which helped decision-makers divide the regions into colors based on the number of
infections to determine the appropriate measures for each region. Additionally, the result showed
that the data is entered in real-time into the system and indicate that moving between different
fields, data elements and programs within the system can be done with great speed. Moreover, the
data is transferred directly from all programs to decision-makers, which makes it easy to publish
reports to decision-makers daily. In addition, it is simple as the system has simple workflow
without any complex parts, allows patient tracking easily and has clear reporting form.
Furthermore, the result of the analysis of the completeness at three-time intervals showed
improvement of data completeness over time. However, it was still perceived to be incomplete by

users. Based on interviews with stakeholders, main reason behind incompleteness includes the lack
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of daily monitoring and feedback from decision-makers. Yet, most users agreed that system
provides all the necessary reports and indicators that helps in guide policies and procedures for
assessing the spread of the pandemic. All the aforementioned features show that the system was

acceptable by the different users.
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Chapter 1: Introduction

1.1 Background

The world has been exposed to many deadly diseases and epidemics, some of which were
epidemics confined to a specific country or geographic region, whereas others were global
pandemics, which represent a global challenge with potentially disastrous results. These epidemics
and pandemics have resulted in anywhere from tens to millions of deaths and have had economic
and social impacts on the entire world. Epidemics and pandemics have changed the course of
history in a specific way, as infectious disease disasters differ from other types of disasters because
they increase the risk of spreading infectious diseases and lead to elevated deaths rates.

Among the most famous of these epidemics are the Black Plague (the Black Death), the Plague of
Justinian and the Plague of Emmaus in the Levant all of which took place during and prior to the
middle ages. In the modern era, cholera, smallpox, Spanish flu, Ebola, SARS are among the
epidemics that have affected the world. Coronavirus disease (COVID-19) is one such infectious
epidemic. COVID-19 belongs to the family of coronaviruses and is the 7th member of the family
of coronaviruses that infect humans. Others in this family include Severe Acute Respiratory
Syndrome (SARS) and Middle East Respiratory Syndrome (MERS) that spread rapidly each of

which have spread over the world in a very short time (Gorbalenya et al., 2020).

The first case of COVID-19 was discovered in Wuhan, China in December 2019 and had not been
previously recognized in humans. On January 12, 2020, the World Health Organization (WHO)
named this virus the new Coronavirus (nCOV 2019), and on February 12, 2020 it was officially
called Coronavirus 2019 (COVID-19) (Liu etal., 2020). Later it was officially named SARS-CoV-
2 by the International Committee on Taxonomy of Viruses (ICTV) based on the analysis of

genetics, evolution and classification (Gorbalenya et al., 2020).



Coronavirus (COVID-19) was declared a pandemic on March 11, 2020 by the WHO. Previous
pandemics of coronaviruses include the 1918 Spanish flu (H1N1), the 1957 Asian flu (H2N2), the
1968 Hong Kong flu (H3N2), and the 2009 pandemic influenza (H1N1), which caused deaths of
an estimated 50 million, 1.5 million, 1 million and 300,000 people respectively (Gorbalenya et al.,
2020). Since then COVID-19 has spread rapidly globally and caused millions of illnesses and
deaths (Liu et al., 2020). As of the 17th of June 2020, 443,488 deaths and 8,142,129 cases have
reported worldwide since 31st of December 2019 according to the European Centre for Disease

Prevention and Control (ECDC) (dos Santos, 2020).

In Palestine, the first case was discovered on March 5, 2020 in Bethlehem, which led to the closure
of the city on March 7" and the discover of 16 cases in the West Bank, nine of which were in
Bethlehem (COVID-19 Pandemic in the State of Palestine - Wikipedi>, n.d.). The pandemic then
spread throughout Palestine, with which arose the need for a quick and easy documentation tool
for the pandemic that allows for follow up on cases and a framework for making the right decisions

to prevent the spread of the disease.

Regarding reporting and documenting COVID-19 cases, at the beginning of the pandemic, paper
records were used to report and document cases of COVID-19. Later, and in response to the
increase in cases of COVID-19, the Palestinian Ministry of Health (PMoH) decided to build an
electronic surveillance system in cooperation with the Palestinian National Institute of Public
Health (PNIPH) which was separate from the electronic surveillance system that used for other
communicable diseases. The National COVID-19 Surveillance System was built using open-
source the District Health Information System platform (DHIS2) which provides decision makers
and stakeholders with statistics and indicators required for monitoring the epidemiological

situation and examining the impact and burden of the pandemic. In addition, a public website was



developed and updated daily to provide timely statistics on the COVID-19 pandemic in Palestine

based on data in the surveillance system.

1.2 Study Justification

Successful surveillance of communicable diseases enhances control efforts, such as the
development of prevention policies and strategies. Globally, there have been several assessments
for communicable disease, but to my knowledge there has been no previous assessment of the
performance of the COVID-19 surveillance system globally and in Palestine. This is done with the
aim of improving tracking and documentation of cases to facilitate timely data analysis and
evidence-based recommendations to strengthen the COVID-19 surveillance system in the West

Bank.

1.3 Problem Statement

At present, technology has become crucial to collect and document data in the healthcare sector
and help decision-makers in taking the necessary decisions and steps to improve and develop the
healthcare delivery and to provide evidence-based recommendations to improve the quality of

care.

Monitoring the COVID-19 epidemic curve is the cornerstone of making decisions and
implementing interventions related to public health (Prevention, 2020). Because of the rapid and
substantial spread of COVID-19, it became necessary to evaluate the mechanism used to monitor
and document the pandemic in Palestine. After more than a year of using an electronic surveillance
system to collect and document data about COVID-19 cases in Palestine, it important to evaluate
and assess the reporting and documentation system and its utility during the outbreak of

Coronavirus (COVID-19) in Palestine. To my knowledge, there has been no previous



comprehensive evaluation conducted for all programs in the COVID-19 surveillance system in

Palestine.

1.4 General Objective

The overall objective of the study is to examine the perceived overall performance of the COVID-
19 surveillance system in documentation and tracking of COVID-19 infections in Palestine and
assess the strengths and weakness of the system which will allow the PMoH to develop a plan and
policies to strengthen the response to the virus, tracking cases, and for better preparedness for

future outbreaks.

1.5 Specific Objectives

The specific objectives are:

1. Examine the perceived usefulness, flexibility, acceptability, representativeness, simplicity,
timeliness, stability and completeness of the electronic surveillance system from the
different users.

2. Evaluate actual completeness of main variables in the system at three-time intervals:
March, 2020, September, 2020 and April, 2021

3. Examine the challenges and obstacles faced by users including stakeholders in the PMoH
who utilize the COVID-19 electronic surveillance system and opportunities to strengthen
the system.

4. Assess the existing surveillance system workflow for registered cases in the PMoH to

identify strengths, weaknesses, and opportunities to reinforce and enhance the system.

We expect that the overall performance of the system is accepted by the different users except

completeness of data. We assume that the data will be incomplete but it improves with time.



In addition, we assume that the surveillance system gives all needed reports and indicators which

can guide policies and procedures regarding the situation of the pandemic in Palestine.

1.6 Thesis Structure

The thesis includes six chapters, listed as the following:

Chapter One: Introduction

This chapter establishes the theme of the study, the problem statement, documentation of the
COVID-19 outbreak in Palestine, gaps in the literature that this study will fill and both the wide-

ranging and specific objectives of the study.

Chapter Two: Literature Review

This chapter will start with a brief literature review regarding communicable diseases in the world
and in Palestine, and the difference between monitoring and surveillance. It will also include a
review of previous assessments looking at reporting and documentation of communicable diseases
in general and the different models used for reporting and documentation of communicable

diseases globally, in the case of COVID-19 specifically globally and in Palestine.

Chapter Three: Conceptual Framework
This chapter includes a framework used for the assessment of the COVID-19 surveillance system

from the different users’ perspectives.

Chapter Four: Methodology

This chapter features a detailed description of the study methodology including the study area and
setting, study population and sample, study subjects, study design overview, data collection
methods and measurements, study tool, validity and reliability, data management, analysis plan

and ethical consideration.



Chapter Five: Results
This section of the thesis will present the study findings from both the quantitative and qualitative

study.

Chapter Six: Discussion, Conclusion and Recommendation
This section includes an analysis of the study findings and contextualizes the research using related
theories and with other comparable studies. It also provides evidence-based policy

recommendations to strengthen the COVID-19 surveillance system.

1.7 Summary
This introductory chapter contains the background, problem statement, study objectives (general
and specific), and thesis structure. The following chapter includes the literature review about

communicable diseases and models used for documenting and reporting them.



Chapter 2: Literature Review

2.1 Introduction

This chapter will start with a brief literature review regarding communicable diseases in the world
and in Palestine, and the difference between monitoring and surveillance. It will also include a
review of assessments looking at reporting and documentation of communicable diseases in
general and the different models used for reporting and documentation of communicable diseases

globally, in the case of COVID-19 specifically globally and in Palestine.
2.2 Communicable Diseases (Contagious Diseases)

Communicable diseases have spread throughout history and have caused huge numbers of deaths
especially in large outbreaks of these diseases in the world (SAKAY, 2020). Infectious diseases
are caused by pathogenic microbes such as germs, viruses, parasites, and fungi, and can spread
directly or indirectly (WHO EMRO | Infectious Diseases | Health Topics, n.d.) from an infected
person to another person, or group of people, or through an animal, vector, or non-living
environmental factor to a susceptible animal or human (Definitions for Consideration | State TB

Prevention & Control Laws | TB Laws & Policies | Resources & Tools | TB | CDC, n.d.).

There are many communicable diseases that require reporting to health departments or appropriate
government agencies in the region where the epidemic has spread such as human
immunodeficiency virus (HIV), measles, salmonella, , hepatitis A, B and C, and blood-borne
diseases (Edemekong & Huang, 2019). These diseases can be classified into three categories:
diseases that cause high levels of death, diseases that place heavy burdens on the population, and
diseases that can have serious global repercussions, given the speed and the unpredictable nature

of their spread (WHO EMRO | Infectious Diseases | Health Topics, n.d.).



In Palestine, the history of epidemics has been documented by the integrated records of health
since the establishment of the government of Palestine under the British Civil Mandate in the year
1920, and officially in the year 1922. According to reporting by the government of Palestine, from
1920 until 1945/1946, the most common diseases in Palestine were ophthalmia (trachoma) and

malaria.

There are many other epidemics that have impacted Palestine throughout history before the
Mandate, which required attention to the means and quality of healthcare. Palestine before the
Mandate was not without a healthcare system, as traditional physicians had an important role in
providing the necessary care even after the arrival of modern medical methods. Ophthalmia
(trachoma) affected 60% to 95% of school children, with the highest percentage in rural due to
lack of health care. This percentage decreased considerably at the end of the Mandate, due to the
establishment of health centers in most cities and many villages, as well as the establishment of a
central eye hospital in Jerusalem (Saint John) (Abu Sitta, 2020). As for malaria, it was widespread
in swampy areas, though statistics from the Palestinian government in 1942 indicated that only
three of the 1707 people who were treated had died from the infection. While the proportion of
malaria patients was 7% of the total patients who registered for treatment in the year 1922, this
proportion decreased to one-tenth of the patients in the year 1944. In 1918, one sixth of the people
of Beit Jibrin died within only 3 months, and it is one of the areas where the malaria epidemic has

spread (Abu Sitta, 2020).

The Mandate government’s reports recorded the spread of smallpox in December 1921 and the
cholera that spread in densely populated cities in 1902 due to the lack of adequate healthcare and
again in the First World War by Turkish soldiers, especially during the famine in 1915 (Abu Sitta,

2020).



2.3 Communicable Disease Control (Monitoring and Surveillance)

Monitoring and surveillance are activities involving collecting and managing information. They
are necessary and integral elements of management planning since such plans must be based on

accurate information (Alexander, 2008).

Monitoring is ongoing, continuous and routine efforts directed to assess the status of health and
disease of a given population (Kumar, 2005), and is an essential component of management
planning. The WHO defines the monitoring as “the routine and continuous tracking of the
implementation of planned surveillance activities (monitoring the implementation of the action

plan) and the overall performance of surveillance and response systems”’(WHO, 2018).

Surveillance is often confused with monitoring. Surveillance is the conduct of frequent
standardized surveys in order to detect the change (Alexander, 2008) and is a more intensive form
of data registering than monitoring (Kumar, 2005). Surveillance lacks “formulated standards”
which are very important in monitoring. Surveillance does not distinguish between acceptable and

unacceptable change but is only used to detect change (Alexander, 2008).

The WHO defines the surveillance as “as a periodic evaluation of the importance, effectiveness
and impact of activities in light of the objectives of monitoring and response systems”(WHO,
2018). Surveillance is continuous monitoring of the distribution and spread of a disease or infection
in order to assist an effective control and prevention of such spread. Table 1 below summarize

main differences between monitoring and surveillance.

Monitoring, surveillance and investigation of infectious diseases and other health threats are vital
capabilities of an effective health system. The International Health Regulations (2005) require

public health monitoring to maintain an integrated national health system (WHO-HealthSystems,
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2005). It is necessary to determine the extent of a disease or epidemic, to understand how it works
and to determine the necessary interventions to prevent its spread. Additionally, public health
practitioners need to continuously review their performance in detecting and responding to

communicable diseases.

To achieve this, there must be an effective monitoring and surveillance system that helps in
defining actions and measures that should be taken and should cover a reasonable period of time
in order to determine the change in prevalence over an entire community rather than individuals
(Clark & Turner, 2021). This will in turn help to provide reports on activities, interventions and
resources to decision makers to ensure a timely and effective response and prevent or control the

outbreak of communicable diseases.

Table 1 Differences between surveillance and monitoring (Kumar, 2005)

Monitoring Surveillance

Broad term, monitoring is one of
constituent

Formulated standard Lacks formulated standards
Require professional analysis and

sophisticated judgment of data leading to
recommendation of control action

Differentiate between acceptable and Doesn’t differentiate between acceptable

unacceptable change and unacceptable change

Specific and essential part of surveillance

Carried out by any technician or any
automated machine

The Communicable Disease Surveillance System (CDSS) is a multi-functional system that
monitors and analyzes patient data such as demographic, geographic and disease/case information
and provides accurate identification and timely reporting of the nature and prevalence of cases,

which helps in successful disease control (Department of health and senior services, n.d.).
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2.4 Objectives of Communicable Diseases Surveillance and Monitoring

1.

2.

Early detection and containment of epidemics in their early stages before they spread
Determining priorities in planning to solve health problems

Identification of groups most at risk

Knowing and identifying the various risk factors responsible for the occurrence of diseases
incidence or deaths

Knowing disease trends for use in proper planning to provide appropriate health services
Evaluating preventive and control measures and introducing the necessary modification

according to the epidemiological variables of the disease (Jordan Ministry of Health, n.d.)
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2.5 Components of Communicable Diseases Surveillance

Communicable diseases surveillance consists of two main components:

1. An information collection system that provides the necessary information about the
occurrence of diseases covered by surveillance. The basic information for each disease
includes the basic variables: When did the disease occur? Where did the epidemic disease
occur? Who is the person who got sick?

2. An epidemic and outbreak investigation system, where additional information is collected
and analyzed in order to know and examine how the epidemic or outbreak occurred, how
to contain and control it, and the most important measures to be taken to prevent its

occurrence in the future. (Jordan Ministry of Health, n.d.)

2.6 The Communicable Disease Surveillance System Supportive Functions

Surveillance systems support functions are important to achieve better performance of
communicable disease surveillance systems and to improve the conduct of the communicable

disease core activities, these functions are:

1. Setting standards such as case definitions, standard case management guidelines, and
standard investigation procedures

2. Training such as surveillance, epidemiology, and laboratory)

3. Supervision

4. Communication systems such as radio, fax, email, telephone and health updates

5. Providing resources such as human resources with appropriate skills and competencies,

material resources, and financial resources (WHO, 2018).
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2.7 Surveillance Systems for Communicable Diseases in Palestine

The PMoH is the main provider of health services in Palestine and has succeeded in combating
and preventing many communicable diseases with the support of international organizations such
as the WHO and UNRWA (Palestinian Ministry of Health, 2020). For decades, many
communicable diseases have spread in Palestine, as is the case with other countries around the

world.

The list of notifiable communicable diseases has been amended several times based on the
Palestinian law for reporting communicable diseases, which has been in place since 1940 (Awad,

R, A Al Rahman Omer, 2001).

In the West Bank and Gaza, the Department of Epidemiology has divided the reporting forms into
3 groups of diseases as presented in (Table 2) (Group A, Group B, Group C). Communicable
diseases that are placed in group A should be reported immediately within 24 hours by telephone
or fax and should initiate investigation within 24 hours to control spread of disease. Communicable
diseases that are place in group B should be reported and initiate investigation within 1 week
because these diseases require less urgency. For the diseases that are places in group C, incidents

should be reported within 1 month and not required to initiate investigation for every case.

Previous paper-based systems made counting the number of infected cases difficult, and therefore
it was necessary to have an electronic surveillance system to monitor cases and help decision

makers to set policies and limit the spread of epidemics.

In the West Bank the General Directorate of Information Technology within the Central Preventive
Medicine Department at the PMoH, has created an electronic surveillance system for monitoring

communicable diseases and extracting needed reports using Microsoft Access and analyzing data
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using SPSS. The system was developed using the DHIS2 platform in coordination with the
Palestinian National Institute of Public Health (PNIPH) and digitize case-based surveillance (CBS)
forms to simplify reporting, improve completeness, and increase timeliness in the data flow on the
national level. This enables decision makers to inform policies and strategies to prevent the spread
of diseases, provide data and information related to the control of communicable diseases and

prepare periodic reports requested by officials simply and efficiently.

Through the mentioned surveillance system, the PMoH has computerized the most prevalent
communicable diseases in Palestine, which are classified into the three categories (A, B, C) as
presented in (Table 2). The CBS system has more than 90 indicators and 19 dashboards that helps
detect outbreaks of epidemic-prone diseases, monitor diseases with a high burden, and monitor

progress towards national or international control/eradication targets.

Through this surveillance, the responsible users complete the initial diagnosis form (investigation
form) (Figure 1) and based on the selected diagnosis the system allows them to report to the
appropriate program. Based on data filed for the programs presented in (Figure 2, Figure 3),
decision makers can extract reports and charts such as charts presented in (Figure 4, Figure 5)
which allow them to make policies and procedures that protect people and prevent infection by

distributing vaccines and documenting such interventions using this surveillance system.
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Table 2 Communicable disease in Palestine

Disease Name Category

Acute Flaccid Paralysis A

Acute Flaccid Paralysis after 60 days

Brucellosis
HIV & AIDS (Case and Infection)
Hepatitis A
Hepatitis B: Case

Hepatitis C: Case

Bites: Animal Bite

Leishmaniosis : Cutaneous

Leishmaniosis : Visceral (Kalazar)
Meningococcal Meningitis
Homophiles Influenza

Other Bacterial Meningitis

Encephalitis
Viral Meningitis
SARI Cases (flu A(H1N1,H3N2,H5N1),Flu.B)
Suspected Measles & Suspected Rubella
Tetanus Adult
Tetanus Neonatal
Tuberculosis: Extra pulmonary

Tuberculosis: Pulmonary
Typhoid & Paratyphoid

PP P> EO PP E > @ >
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DHIS2 Palestine
Notification Date * n

’ 2021-08-01 ‘
Disease Category * ‘ Select or search from the list 32 ’
Initial Diagnose * i Select or search from the list 32 ’
Lab test requested * ®Yes (ONo
Patient vital status * ‘ Alive X v ‘
Hospitalised * ‘ Yes x| - ’
Name of diagnosing doctor * ’ utr ‘
Diagnose Date * ! 2021-08-01 ‘
Diagnosis Doctor Work Sector ‘ Select or search from the list s ’

Phone number of diagnosing doctor ‘ l

Name of notifying doctor ’ ‘

Nortifying Doctor Work Sector ‘ Select or search from the list v ’

Phone number of notifying doctor ’ ‘

Figure 1 Initial Diagnosis Form [PMoH]
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< DHIS2 Palestine

Tabular Data Entry oL A0

Notification Date *

AFP
Investigation
Form 1

AFP
Investigation
Form 2

Tuberculosis
Investigation

Meningitis
Case
Investigation

Tetanus
(Adult)
Investigation

Brucellosis
Investigation

Human
Rabies
Case
Investigation

2021-08-01

Tvohoid

Disease Category *

Initial Diagnose *

Lab test requested *

Patient vital status *

Hospitalised *

Name of diagnosing doctor *

Diagnose Date *

Diagnosis Doctor Work Sector

Phone number of diagnosing doctor

Name of notifying doctor

Notifying Doctor Work Sector

Select or search from the list

Search

Category A
Category B

Category C

YES

[

‘ 2021-08-01

‘ Select or search from the list

‘ Select or search from the list

Figure 2 Communicable Disease Programs — 1 [PMoH]

Human
Rabies
Case
Investigation

Typhoid
investigation

Tetanus
Neonatorum
Case
Investigation

HIV &
AIDS
Investigation

Acute

Viral
Hepatitis
Investigation

Case
Investigation

SARI
Investigation

Suspected
Measles
and

Leishmaniasis|

DHIS2 Palestine

Name of notifying doctor

Notifying Doctor Work Sector

Phone number of notifying doctor

Your note here

‘ Select or search from the list

Figure 3 Communicable Disease Programs — 2 [PMoH]
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Brucellosis confirmed cases
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2.8 Models for Reporting and Documentation of Communicable Disease

Although requirements placed on the communicable diseases reporting process varies in different
countries, one of the important universal principles when designing the surveillance system is
being accurate and timely (Janati et al., 2015). There are many traditional methods and models
used to document and report communicable diseases that have been helpful to some extent in
policy and decision making for communicable disease control. An example of one such system is
the use of forms and paper reports in Burundi, Tanzania and Zambia, yet this method has been

associated with a number of challenges.

One of the most important of these challenges is the process of delivering paper forms to the central
public health department, especially in developing countries due to poor roads infrastructure or
adverse weather conditions (Mwabukusi et al., 2014). In addition, there is then a need to re-enter
these forms and data electronically, which increases the risk of data entry errors. An alternative
way to document communicable diseases is by using smart phones to collect and transmit

geotagged data and images related to the disease (Mwabukusi et al., 2014).

In Iran, the surveillance system for communicable diseases has been integrated with the overall
health system, but in recent years Iranian health officials have studied global surveillance systems
to benefit from them in separating and strengthening the communicable disease surveillance
system in Iran (Janati et al., 2015). This is due to many challenges that decision-makers faced
when trying to use and benefit from epidemiological data and reports including the challenges of
stewardship, reporting, information, education and intervention challenges as presented bellow

(Moradi et al., 2019):
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1. Stewardship

a. Inter-sectoral governance
b. Intra-sectoral leadership
2. Reporting
a. Comprehensiveness of reporting
b. Quality of reporting
3. Information
a. Information systems
b. Interpretation and publication of information
4. Education
a. Status of the CDSS in university education
b. Orientation of retraining courses
5. Intervention
a. Facilities for intervention
b. Intra-sectoral support
c. Cultural response of the community
d. Timely reporting or timely confirmation of the epidemics

e. Assessment of the ability to respond to crises

In Iran, they use Cell Phone Surveillance (CPS) for some epidemic such as cholera, meningitis,
measles and poliomyelitis... etc. This technology is rapid, effective, user friendly and cheap. The
CPS collects data from regional data points and sends it to the central office using SMS (Safaie et

al., 2006). In China, light-powered mobile phones are used as a reporting system for communicable
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disease surveillance in emergencies via software loaded to phones designed to record and transmit

cases of communicable diseases into a national database for further analysis (Yang et al., 2009).

Saudi Arabia uses the Health Electronic Surveillance Network (HESN) system to monitor
communicable diseases electronically and to protect society from their spread. This system
monitors infectious and epidemic diseases electronically via the Internet for enabling the control
of such diseases (MOH News - Dr. Al-Rabeeah Launches HESN System, n.d.). The department of
health in New Jersey in the United States has developed the Communicable Disease Reporting and
Surveillance System (CDRSS) which is an electronic, web-based system where public health
partners statewide can instantly report and track incidences of communicable diseases. The
CDRSS facilitates the timely reporting and immediate sharing of pertinent data (Department of
Health | Communicable Disease Service | Communicable Disease Reporting and Surveillance
System, n.d.). Others countries use paper cards and forms, short message services (SMS), email,
fax, and the internet (Janati et al., 2015).

From the models mentioned above, the electronic surveillance system is the best tool that can be
used to monitor and document communicable diseases and allow health centers to enter data in
real-time offer decision makers enough information to take the appropriate timely measures to control

the epidemics.

2.9 Assessment of Documentation and Reporting of Communicable Diseases

Since 1978 at the Alma-Ata conference entitled "Health for All by the Year 2000", there has been
increased interest at the international level to monitor the performance of health systems,
surveillance, and programs and to track progress in improving health and achieving development

goals. Hence it is vital to evaluate communicable diseases surveillance systems and programs,
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which are an important element in providing effective health services to combat and prevent
communicable diseases (David & Haberlen, 2005).

An evaluation should include recommendations for improving the quality and efficiency of the
communicable diseases surveillance systems. It must also be done periodically to ensure that the
system achieves the goal and purpose for which it was developed.

The WHO conceptual framework of communicable diseases surveillance systems is one of
mentioned tools that used to evaluate communicable diseases surveillance systems which contains
three important components (core functions, support functions, and surveillance quality) as shown

in (Figure 6) (WHO, 2018).
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Figure 6 Conceptual framework of surveillance and response systems for communicable [WHO, 2018]
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In Sudan 2011, specifically in the city of Khartoum, an assessment of the communicable diseases
surveillance system was conducted based on the standards of WHO, where data were collected

retrospectively for the period from 2005 to 2007.

In Gazera State in Sudan 2009, the communicable disease surveillance system was assessed by
analyzing data, quality indicators, core and support activities to find out if they meet all the system
objectives and to check the "system simplicity, flexibility, acceptability, sensitivity,
representativeness, timeliness, and the effectiveness of containment taken". (Nogoudalla &

Mahgoub, 2012).

On the other hand, CDC guidelines is another tool that can be used for evaluating communicable
diseases surveillance systems which contains many important components as presented bellow
(CDC, 1988):
1. Describe the public health importance of the health event.
2. Describe the system to be evaluated.
3. Indicate the level of usefulness
4. Evaluate the system for each of the following attributes:
a. Simplicity
b. Flexibility
c. Acceptability
d. Sensitivity
e. Representativeness
f. Timeliness
5. Describe the resources used to operate the system.

6. List your conclusions and recommendations.
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CDC criteria was used to examine the performance of the Electronic Disease Early Warning
System (eDEWS) was la in Yemen. Diseases covered by this application include meningitis, acute

flaccid paralysis, ebola, measles, and viral hemorrhagic fevers (Mayad et al., 2019).

2.10 Reporting and Documenting COVID-19

Paul Georg Werthmann, MD, created the item collection checklist for COVID-19 as shown in
Appendix 3, Appendix 4 and Appendix 5 that is designed to systematically and accurately collect
important clinical data that complies with the CARE15 guidelines found in the “Enhancing the
Quality and Transparency of Health Research” network (EQUATORZ16). This checklist aligns
with the "Lean European Open Survey on SARSCoV-2" (LEOSS) as presented in (Figure 7).

(Werthmann et al., 2020).
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Figure 7 Stages of COVID19 disease according to LEOSS [Werthmann et al., 2020]
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In the European Union (EU), member states report the total number of confirmed cases of COVID-
19 through the Early Warning and Response System (EWRS) every 24 hours. The overall

surveillance system has also been enhanced through The European Surveillance System (TESSy),
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and the results of documenting and reporting the COVID-19 cases are published through several
sources, including weekly reports and the dashboard (EU Level Surveillance of COVID-19, n.d.).
In Malaysia, specifically in the Teaching Hospital University Malaya Medical Center (UMMC),
which is classified as a COVID-19 hospital, a comprehensive plan has been developed to maintain
the safety of healthcare workers (HCWs) in light of the need to maintain medical services
continuity based on the development of a COVID-19 surveillance system to monitor HCWs in this

hospital (Wan et al., 2021).

Initially, the monitoring team in the hospital used WhatsApp, a smartphone application, to submit
the daily symptoms of all Person Under Surveillance (PUS). If the symptoms were not sent every
afternoon, the HCW responsible was contacted by the monitoring team by phone or by text
messages. This phase proved inefficient due to the need to enter data manually, so it was necessary
to update the surveillance system in response to the increasing number of COVID-19 cases and

the resulting increased workload for the monitoring team (Wan et al., 2021).

The surveillance team can now easily retrieve the data entered into the electronic surveillance
system through a login page (Wan et al., 2021). This surveillance system can auto-generate daily
reports, feedback for risk assessment and monitoring of HCWs and PUS as presented in (Figure 8
and Figure 9), and send notifications about PUS who have scores that are categorized as moderate
or high risk (Wan et al., n.d.).

Through this electronic portal, a short message (SMS) is sent to the PUS to monitor symptoms at
6 am daily. This message contains an electronic link directing them to the online feedback form to
get information about general wellbeing, which in turn is stored in the database. If the system does
not receive a response from a PUS, a second SMS is sent at 10 am and a final reminder is sent at

12 pm.
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If by 12pm the monitoring team has failed to get a response from any of PUS, the team contacts
them via text messages or phone calls. The use of an electronic surveillance system has had a
significant impact on the commitment of the PUS to report symptoms, use resources, and improve

the efficiency and continuity of the monitoring system (Wan et al., 2021).
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2.10.1 Reporting and Documenting COVID-19 in Palestine

In cooperation between PMoH and PNIPH, COVID-19 surveillance system was developed based
on a reporting form featuring the definition of the case issued by the WHO in addition to some
forms issued by the PMoH using DHIS2. Through this system, decision makers can get the

necessary reports and indicators to track cases as presented in (Figure 10).

A website has also been developed with both Arabic and English versions that presents information
and indicators about the COVID-19 pandemic in Palestine based on the data from the COVID-19
electronic surveillance system, which is updated on the web site on a daily basis. Through the
COVID-19 surveillance system, case-based information is collected, such as the methods of
infection, underlying health conditions, health outcomes, and other basic information related to

each case separately. More details will be shown in Chapter 5.
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2.11 Assessment for Reporting and Documentation COVID-19

As discussed previously, different countries have used different methods and models to document
and report COVID-19 cases, some of which manual and others are electronic systems and to my
knowledge, there has yet to be an assessment or evaluation of these models or systems in the
Palestinian context. Thus, this is the first research that will assess all programs used for reporting

and documentation of the COVID-19 outbreak in Palestine.
2.12 Summary

This chapter has presented a review of literature on communicable disease and tools for
documentation and monitoring infectious diseases globally and in Palestine, with emphasis on
COVID-19. The review discussed the need for electronic surveillance systems to control and
monitor the outbreak of communicable diseases, the importance of making assessments for
reporting and documentation models, and methods and systems to enhance and develop

surveillance systems.
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Chapter 3: Conceptual Framework

3.1 Introduction

This chapter introduces the variables within the conceptual framework for an assessment of
reporting and documentation of the Coronavirus (COVID-19) outbreak in Palestine. The
COVID-19 reporting and documentation framework is prearranged within three sections:
geographical scope (globally, countries and/or areas countries), planning and monitoring needs
(alertness, response and overall condition), and readiness and response operations. (World Health

Organization, 2020).

3.2 Reporting and Documentation

The COVID-19 reporting and documentation framework focuses on the primary actions of public
health attentiveness and response as outlined in the COVID-19 Strategic Preparedness and
Response Plan (SPRP): Operational Planning Guidelines to Support Country Preparedness and
Response from the WHO (2020).

3.3 Reporting and Documentation Structure

The COVID-19 reporting and documentation framework is organized around three sections:

3.3.1 Geographical Scope

The pandemic affects all countries international, bringing together countries with otherwise varied
epidemiological histories, supply accessibility, and data systems. Measures are consequently
separated into two separate geographic scopes: global and individual countries. (Ji et al., 2021).
3.3.2 Planning and Monitoring Needs

Indicators aim to inform decision-making for cohesive planning and monitoring programs and

assist in developing measures to recuperate in the wake of the pandemic. These indicators fall
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within three main categories: attentiveness or the preconditions; response which includes the
short-term disaster mitigation, chiefly focusing on actions; and general situational awareness
which include fewer sensitive indicators that supply a situational picture at a fixed point in time,
including national requirements that are assessed on an yearly or biannual basis, as well as
indicators based on delayed reporting (Ji et al., 2021; Varela et al., 2020).

3.3.3 Readiness and Response Operations

Indicators have been organized into nine pillars and one thematic area. The nine pillars of the
readiness and response operations are as follows: country-level synchronization, planning and
monitoring, communication of risk and society engagement, surveillance, rapid response teams,
and case investigation, points of entry and global travel and transport, countrywide laboratories,
infection prevention and control, case management, operational support and logistics, maintaining

necessary health services and systems. (WHO, 2020).

3.4 Study Outcomes

Usefulness:

In our study, the basic criteria used to determine the usefulness of the COVID-19 surveillance
system is identifying the risk groups, determining incidence trends over time, informing
appropriate and effective public health responses, illustrating and tracking the disease, determining
the distribution and spread of disease, estimate disease burden, measures outcomes and impacts of
preventive and public health interventions, evaluates the overall control interventions,
dissemination of data to key actors and decision makers occurs on daily basis, whether the data
was used for epidemiological daily reports, and whether the data was used to detect spikes in the

outbreak in a timely way to permit rapid prevention and control (action taken) to take the necessary
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measures and provide the necessary data to evaluate interventions and measures to control the
spread of the disease (WHO, 2018).

Flexibility:

In our study, the basic criteria that were used to determine the flexibility of the COVID-19
surveillance system were measuring if the system adapts to accommodate additional information
to case definition, to integrate with other systems, and to accommodate to new additional
information (e.g. the introduction of data from other system).

Representativeness:

In our study, the basic criteria that were used to determine the representativeness of the COVID-
19 surveillance system were measuring if the system covered all governorates, ages and gender, if
it can estimate the incidence of COVID-19 for all country and for a specific area, if it covered all
facilities (public and private), if it is able to follow COVID-19 cases in the whole community and
was used for monitoring the COVID-19 pandemic.

Stability:

In our study, the basic criteria that were used to determine the stability of the COVID-19
surveillance system were measuring if the system has a sustainable trained staff and is rarely
exchanged, sustainable even without sponsors support, electrical power outages rarely occur, all
facilities have generators, technical issues rarely occurred during the last two months such as data
entry and reporting, the system is fully functional with financial support, the database is stable
despite regular electricity and power interruption, the system is able to collect, manage and provide
data in a timely manner, the system is able to operate at all times, data transfer, entry, and storage

is accomplishable daily.
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In addition, to measure if there are planned resources for the maintenance of the system, the servers
of the system are stable and is continuously backed up and if the internet is always available
without interruption in the main data center.

Completeness:

In our study, the basic criteria that were used to determine the completeness of the COVID-19
surveillance system by measuring if the reporting COVID-19 surveillance forms are complete, the
case reporting is complete and if the surveillance data is complete. Also, we measure the
completeness of data for main variables.

Timeliness:

In our study, the basic criteria that were used to determine the timeliness of the COVID-19
surveillance system were measuring if reporting and entering data and test result are done in real
time. Also, by measuring if immediate notification for positive cases is made and if the system
was created at the right time. In addition to measure if the development of the system took a long
time and if daily reports were sent in a timely manner.

Simplicity:

In our study, the basic criteria that were used to determine the simplicity of the COVID-19
surveillance system were measuring if the reporting form is clear, the phone is always available in
your facility, if data follow up is necessary to update data on the cases, if the program provided
you with a smartphone/tablet or computer to facilitate entering and sending data and if there is a

feedback report about data entry clerks working from governorate level and central level (PHC).

Also, this study measures if data entry into the electronic system is clear and easy, dissemination
of data/reports to stakeholders and key actors occurs on a daily basis, Internet access is always

available at the place of work, and if the system is easy to use. In addition, the simplicity was



33

determined by measuring if the data entry clerks took the needed training to enter the data and if

the stakeholders took the training in how to extract reports.

Also, if analysis of data describes time, place and person, if standard case definitions for COVID-
19 are available, if all capabilities necessary to establish the surveillance system are available, if
transferring data to a high level is very easy, if the system is easy to implementation and there is

simplicity of information flow from the point of generation to the end-users.

On the other hand, we measure if all the different DBs are complementary to one another,
laboratory tests findings for COVID-19 are always reported in the surveillance system on daily
basis, there is a need for timely notification of positive cases using the phone, the surveillance
system has multiple steps, if any part of the surveillance system is unnecessarily complicated, if it
has a complicated workflow and is extremely hard to use.

Acceptability:

In our study, the basic criteria that were used to determine the acceptability of the COVID-19
surveillance system were measuring if the system is appropriate to the MoH’s needs, there is
ongoing data analysis from the surveillance system and measure if users are satisfied with the

surveillance data.
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3.5 Conceptual Framework

According to the literature review and following the review of the workflow of electronic COVID-
19 surveillance in West Bank / Palestine, a theoretical framework maps out the tasks and duties
within the workflow of reporting and documenting COVID-19.

The independent factors are summarized as follows:

o Gender

e Age

e Job title

e District

e Health Facility/Institute

e Working experience in health facility/Institute (yrs.)

(Figure 11) shows the conceptual and operational framework for this study and includes the steps:

1. Assess the current surveillance system workflow based on analysis of surveillance statistics

reports and the sequence of filling the different data elements from the different resources

in different electronic programs of COVID-19 surveillance (such as the case reporting
program, quarantine program, isolation and laboratory programs).

2. Evaluate the surveillance system from perspective of data entry clerks, key stakeholders
and developers to examine usefulness, simplicity, flexibility, acceptability,
representativeness, timeliness, stability and completeness to identify obstacles and
challenges in documenting and reporting COVID-19 and opportunities to strengthen the

system through interviews with key stakeholders.
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3.6 Summary
In summary this chapter discussed the conceptual and operational framework which will be the

foundation for analysis in the forthcoming results, discussion, and conclusion.
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Chapter 4: Methodology

4.1 Introduction

This chapter presents the study methodology including the study setting, study population and
sample, study subjects, study design overview which contains data collection, interview platform,

study tools, validity and reliability, data management and analysis, and ethical consideration.
4.2 Data Elements Used in COVID-19 Surveillance System Programs

The COVID-19 surveillance system includes two types of programs (Tracker and Event). Tracker
programs were used to track COVID-19 cases from infection to the health outcome (discharged
alive, death, palliative discharge, transferred to other hospital, transferred to isolation center). On

the other hand, the event programs were used to collect aggregated data about cases of infection.

The first section in tracker programs is the registration section, which include the following

attributes as present in Table 3:
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Table 3 Registration section attributes

Registration (Patient information)

Enrolling Organization Unit (Generated automatically)
Reporting Date
Case Identification
Is the reported case is suspected case according to (WHO criteria)?
Source of the reported case
Educational sector (Yes, No)
Sampling date
Sampling reason
Document type
First name
Middle name
Grandfather name
Surname
Full name (filled automatically)
Lab sample code
Age
Sex
Social Status (Civil Status)
Smoking status
Patient usual place of residency (Country)
Current address
Address (GIS)
Phone Number (1)
Phone Number (2)

And present below in Table 4 are the data elements used for the main tracker program (Case
reporting form (COVID-19)) while the remaining programs will be presented in Appendix 25,

Appendix 26, and Appendix 27.
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Table 4 Data elements for case reporting form COVID-19 program

Clinical Information Stage

Patient Clinical Course / Symptoms at Presentation section
Symptomatic (Yes, No)
Date of onset of symptoms
History of fever / Chills
Cough
Headache
Diarrhea
Sore throat
Shortness of breath
Smell Sense
Taste Sense
Other symptoms
Specify other symptoms
Underlying conditions and comorbidity section
Cardiovascular disease, including hypertension
Immunocompromised
Diabetes
Renal disease
Liver disease
Malignancy
Chronic lung disease
Chronic neurological or neuromuscular disease
Other chronic diseases
Specify other chronic diseases
Occupation section
Working at Jerusalem
Working at Israeli Settlements
Working at 48 Lands (Green Line Area)
Student
Health care worker
Health laboratory worker
Working with animals
Other occupation
Specify other occupation
Has the patient visited any other health care facility (ies)while
symptomatic or in the 14 days prior to symptom onset?
Has the patient travelled 14 days prior to the onset of symptoms?
Has the patient had contact with a probable or confirmed cases
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Did the patient had any direct or indirect contact with animal?
Case Management Stage
Case Management section

Case management (Health Facility Isolation, Health Quarantine,
Hospital Care Admission) (Based to selection, the data element will
be listed)

Health Facility Isolation
Isolation district
Place of isolation

Health Quarantine (Home, Institution, other)
Institution: Quarantine district
Institution : Place of quarantine

Hospital Care Admission
Admission date
Hospital name
Did the case receive care in intensive care unit (ICU)?
Did the case receive ventilation?

Did the case received Extra Corporeal Membrane Oxygenation
(ECMO)?

Did the case need isolation with infection control practice in place?

Confirmed Cases Stage

Lab Test Result (if the result is positive, then all data elements
mentioned previously will be shown in this stage with the data that
filled in)

Date of test result
Governorate (Place of result)
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4.2.1 Programs of COVID-19 Surveillance System

In addition to the registration page, the workflow process contains 5 programs (Tracker) which
include the case reporting form for confirmed and suspected cases, health facility isolation for
positive cases, health quarantine for negative cases, the laboratory program, and the hospital
COVID-19 patient information program. In addition, the surveillance system includes the
following event programs that are used to collect aggregated data:

1. Active Cases Palestine

2. Al-Quds daily confirmed cases (Event)

3. Child Daily Confirmed Cases (Event)

4. Confirmed Cases (Event)

5. Daily Age Group Confirmed Cases (Event)

6. Daily Source of Infection for Confirmed Cases (Event)

7. Daily Total of Confirmed Cases (Event)

8. Daily total samples & positive samples

9. Day Totals without Al-Quds

10. Health Staff Quarantine (Event)

11. Home Quarantine (Event)

12. ICU Cases

13. Institution Quarantine (Event)

14. Isolation (Event)

15. Laboratory (Event)

16. Palestinian Diaspora (Event)

17. School COVID-19 data
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4.3 Study Area and Setting

The study was conducted in PMoH centers in the West Bank which are responsible for the
detection of COVID-19 cases and use the COVID-19 surveillance system either for entering data
or using the reports for making decisions. The study includes centers in all districts of the West
Bank (Al Quds, Ramallah, Jericho, Salfeet, Nablus, Tulkarem, Tubas, Qalgilia, Jenin, Hebron
(South, Nourth and Yatta) and Bethlahem.

4.4 Study Population and Sample

The study population is comprised of the 150 registered users of the COVID-19 surveillance
system including key stakeholders, data entry clerks who enter the data, and developers.
Inclusion Criteria

People who develop the COVID-19 surveillance and those who already have user name on the
surveillance system to use or enter the data to this system, and key stakeholders who are members
on the COVID-19 national committee.

Exclusion Criteria

Any employees in PMoH/West Bank and PNIPH who already have users on the surveillance
system but do not utilize or develop the COVID-19 surveillance system because their contract was

ended or they transferred from their department to other and we couldn’t reach them.
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4.5 Study Sample

Out of 150 users invited to participate in the study, 132 approved (114 data entry clerks, all the 8

system developers, and 10 stakeholders).
4.6 Study Design Overview

The study mixed method approach using both qualitative and quantitative research methods to
assess the COVID-19 electronic surveillance system based on CDC criteria from perspective of

key stakeholders, developers, and data entry clerks.
4.7 Study Tools

The key questions of the interviews with key stakeholders at the PMoH were designed in line with
the objectives of this study and its conceptual framework to examine and understand the obstacles
and challenges in reporting COVID-19 and opportunities to reinforce system and enhance the data.
The online questionnaires were created based on some questionnaires that have been used in
previous studies in the assessment of communicable disease surveillance systems. Questionnaires
were developed in English and then translated to Arabic to suit the targeted group of users who

are native Arabic speakers (developers, stakeholders and data entry clerks).

A link containing the gquestionnaire was sent to all data entry clerks via an official letter coming
from the General Directorate of Primary Health Care (Appendix 2) and the researcher followed up
with them by calling and by using WhatsApp groups. The questionnaire links for stakeholders and

developers were sent using WhatsApp and followed up with a phone call.

In addition to a demographic section, the questionnaire used for data entry clerks contained 8

sections with 45 questions. The questionnaire used for developers contains 8 sections with 52
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questions and the one used for stakeholders contains 7 sections with 42 questions. All three
questionnaires used the Likert Scale range from 1 to 3 with 1= agree, 2= disagree and 3 Unknown.
The questionnaire consists of three parts:
A. Demographic and personal data:
This section of all questionnaires consisted of sex, age, job title, district, health
facility/institute and working experience in health facility/institute
B. CDC guideline:
This part of the two questionnaires (data entry clerk and developer) consisted of eight
sections based on CDC criteria with each section containing questions the specific criteria
which are as follows: usefulness, flexibility, representativeness, stability, completeness,
timeliness, simplicity and acceptability. The third questionnaire for stakeholders consisted
of the same sections except completeness. Within the sections, the questions in the three
questionnaires depending on the target group as presented in Appendix 34, Appendix 35,

and Appendix 36.

4.8 Validity and Reliability

Concerning validity, the questionnaires were validated by a group of researchers and experts
(Appendix 28) from different disciplines related to the subject of the study examining its content
and structure and providing comments and opinions about the questionnaire structure. These
comments were then taken into consideration and changes were made to the questionnaire

accordingly after reviewing and discussing them with the supervisor.

Next the revised questionnaires were tested on a pilot sample of 10 employees which included all

the target groups and from which any needed modifications were identified and made.



45

Cronbach’s alpha was used to estimate reliability for the data entry clerks’ questionnaire, the only
questionnaire with a relatively large sample size. For stakeholder and developers’ questionnaires,

items were individually analyzed.

As shown in the Table 5, the overall reliability of data entry clerks’ questionnaire is 0.930 which
is very high (> 0.7) and indicates that the questionnaire is reliable. Also shows the reliability of

the different attributes.

Table 5 Instruments reliability, Cronbach’s alpha test

Section Cronbach Alpha Number of Items
Usefulness 0.593 5
Flexibility 0.444 2

Representativeness 0.755 5
Stability 0.597 6
Completeness 0.767 3
Timeliness 0.785 5
Simplicity 0.795 16
Acceptability 0.785 3
Overall Reliability 0.930 45




46

4.9 Data Collection

4.9.1 Data Flow

The study assessed the current workflow through analyzing a sample of data in different electronic
programs of COVID-19 surveillance by extracting aggregated reports and data for months March
2020, September 2020 and April 2021 from COVID-19 electronic surveillance system for the key
data elements and examining the sequence of filling the different data elements from the different

resources.

4.9.2 Online Survey

Three different online questionnaires sent using WhatsApp for developers, stakeholders, and data
entry clerks. A pilot study was performed on ten participants as a pretest to assess the perceived
clarity of the questionnaires and determine the completion time for the questionnaire. The ten pilot
questionnaires were excluded from the study due to repetition. Modifications were made to the

final questionnaires based on pilot study.

4.9.3 Interviews with Stakeholders

In parallel with data collection using online questionnaires, interviews were conducted with key
stakeholders who use the surveillance system to identify obstacles and challenges in documenting
and reporting COVID-19 and opportunities to strengthen the surveillance.

A total of 10 key stakeholders agreed to participate in interviews to assess the COVID-19
surveillance system and to discuss how to enhance and improve it. The average time of each
interview was 20 minutes (range 20-30 minutes). Not all stakeholders who were interviewed

completed the online survey.
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The data collection for both the quantitative and qualitative parts was conducted between the 10th

of May and 1st of August of 2021.
4.9.4 Assessment of the Completeness of Main Variables Overtime

Data was extracted for the main variables in the system at three-time intervals: March, 2020,

September, 2020 and April, 2021.

4.10 Ethical Consideration

The permission to conduct the study was received from the Palestinian Ministry of Health
Appendix 1, first from the Minister and then from the General Manager of Primary Health Care
Appendix 2. The proposal has been technically and ethically approved by the Arab American
University. We did not collect personal data from all interviewees. We took oral consent from all
study participants (Appendix 30).

Privacy and confidentially of patients was completely protected as analysis was performed at an

aggregated level and not an individual level and is done using a de-identified data file.
4.11 Data Management and Analysis

The quantitative data was transferred to excel sheets processed, cleaned, and standardized
regarding the names of health centers and job titles, and analyzed data using IBM SPSS Statistics
version 20 software. For the qualitative section, main themes were extracted by the interviewer.

Data was transcribed, coded, and analyzed manually using themes and subthemes.
4.12 Summary
In this chapter, the researcher presented the methodology of the study in detail by explaining the

study setting, study population and sample, study design, study tools data analysis and ethical

consideration. The next chapter reports the result and findings of the study.
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Chapter 5: Results

5.1 Introduction

In this chapter, we present the study findings from the three online questionnaires interviews with
key stakeholders, assessment of completeness of main variables over time, and the workflow

analysis.
5.2 Demographic and Personal Data — Study Sample

Out of the approached 150 users of the electronic COVID-19 surveillance, 132 agreed to
participate in this study (114 data entry clerks, 8 developers and 10 stakeholders) with a response
rate of 87%. Table 6, Table 7, and Table 8 bellow show the demographic characteristics of the data
entry clerks, stakeholders, and developers respectively who participated in this study. Among the
data entry clerks most were female while the developers and stakeholders were mostly male. The

median of age for data entry clerks was 31.5, for stakeholders 41.5 and for developers 36.

Participants in all questionnaires were from different districts with different job titles, work places
and working experience in healthcare facilities/institutes, (Appendix 17) shows working
experience in health facility-institute (yrs.) / job title. The data entry clerks, stakeholders and
developers were from different districts in the WB though most of them were from Ramallah,

Bethlehem and Hebron.

Data entry clerks entering the data to the surveillance system and participated in this research had
different jobs: doctors, nurses, data enterers, preventive medicine employees, statisticians, public
health officers, radiology technicians, laboratory technicians, data managers, pharmacists and
midwives. The occupations of stakeholders who participated in this research were also varied as

the stakeholder occupations included doctors, nurses and statisticians. As for surveillance
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developers, their occupations varied between computer programmers, database administrators,

project coordinators and computer engineers.

The workplaces in the WB for data entry clerks included different primary health care centers,
preventive medicine departments, the national center for skin diseases, PNIPH, Jorat Al-Shamaa -
Bethlehem, Al-Ubaidiya clinic - Bethlenem, CPHL, Al-Dhahiriya Center for Emergency and Safe
Birth - Hebron, PHIC, Iktaba Center - Tulkarem, Halhul Hospiatal - North Hebron, Keshda Center

- Tubas and Quarantine Center — Jericho.

The stakeholders who participated in this study worked at Salfeet PHC, Jericho PHC, preventive
medicine departments and the PMoH. As for developer, the workplaces also vary and were divided

between the PMoH and the PHNIPH.

Years of work experience for all targeted groups was different from one job to other in the current

health facility / institute as shown in Appendix 18, Appendix 19 and Appendix 20.
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Table 6 Demographic Characteristics of Data entry clerks

Variable Classification N (%)
Sex Male 30 (26.3)
Female 84 (73.7)
Total 114 (100)

Job Title Doctor 2(1.8)
Nurse 54 (47.4)
Data Entry 20 (17.5)

Preventive Medicine Employee 5(4.4)
Statistician 13 (11.4)

Public Health Officer 1(0.9)

Radiology Technician 1(0.9)
Laboratory Technician 15 (13.2)

Data Manager 1(0.9)

Pharmacist 1(0.9)

Midwife 1(0.9)
Total 114 (100)

District Bethlehem 16 (14)
Ramallah 19 (16.7)

Nablus 10 (8.8)

Jenin 5(4.4)

Salfeet 9(7.9)

Jericho 3(2.6)

Quds 2 (1.8)

Hebron 10 (8.8)

North Hebron 11 (9.6)

South Hebron 3(2.6)

Yatta 5(4.4)

Qalgilia 4 (3.5)

Tubas 7 (6.1)

Tulkarem 10 (8.8)
Total 114 (100)
Work Place Bethlehem PHC 13 (11.4)

Ramallah PHC 2 (1.8)

Nablus PHC 6 (5.3)

Jenin PHC 5(4.4)

Salfeet PHC 9(7.9)

Jericho PHC 2(1.8)

Quds PHC 2 (1.8)

Hebron PHC 5(4.4)
North Hebron PHC 12 (10.5)
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South Hebron PHC 4 (3.5)

Yatta PHC 5(4.4)

Qalgilia PHC 4 (3.5)

Tubas PHC 3(2.6)

Tulkarem PHC 9(7.9)

Preventive Medicine Department 6 (5.3)

National Center for Skin Diseases 4 (3.5)

PNIPH 6 (5.3)

Jorat Al-Shamaa - Bethlehem 1(0.9)

Al-Ubaidiya clinic - Bethlehem 1(0.9)

CPHL 1(0.9)

Al-Dhahiriya Center for Emergency and 1(0.9)

Safe Birth - Hebron

PHIC 4 (3.5)

Iktaba Center - Tulkarem 1(0.9)

Halhul Hospiatal - North Hebron 3(2.6)

Keshda Center - Tubas 4 (3.5)

Quarntine Center - Jericho 1(0.9)

Total 114 (100)
Age Minimum 21
Maximum 55
Median 315

Work experience in Minimum 1
health facility- Maximum 30
institute / Job title Median 4
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Table 7 Demographic Characteristics of Stakeholders

Variable Classification N (%)
Sex Male 6 (60)
Female 4 (40)
Total 10 (100)
Job Title Doctor 7 (70)
Nurse 2 (20)
Statistician 1(10)
Total 10 (100)
District Ramallah 7 (70)
Salfeet 1 (10)
Jericho 2 (20)
Total 10 (100)
Work Place Salfeet PHC 1 (10)
Jericho PHC 2 (20)
Preventive Medicine Department 1 (10)
PMoH 6 (60)
Total 10 (100)
Age Minimum 32
Maximum 50
Median 41.5
Work experience in Minimum 3
health facility- Maximum 20
institute / Job title Median 15




Table 8 Demographic Characteristics of Developers
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Variable Classification N (%)
Sex Male 5 (62.5)
Female 3 (37.5)
Total 8 (100)
Job Title Computer Programmer 5 (62.5)
Data Base Administrator 1(12.5)
Project Coordinator 1(12.5)
Computer Engineer 1(12.5)
Total 8 (100)
District Ramallah 6 (75)
Nablus 2 (25)
Total 8 (100)
Work Place PMoH 4 (50)
PNIPH 4 (50)
Total 8 (100)
Age Minimum 26
Maximum 39
Median 36
Work experience in Minimum 3
health facility- Maximum 12
institute / Job title Median 4.5
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5.3 Surveillance Components Assessed Based on CDC Guidelines
5.3.1 Assessment of the Overall Performance of the COVID-19 Surveillance

System

The following chart (Figure 12) shows the summary results for this assessment from the
perspective of 114 data entry clerks, 8 developers, and 10 stakeholders who participated in this
research. Based on the analysis, most of the targeted groups agreed that the system is simple,
acceptable, representative, flexible, useful, stable, and provides data in a timely manner. The least
satisfaction reported was for completeness of data from the perspective of data entry clerks and
developers. The highest percentage of satisfaction from perspective of data entry clerks was for
representativeness and flexibility, acceptability and flexibility from developers’ perspective, and

timeliness and acceptability from stakeholders’ perspective.

CDC Guidelines from Perspective of Target Groups %

m Data Entry Clerks(%)  m Developer (%) = Stakeholder (%)

Figure 12 Assessment of COVID-19 surveillance from perspective of data entry clerks, developers and stakeholders
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5.3.2 Adherence to CDC Guidelines from Data Entry Clerks, Developers and
Stakeholder’s Perspective

5.3.2.1 Usefulness

The usefulness of the COVID-19 surveillance system was measured using 5 items for data entry
clerks, 6 items for developers, and 13 items for stakeholders as shown in (Table 9). The overall
percentage is 75.45% for data entry clerks, 83.33% for developers, and 50.77% for stakeholders.

Most of the targeted groups confirmed that the surveillance system can identify risk groups,
determine incidence trends over time and the data was used for epidemiological daily reports.
While most of them did not confirmed that the data was used to detect spikes in the outbreak in a

timely way to permit rapid prevention and control (action taken).



Table 9 Frequency and percentage of usefulness items

Usefulness
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Data entry Developers Stakeholders
L] clerks
The surveillance system determines the
distribution and spread of disease 98 (86) i 7(70)
The surveillance system identifies risk 93 (81.6) 8 (100) 5 (50)
groups
The surveillance system determines
incidence trends over time 20 (78.9) 8 (100) 5(50)
The data was u_sed for epidemiological 98 (86) 8 (100) 5 (50)
daily reports
The data was used to detect spikes in the
outbreak in a timely way to permit rapid 51 (44.74) 0 (0) 2 (20)
prevention and control (action taken)
The surveillance system informs
appropriate and effective public health - 8 (100) 5 (50)
responses
The surveillance system provides data to i i 6 (60)
evaluate control measures
The surveillance system estimates the i i 5 (50)
disease burden
The surveillance system measures
outcomes and impacts of preventive and - - 7 (70)
public health interventions
The surveillance system evaluates the i i 4 (40)
overall control interventions
The surveillance system illustrates and i i 7 (70)
tracks the disease
Dissemination of data to key actors and i i 4 (40)
decision makers occurs on daily basis
The surveillance system determines the
groups most at risk of death by COVID- - 8 (100) 4 (40)
19

* No response means that these questions were not included in this user questionnaire
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5.3.2.2 Flexibility

The flexibility of the COVID-19 surveillance system was measured using 2 items for data entry
clerks, 6 items for developers, and 1 item for stakeholders as shown in (Table 10). The overall
percentage is 79% from the data entry clerks’ perspective, 100% from the developers’ perspective
and 60% from the key stakeholders' perspective as most of them agreed that the surveillance

system is flexible.

Most of the data entry clerks and developers agreed that the system can adapt to accommodate
additional information to the case definition and that the staff who use the electronic surveillance
were well trained. While most of the developers and key stakeholders agreed that the current
reporting formats can be used for other newly occurring health events (diseases) without much

difficulty.

On the other hand, all 8 developers disagreed that the surveillance system was affected by fund
variation which means that making any changes or customization to the system will not depend on
the presence of financial support, making the system more flexible overall be able to change and

add additional information.
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Table 10 Frequency and percentage of flexibility items

Flexibility Data entry

event (disease) without much difficulty

Flexibility Data entry

clerks

Developers | Stakeholders
clerks
The system can adapt to accommodate
additional information to the case 90 (79) 8 (100) -
definition
Staff are well trained 90 (79) 8 (100) -
The system adapts to integrate with ) 8 (100) )
other surveillance
The system adapted to accommodate to
new additional information (e.g. the i 8 (100) i
introduction of data from other
system)
The current reporting formats can be
used for other newly occurring health - 8 (100) 6 (60)

Disagree

N (%)

Developers

Stakeholders

The system is affected by fund
variation

8 (100)

* No response means that these questions were not included in this user questionnaire
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The representativeness of COVID-19 surveillance system was measured using 5 items for data

entry clerks, 7 items for developers and 8 items for stakeholders as shown in (Table 11). The

overall percentage is 90.34% from the data entry clerks’ perspective, 87.5% from the developers’

perspective and 66.25% from the key stakeholders' perspective as most of targeted groups agreed

that the surveillance system representative.

Most of data entry clerks, developers and key stakeholders agreed that the surveillance system

covered all governorates, all ages, gender and that it can estimate the incidence of COVID-19 in

across the country as well as for specific geographic area. While the system does not cover all

public and private health facilities from perspective of developers and key stakeholders as most of

them agree that.

Table 11 Frequency and percentage of representativeness items

Representativeness

Data entry Developers Stakeholders
clerks
The surveillance system covered all 104 (91.2) 8 (100) 7 (70)
governorates
The surveillance system covered all ages 101 (88.6) 8 (100) 8 (80)
The surveillance system covered gender 112 (98.2) 8 (100) 8 (80)
The surveillance system can estimate
incidence of COVID-19 % (84.2) 8 (100) 7(70)
_Th_e surveillance s_y_stem can espmate 102 (89.5) 8 (100) 7 (70)
incidence for specific geographic area
All public and private health facilities i 4 (50) 2 (20)
are covered
The surveillance system is able to follow
COVID-19 cases in the whole - 5 (62.5) 7 (70)
community
The surveillance system can be used for i i 7 (70)
monitoring the COVID-19 pandemic

* No response means that these questions were not included in this user questionnaire
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5.3.2.4 Stability

The stability of the COVID-19 surveillance system was measured using 6 items for data entry
clerks, 13 items for developers and 7 items for stakeholders as shown in (Table 12). The overall
percentage is 61.57% from the data entry clerks’ perspective, 76.92% from the developers’
perspective and 60% from the key stakeholders' perspective.

Most of data entry clerks, developers and key stakeholders agreed that the surveillance system is
able to operate at all times and the data transfer, entry, and storage are accomplishable daily. While
the minimum score was for item "all facilities have generators™ from perspective of data entry
clerks and developers and the minimum score from key stakeholders’ perspective was for the

statement "there are planned resources for maintenance of the system".



Table 12 Frequency and percentage of stability items

Stability
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Data entry Developers | Stakeholders
clerks
The COVID-19 surveillance system has
sustainable trained staff and they are 48 (42.1) 2 (25) 4 (40)
rarely exchanged
Technical issues (e.g. data entry and
reporting) rarely occurred during the last 75 (65.8) 7 (87.5) -
two months
Electrical power outages rarely occur 81 (71.1) 8 (100) -
All facilities have generators 35 (30.7) 0 (0) -
The system is able to operate at all times 88 (77.2) 8 (100) 8 (80)
Data transfer, entry, and storage are
accomplishable daily 94 (82.5) 8 (100) 7(70)
The system is sustainable even without i 5 (62.5) 7 (70)
sponsors support '
The system is fully functional with i 7 (87.5) 7 (70)
financial support '
The database is stable despite regular i 7 (87.5) )
electricity and power interruption '
The surveillance system can collect,
manage and provide data in a timely - 8 (100) 8 (80)
manner
There are planned resources for i ) 1(10)
maintenance of the system
The servers of the surveillance system are i 6 (75) )
stable
The surveillance system is continuously i 7 (87.5) )
backed up '
Internet is always available without i 7 (87.5) )
interruption in the main data center '

* No response means that these questions were not included in this user questionnaire
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5.3.2.5 Completeness

The completeness of the COVID-19 surveillance system was measured using 3 items for data entry
clerks and 3 items for developers as shown in (Table 13). The overall percentage is 57.03% from
the data entry clerks’ perspective and 45.83% from the developers’ perspective as most of them
agreed that the data in the surveillance system is incomplete for several reasons, including

incomplete data received from health centers or from doctors.

Table 13 Frequency and percentage of completeness items

Completeness

Data entry Developers | Stakeholders
clerks
Reporting COVID-19 surveillance 76 (66.7) 7 (87.5) i
forms are complete
Case reporting is complete 59 (51.8) 2 (25) -
Surveillance data is complete 60 (52.6) 2 (25) -

* No response means that these questions were not included in this user questionnaire
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5.3.2.6 Timeliness

The timeliness of the COVID-19 surveillance system was measured using 5 items for data entry
clerks, 4 items for developers and 3 items for stakeholders as shown in (Table 14). The overall
percentage is 74.74% from the data entry clerks’ perspective, 84.38% from the developers’
perspective and 76.67% from the key stakeholders’ perspective as most of target groups agree that
the system send the daily reports in a timely manner.

On the other hand, all developers agree that the surveillance system was created at the right time
and the creation and development of it did not take long a long time which means that it was
created and implemented at the right time. However, there was a difference of opinion about
whether positive cases were immediately notified or not. As most of the key stakeholders and data
entry clerks agreed that while most of developers disagree that.

And this difference is explained by the fact that the preventive medicine employee call the infected
cases immediately as soon as the test result appears, while this notification not done through the

surveillance system.



Table 14 Frequency and percentage of timeliness items

Timeliness
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Timeliness

Data entry Developers | Stakeholders
clerks
Reporting is timely 80 (70.2) - 8 (80)
Entering data in real time 83 (72.8) - -
Immediate notlfl_catlon for positive 93 (81.6) 3 (37.5) 7 (70)
cases is made
The test result are entered in real 86 (75.4) i i
time
Daily reports are sent in a timely 84 (73.7) 8 (100) 8 (80)
manner
The surveillance system was
created at the right time i 8 (100) i

Disagree*
N (%)

Data entry

Stakeholders
clerks

Developers

The creation and development of
the surveillance system took a long
time

- 8 (100) -

* No response means that these questions were not included in this user questionnaire
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5.3.2.7 Simplicity

The simplicity of the COVID-19 surveillance system was measured using 16 items for entry clerks,
12 items for developers and 7 items for stakeholders as shown in (Table 15). The overall
percentage is 71.68% from the data entry clerks’ perspective, 90.63% from the developers’
perspective as most developers agreed that the surveillance system is simple and 70% from the
key stakeholders’ perspective.

Most of targeted groups agreed that the analysis of data describes time, place and person, while
most of the data entry clerks and key stakeholders confirmed that the reporting form is clear. And
the minimum score from data entry clerks’ perspective was for items "you receive a feedback
report on your work from a governorate level or from central level (PHC).

On the other hand, most of participants disagreed that the surveillance system is extremely hard to
use, has unnecessarily complicated parts, multiple steps, and complicated workflow, which means

that the surveillance has clear workflow, simple and easy to use it.

Table 15 Frequency and percentage of simplicity items

Simplicity

Data entry Developers | Stakeholders
clerks
The reporting form is clear 98 (86) - 7 (70)

A phone is always available in your facility 84 (73.7) - -

Data follow up is necessary to update data 95 (83.4) i i
on the cases
Took a training in data entry for COVID-
19 surveillance
The program provided you with a smart
phone / tablet or computer to facilitate 71 (62.3) - -
entering and sending data
You receive a feedback report on your
work from a governorate level

88 (77.2) - -

67 (58.8) - -
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Simplicity

Data entry
clerks

Developers

Stakeholders

Data entry in the electronic system is clear

103 (90.4)

Data entry in the electronic system is easy

98 (86)

Internet access is always available at your
site

84 (73.7)

8 (100)

Analysis of data describes time, place, and
person

104 (91.2)

8 (100)

You receive feedback from a central level
(PHC)

62 (54.4)

Easy to use

98 (86)

Dissemination of data / reports to
stakeholders and key actors occurs on daily
basis

80 (70.2)

7 (87.5)

Standard case definitions for COVID-19
are available

5 (62.5)

All capabilities necessary to establish
surveillance system are available

8 (100)

Transferring data to high level is very easy

8 (100)

The system is easy to implementation

8 (100)

There is simplicity of information flow
from the point of generation to the end
users

8 (100)

All the different DBs are complementary to
one another

8 (100)

Laboratory tests findings for COVID-19
are always reported in the surveillance
system on daily basis

7 (70)

Took a training in how to extract reports
from the COVID-19 surveillance

8 (80)

There is a need for timely notification of
positive cases using phone

6 (60)
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Data entry

Disagree *
N (%)

to use

Developers | Stakeholders
clerks
In your experience/judgment do you
believe any part of the surveillance system 67 (58.8) - -
is unnecessarily complicated
The surveillance system has multiple steps 33 (29) 3(37.5) -
The surveillance system has a complicated 75 (65.8) 8 (100) i
workflow
The surveillance system is extremely hard i 8 (100) 6 (60)

* No response means that these questions were not included in this user questionnaire
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5.3.2.8 Acceptability

The acceptability of the COVID-19 surveillance system was measured using 3 items for data entry
clerks and stakeholders and 1 item for developers as shown in (Table 16). The overall percentage
IS 69.60% from the data entry clerks’ perspective, 100% from the developers’ perspective and
73.33% from the key stakeholders’ perspective. Most of targeted groups agreed that users are

satisfied with the surveillance data.

Table 16 Frequency and percentage of acceptability items

Acceptability

Data entry Developers | Stakeholders
clerks
The surveillance system is appropriate i
to the MoH’s needs 79(69.3) 7(70)
There is ongoing data analysis from the 84 (73.7) i 8 (80)
surveillance system
Users are SatISfIEdd\;vtgh the surveillance 75 (65.8) 8 (100) 7 (70)

* No response means that these questions were not included in this user questionnaire



69

5.4 Overall Performance of COVID-19 Electronic Surveillance

Based on the result of the analysis of the questionnaires presented in the aforementioned sections
and as stated in the objectives of this study, the COVID-19 electronic surveillance system meets
the standard quality requirements based on CDC criteria as presented in Table 17 and Figure 13

below:

Table 17 Surveillance Performance

CDC Guidelines Data Entry Clerks (%) Developer (%) Stakeholder (%)

Simplicity 71.68 90.62 70
Completeness 57.03 45.83 -

Timeliness 74.74 84.38 76.67
Usefulness 75.45 83.33 50.77
Acceptability 69.60 100 73.33

Flexibility 79.00 100 60
Representativeness 90.34 87.5 66.25

Stability 61.57 82.69 60
Overall Performance 72.36 83.89 62.2

Overall Performace

100
90
80
70
60
gl Overall Performance
40 Overall Performance

83.89
30 72.36
20
10

Overall Performance
62.2

OVERALL PERFORMANCE

m Data Entry Clerks (%)  m Developer (%) = Stakeholder (%)

Figure 13 Overall Performance
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Based on the reports and indicators extracted from the surveillance system as well as the result of
the analysis of the questionnaires presented in the sections above, the COVID-19 electronic
surveillance system represents the characteristics of cases (gender, age) and covers all districts in
WB. Additionally, the system shows the classification of cases based on criteria as source of
infection, governorate, health status, occupation, and others. Figure 14 shows an example from
charts extracted from the surveillance system which present the classification of cases based on

gender.

Classification of confirmed cases based on gender
West Bank

Female
72098 52%

—_—

Male

67680 48%/

= Female = Male

Figure 14 Classification of cases based on gender till 9.2021
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5.5 Completeness of Data in Surveillance System

In addition to questionnaires, the researcher measured completeness by examining extracted data
from the COVID-19 surveillance system for the key and main data elements for the event
(aggregated) and tracker programs that were used to track coronavirus cases for the months of
March 2020, September 2020, and April 2021.

The chart below shows the completeness of key data elements in the registration page and the
remaining program is presented in the Appendix 21, Appendix 22, Appendix 23, and Appendix
24,

Registration page
120

100

80
60
4
0 — L [

Sampling Reason Document Type Social Status Smoking Status

o

o

B Mar-20 mSep-20 ™ Apr-21

Figure 15 Completeness of key variables in registration page

(Figure 15) shows that the completeness of the data improving and getting better with time and
that the most complete variables among those examined are sampling reason and document type

while social status and smoking status are the least complete, but the overall data still incomplete.
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5.6 Main Findings of the Qualitative Study

Key stakeholders who participated in the interview from the PMoH were from different specialties
include doctors, medical laboratory workers, nurses, and information technologists. The

participants' ages ranged between 35 and 58 years old and 70% were male.

5.6.1 Major Issues Raised by Stakeholders Regarding the COVID-19

Surveillance System

The Table 18 below presents the themes and sub-themes extracted from the interviews with
stakeholders. Most of them request to integrate different systems in PMoH with COVID-19
surveillance system and to add some missing variables to the surveillance. In addition to that,
rotation of employees is one of the challenges that affects reporting and documentation COVID-
19 cases using the system. Also, needs to analyse the data by public health experts as an

opportunity to reinforce the system.
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Table 18 Themes and sub-themes with the total number of participants

Percentage of
individuals in the
defined category

Themes/ Sub- themes Participants

1. Changes to the system do you believe would make it
easier to implement while still achieving its purpose to 10 100

strengthen and reinforce the system

1. Integrate it with MOI 10 100

Integrate it with web site “https://result.moh.ps” to
2. 10 100
avoid entering data twice

Integrate it with Avicenna system which implemented

3. 10 100
in hospitals

4. | Integrate it with vaccine portal 10 100

5. ' Integrate it with cause of death application 10 100

Remove the stage of home quarantine from the
6. surveillance and replace it with total number of home 7 70

quarantine people

Create file for each family in the surveillance to

identify contacts and chances of infection

8. | Update it to be in one stage instead of multiple stages 7 70
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Percentage of
individuals in the
defined category

Themes/ Sub- themes Participants

2. Missing variables that should be routinely collected
to strengthen documentation and reporting of COVID- 10 100

19 and to inform policy makers

1. ' Entering the type of virus / spikes 10 100

2. | Medical history for patient 6 60

Enter the vaccination status, type and date of vaccine
3. | tosee if the infection occurred after or before 9 90

receiving the vaccination

3. Challenges and obstacles in documentation and
10 100
reporting COVID-19

Difficulties in collecting data from Gaza and Al Quds

1. 10 100
because of the occupation

Rotation of employees due to lack of staff in medical

2. 10 100
centers

3. Remote training is not enough 6 60

Demographic data is not entered directly into the

surveillance in sampling centers

Entering all clinical and demographic data for
5. | negative cases and replace it with the total number of 4 40

tests
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Percentage of
individuals in the
defined category

Themes/ Sub- themes Participants

Missing information received from doctors in medical

6 5 50
centres

7. | The slowness of internet speed 7 70

4. Opportunities to reinforce system and enhance the

10 100
data to inform policy makers

Analyse the data by public health experts and

specialized statisticians

External control: an evaluation process by external
2. groups, for example, lecturers from different 2 20

universities and international supporting institutions

Appointing volunteers and training them on data entry

to reduce the workload on other staff

4.  Integrate it with private sectors 8 80
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5.6.1.1 Missing Data

As shown in Table 18, the major issues that were raised by stakeholders when asking about missing

data.

1. Entering the type of virus/spikes: while at the beginning of the pandemic, there was no
diversity in virus types, it is necessary now to enter the type of virus so that the medical
staff are aware of effectiveness of the vaccines and can determine the appropriate treatment
for patients.

2. Medical history is missing: it is not enough to include only chronic diseases for the patients,
the medical staff should know the entire medical history, the treatments he/she receives,
allergies he/she has, and other complications that the patient experienced due to the
infection. This problem could be solved by integrating the COVID-19 surveillance system
with Avicenna system mentioned in first theme.

3. Missing vaccine information: the vaccination status, type and date of vaccine is important
to see if the infection occurred before or after receiving the vaccine and this can be solved
by integrating the COVID-19 surveillance with the vaccine web application as mentioned

in first theme.
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5.6.1.2 Challenges and Obstacles in Documentation and Reporting COVID-19

We have challenges and obstacles in documentation and reporting COVID-19 and there are many

opportunities to strengthen the system as presented below:

1. Challenges in collecting COVID-19 data from Gaza and Jerusalem. The Preventive
Medicine Unit in PMoH collects the aggregated number of cases from Gaza and Al Quds
without any details about coronavirus cases.

2. Rotation of employees due to lack of staff in medical centers as shown in previous sections,
the interviewee said: "after giving training to staff who work to enter data into the COVID-
19 surveillance system, the PMoH center is forced to rotate employees/staff due to shortage
of staff in other PMoH centers, this constitutes an obstacle in the process of data entry and
documentation on the electronic surveillance. As employee rotation causes the data to be
filled out in paper form and then re-entered into the electronic surveillance system until
the new employees are trained".

3. Remote training rather than face-to-face: Online training is not enough from the point of
view of some key stakeholders, the training taken remotely on how to use the surveillance
system was not sufficient, and there is a need to retrain the staff face to face as the
interviewee said: "Due to the closure that was imposed on Palestine at the beginning of the
spread of the coronavirus, it was necessary to train the staff that will work on the electronic
surveillance system remotely, but after returning to work normally, employees/staff must
be retrained face to face in small groups".

4. The demographic data is not entered directly into the surveillance system in sampling

centers: the staff in these centers filled the demographic data on paper forms and send it
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with samples to the laboratory. This challenge can be solved by integrating the surveillance
system with the Mol system as presented in the previous theme.

5. Entering negative cases: it is enough to enter the aggregate number of negative tests instead
of entering the clinical and demographic data for the person who made the COVID-19 test
"because the negative cases will not be followed up and tracked as it happens with the
positive cases" as the interviewer said.

6. Missing information received from doctors in medical centers: "because doctors are filing
paper forms and sent them to data entry clerks. Some of these forms are not filled with all
needed data about patients" as the interviewer said.

7. The slow internet connection is one of the important challenges that affects data entry in
the surveillance system, “as it delays and hinders the data entry process” as the

interviewer said.

5.6.1.3 Perceived Opportunities to Strengthen the Surveillance System

The qualitative analysis was generally focused four areas which are: the changes to the system that
would make it easier to implement, the missing variables that are needed to be routinely collected,
identifying the challenges and obstacles in the documentation, and reporting of COVID-19, and
opportunities to reinforce the system and enhance the data. The researcher divided the interview
questions and answers into themes and sub-themes.

The main topics discussed with decision-makers in the PMoH and their suggestions to improve
and develop the mechanism and technique used for documenting and reporting COVID-19 in the

electronic surveillance system are shown in Table 18.
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The change most key stakeholders agreed on was that the COVID-19 surveillance system has to

be integrated with other systems and applications which will reinforce and strengthen the COVID-

19 surveillance system and will make it easier to implement while still achieving its purpose.

The suggested systems that need to be integrated with COVID-19 surveillance system are:

a. The application used in the Ministry of Interior (PMol) which would help in bringing all
demographic data for patients based on their identification number without the need to enter

these data manually.

“All electronic systems must be integrated with Mol especially the COVID-19 surveillance system
because the results of the tests do not bear the error in data for individuals, and to save the time
needed to enter the data, specifically during the period when the pandemic spread widely in

Palestine”

b. Integrate it with the web application (https://result.moh.ps) that is used to enter COVID-19

test results to enable individuals, institutions, agencies in different countries and borders
between countries to access the result of an individual's examination.
“Instead of entering the demographic data and test result to COVID-19 surveillance system
and re-enter it to the web application "https://result.moh.ps/", it must find a way to integrate
the surveillance with web application to reduce the numbers of data entries, save time and
prevent data duplication”.

c. Integrate it with the Avicenna system, which is implemented in hospitals to enable doctors to
access the medical history of patients who were diagnosed with COVID-19, and their

condition necessitated admission to the hospital specifically to the intensive care units (ICU).



80

This will make it easier for doctors to plan appropriate treatment and make health decisions
for their patients especially in the case of the hospitals that have been designated to receive
COVID-19 patients and are working on the Avicenna system.

Integrate it with the vaccine web application "https://vaccine.moh.ps" which is used to enter
the details of vaccine given to people (type, dose number, date of giving the dose, batch
number) and the demographic data. The integration would reinforce the COVID-19
surveillance system to follow COVID-19 cases before and after the vaccine has been
administered.

Integrate it with the cause of death application to facilitate data transfer for those who died by
COVID-19 to the COD application which would strengthen the COVID-19 surveillance
system and allow users to extract death certificates without the need to re-enter the data shared
between the two applications again.

“The process of integration between the different systems and applications applied in PMoH
centers will support the work and allow medical staff to give better services to the patient due
to the availability of all the necessary data in one integrated application without the need to
take information from each application separately.

Therefore, it is necessary to integrate all applications, specifically with the COVID-19
surveillance system, so that we can track patients and know their medical history and the
vaccinations they received, and their impact on them so that we can combat the pandemic and

reduce its risks as much as possible on Palestinian society”
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On the other hand, some key stakeholders who participated in this study suggested removing
the stage of home quarantine from the case reporting form program in the COVID-19
surveillance system and replacing it with the total number of home quarantine patients. This
is because of the increased number of cases and the fact that the PMoH team cannot follow
the home quarantined patients due to the shortage of staff tasked with entering patients’ data
into the COVID-19 surveillance. This issue is compounded by the fact that staff rotate
continuously which was already presented in questionnaire result for the statement “the
COVID-19 surveillance system has sustainable trained staff, and they are rarely exchanged”
as presented in previous sections.

Also, others suggested creating a file for each family in the surveillance to identify contacts
and chances of infection which would help draw the epidemiological map.

Additionally, an update to the surveillance system to condense it into one stage instead of
multiple stages was suggested, but some stakeholders explained the reason behind designing
the surveillance based on stages to facilitate following and tracking the patients based on their

status (isolated, quarantined, positive and negative cases).

Below are policy recommendations from the perspective of key stakeholders at the PMoH:

1. Data analysis by public health experts and specialized statisticians will help PMoH decision-
makers to inform policies and take appropriate decisions in limiting the spread of the
pandemic.

“Data analysis will help us reach the appropriate treatment based on the existing data for the
infected cases within the electronic surveillance system, determining the efficacy of
vaccinations, determining the best among them, and conducting many studies and other

research that would protect citizens from the pandemic”.
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2. Need for external control.

"There must be an external body that monitors and evaluate the performance of the work of
the reporting and documenting COVID-19 through the electronic surveillance system,
ensuring that the surveillance system collects all needed data and making sure about the
surveillance system’s effectiveness and its achievement of all standards that are subject to the
WHO and CDC especially since COVID-19 is a new pandemic and there's no clear treatment
for it all over the world. Examples for these control bodies are lecturers from different
universities and international supporting institutions *.

3. Appointing volunteers and training them to enter data to reduce the workload on other
employees/staff due to the small number of employees in the ministry and the need to rotate
them on an ongoing basis.

4. Integrating the surveillance system with private sectors to update the data about patients
continually “because some coronavirus cases are admitted to private hospitals and then

continue their treatment in governmental hospitals”.
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5.7 Workflow on the COVID-19 Surveillance System

In this study, the researcher assessed the current workflow by analyzing COVID-19 surveillance
statistics and aggregated reports. This was done by examining the sequence of filling out the
various data elements in the COVID-19 surveillance programs from the different resources that
facilitate tracking patients as presented in chart below (Figure 16) and from some questions added
to the data entry workers and developers’ questionnaires.

From the perspective of developers, 100% agree that the surveillance system is extremely easy and
simple to use, and it has an uncomplicated and clear work flow. Moreover, 58.8% of data entry
workers agree that the surveillance system does not has any unnecessarily complicated parts and
65.8% agree that the surveillance system has an uncomplicated and clear work flow.

The researcher presents below in Figure 17, Figure 18, Table 19, Table 20, Table 21, Table 22,
Table 23, Table 24 and Table 25 some of aggregated reports for period 2020 until September 2021
extracted from the COVID-19 surveillance system and compares it with the actual results and
reports that were announced by the PMoH; this show that the surveillance system has a clear

workflow as shown in the reports.
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Table 19 Number of ICU cases / district

District Name

Number of ICU cases

Bethlehem 2210
Dair Albalah 0
Gaza 0
Hebron 6822
Jenin 1959
Jericho 333
Jerusalem 792
Khan Younes 0
Nablus 6800
North Gaza 0
Qalqilya 1176
Rafah 0
Ramallah 3895
Salfit 488
Tubas 879
Tulkarem 2144
Total 27498
Table 20 Total of new cases / district
2020 2021 (till 9.2021)
Distri Total Number of New Positive | Total Number of New Positive
istrict
Cases Cases
Bethlehem 9302 8649
Deir al Balah 0 0
Gaza(district) 40501 128554
Hebron (Al Khalil) 10202 9754
Jenin 8828 15695
Jericho & Al Aghwar 2725 2259
Jerusalem 23065 17896
Khan Yunis 0 0
Nablus 14819 28695
North Gaza 1 0
North Hebron 4158 2858
Qalqilia 3857 7045
Rafah 1 0
Ramallah & Al Bireh 13329 23367
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2020 2021 (till 9.2021)
Distri Total Number of New Positive | Total Number of New Positive
istrict
Cases Cases
Salfit 2767 6442
South Hebron 7130 6538
Tubas 2014 3894
Tulkarem 6368 15872
Yatta 1206 1191
Total 150273 278709
Table 21 Total number of tests / laboratory
Laboratory 2020 2021 (till 9.2021) Total
Sample Number (Caritas Baby Hospital) 73,872 68,602 142,474
Sample Number (CPHL) 203,853 248,699 452,552
Sample Number (Hebron Lab) 122,000 155,073 277,073
Sample Number (Jenin Lab) 70,500 101,995 172,495
Sample Number (Nablus Lab) 176,105 349,419 525,524
Sample Number (Jericho Lab) 23,331 26,874 50,205
Sample Number (AAUL Lab) 810 99,296 100,106
Sample Number (Gaza Lab) 217,338 540,181 757,519
Total 887,809 1,590,139 2,477,948
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Table 22 Total of death cases / district

District 2020 2021 (till 9.2021)

Total Number of Death Cases | Total Number of Death Cases
Bethlehem 101 137
Deir al Balah 0 0
Gaza(district) 370 1016
Hebron (Al Khalil) 196 296
Jenin 124 159
Jericho & Al Aghwar 19 29
Jerusalem 173 191
Khan Yunis 0 0
Nablus 157 347
North Gaza 1 0
North Hebron 43 0
Qalgilia 46 133
Rafah 0 0
Ramallah & Al Bireh 132 194
Salfit 22 78
South Hebron 36 1
Tubas 21 45
Tulkarm 84 197
Yatta 18 0
Total 1543 2823
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Figure 17 Distribution of cases in WB by age group

Table 23 Total of pregnant who has COVID-19/dlstrict

41 035
39 117 |

®Age 10 -19y @ Age 20 -29 y @ Age 30 -39 y
®Age 70 -79 y @ Age 80 <=y @ Not Specify Age

Age group

24 141

13 850
11 222
7 094
l =

West Bank

® Age 40 -49 y @ Age 50 -59 y

Age 68 -69 vy

District Pregnant Cases (Positive)

Yatta 57
Salfit 8
Jerusalem 6
Qalqilia 116
Ramallah & Al Bireh 37
Tulkarm 30
Jenin 226
North Hebron 112
Nablus 119
Tubas 14
South Hebron 187
Hebron (Al Khalil) 296
Bethlehem 128
Jericho & Al Aghwar 1
Total 1337
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Table 24 Total number of health staff quarantine/district

Health Staff Quarantine

District i
Male Female N/A
Yatta 30 33 -
Salfit 12 21 -
Jerusalem 35 37 -
Qalqilia 66 76 -
Ramallah & Al Bireh 278 320 1
Tulkarm 168 232 1
Jenin 223 196 1
North Hebron 120 122 -
Nablus 140 149 -
Tubas 44 38 -
South Hebron 67 63 -
Hebron (Al Khalil) 148 137 -
Bethlehem 132 99 1
Jericho & Al Aghwar 28 32

Total 1491 1555 4

Table 25 Child confirmed cases by gender/district

Child confirmed cases by gender (WB)
District

2020 2021 (till 9.2021)

Female (0-18y) | Male (0-18y) | Female (0-18 y) Male (0-18 y) Total

Bethlehem 1105 1651 959 1178 4893
Hebron (Al Khalil) 1114 1032 650 822 3618
Jenin 855 889 1804 1793 5341
Jericho & Al Aghwar 388 339 244 249 1220
Jerusalem 699 674 422 486 2281
Nablus 1291 1219 3153 3054 8717

North Hebron 610 544 261 273 1688
Qalqilia 632 508 1116 1025 3281
Ramallah & Al Bireh 1038 872 1841 1854 5605
Salfit 446 337 990 877 2650

South Hebron 1194 1067 807 886 3954
Tubas 265 187 431 438 1321
Tulkarm 259 232 2283 2069 4843

Yatta 230 217 102 119 668
Total 10126 9768 15063 15123 50080
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Figure 18 show the classification of COVID-19 cases / district on map (Palestine) from 2020 till

23.10.2021.

Figure 18 Confirmed cases / district
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5.8 Summary

This chapter presented the results of the quantitative data analysis to examine COVID-19
adherence to CDC guidelines from perspective of data entry workers, developers, and key
stakeholders. It also discusses the findings from the qualitative interviews with key stakeholder to
identify opportunities, challenges and obstacles in documentation and reporting COVID-19 cases
in order to enhance and reinforce the system. In addition, it presented findings from the assessment

of the surveillance work flow and from the assessment of the data completeness.

The coming final chapter of this study will contain the discussion and interpretation of the main

study findings. It will clarify the strengths, limitations, and recommendation of the study.
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Chapter 6: Discussion and Conclusion

6.1 Introduction

In this chapter, the findings of the study will be discussed in light of the hypotheses and compared
to previous assessments of communicable disease registries. In addition, | will discuss

recommendations, study strengths, limitations, challenges, and study conclusion.

6.2 Discussion
6.2.1 Assessment of the Overall Performance of the COVID-19 Surveillance

System

The reports and indicators extracted from the system indicate a high-quality system in terms of
how it reflects the actual numbers of infections of COVID-19, the number of tests done, and the
distribution of infected cases in governorates according to age groups and many other indicators
that will be clarified in the Appendix 29 and which serve to help stakeholders in making
appropriate decisions. This level of quality is likely due to the experience of the developers who

worked with the other surveillance systems such as communicable diseases system.

The performance of the COVID-19 electronic surveillance system can be enhanced and developed
by integrating it with all electronic systems related to the patient and his or her care as presented

in the previous chapter and promoting work towards a more integrated response.

Thus, generally we found that the surveillance system has clear workflow, and it is useful, simple,
flexible, representative, stable, timely and acceptable and yet needs to improve the completeness

of data in the system and the routine evaluation.
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6.3 Surveillance Components Assessed Based on CDC Guidelines

6.3.1 Usefulness

Based on study findings, as expected, the surveillance system is perceived as useful for setting

policies and strategies to the control spread of COVID-19 by different users/stakeholders.

The usefulness of our surveillance system was demonstrated to be similar to that of previous
assessment studies of the usefulness of other communicable diseases surveillances such as: the
malaria surveillance system that was conducted in Adaklu District, Volta Region, Ghana to inform
policy (Agbemafle et al., 2020), the surveillance system used for measles in Kaduna State, Nigeria
(Ameh et al., 2016) which helped inform public health actions such as a vaccination campaign
based on data extracted from measles surveillance system (Owusu & Dam-Park, 2021) and the
surveillance system used for yellow fever in Adaklu District, Volta Region, Ghana (Ceesay &

Kaburi, 2019) which proved to be beneficial and helped reduce the number of yellow fever cases.

However, regarding the ability to detect spikes, most of users agreed that the data in the
surveillance system is not useful for detecting spikes in the outbreak in a timely way to allow for
prevention and control measures. This can be explained by the fact that the surveillance was
developed at the beginning of the pandemic in Palestine and before the mutations and spikes that

occurred later.

Additionally, there have been no modifications to the system to be able to detect spikes in the
outbreak, as stated in the interviews with key stakeholders who pointed to the need for
modifications to the electronic surveillance system to allow users to enter the type of mutation and

the vaccination that the individual received.
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6.3.2 Flexibility

Based on study findings, as expected, the surveillance system is perceived as flexible from the

different users/stakeholders.

Most users agreed that our COVID-19 surveillance system can adapt to accommodate additional
information to case definition and the current reporting formats that are computerized through the

COVID-19 electronic surveillance system.

In addition, the system can be integrated with other electronic systems such as Mol system, the
Avicenna system which implemented in hospitals, the “https://result.moh.ps” website, the vaccine

portal, and the CoD application.

Our study results on flexibility of the system are in line with the results of previous assessment
studies of other communicable diseases such as: the measles surveillance system in Southeast
Ethiopia in Ginnir district, which confirmed that the measles system was flexible to accommodate
change in the existing procedure, case definition, data sources and reporting format (Kalil et al.,
2021), the viral hepatitis A surveillance system in Egypt that was found to be highly flexible
allowing for additional modifications to diseases and variables (Wessam Einahry, 2016), and the
plague surveillance system in the Pasuruan Regency is also flexible (Malikhatin & Hendrati,

2017).
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6.3.3 Representativeness

Based on study findings, as expected, from perspective of different users/stakeholders, the data in
the surveillance system is representative, accurately measuring the epidemiology of the pandemic

in Palestine.

Our findings on the representativeness for the surveillance system are in contrast to findings of
most previous assessment studies of other communicable diseases including: an assessment of the
measles surveillance systems that was conducted in Ginnir District, Bale Zone, Southeast Ethiopia
which found that the measles system was partially representative as although it covers all health
facilities in the Ginnir district due to its reporting format, it does not cover important variables like
sex and age (Kalil et al., 2021). Another assessment study of the surveillance system used for viral
hepatitis A in Egypt found that the system is partially representative as it needs to expand reports

in order to enhance representativeness of the general population (Wessam Einahry, 2016).

Additionally, a malaria surveillance system in Kano State was donor-driven and the data were not
representative of all health facilities although it could present the distribution of malaria cases in

terms of age, sex ,location, outcome of disease and date of diagnosis (Visa et al., 2020).

On the other hand, a measles surveillance system in Asutifi North District, Ahafo Region, Ghana
was found to be representative because it covered all health facilities in the district and “captured
information on socio-demographics, outcomes and geographical location from all reporting

facilities” (Owusu & Dam-Park, 2021).

In our study, results are mixed regarding whether the electronic surveillance system covers health
centers in the private and public sectors. While 4 out of 8 developers reported that the system

includes both the public and private sectors, and only 2 out of 10 stakeholders confirmed that and
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the rest requested to integrate the surveillance system with data from the private sectors as an

opportunity to reinforce the system and enhance the data to inform policy makers.

However, although the private sector works on different systems and they provide the PMoH with
total COVID-19 cases on a daily basis. All the above shows that the system is highly representative
and helps in estimating the burden of disease and the groups most vulnerable to infection and

death.
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6.3.4 Stability

Based on study findings, as expected, the surveillance system is perceived to be stable by the
different users/stakeholders. This can be explained by the fact that the developers used the same
platform that had previously been used to develop other communicable disease systems and had
already been implemented in different facilities thus solving problems such as power outages. This
IS in contrast to the result of previous evaluation studies on surveillance systems of other
communicable diseases. The review of the influenza sentinel surveillance system that was
implemented in the Democratic Republic of Congo found that the stability of the influenza sentinel
system was moderate due to "elevated frequencies of electricity cuts and generator failures, in
addition the influenza sentinel surveillance system is mainly funded by international agencies"

(Babakazo et al., 2019).

Furthermore, most developers, key stakeholders and data entry clerks confirmed that the
Palestinian surveillance system is able to operate at all times and automatically performs data
transfer, entry, and storage daily, and this allowing policy makers to extract reports and craft
policies that are commensurate with the situation of the pandemic in Palestine. This finding is in
contrast with the findings of the previous assessment study of malaria surveillance system in

Thailand where the researchers found a technical problem in synchronizing data (Ma et al., 2016).

Moreover, most of developers and stakeholders agreed that the surveillance system is able to
collect, manage, and provide data in a timely manner and is sustainable even without sponsors
support, which was not the case for the malaria surveillance system in Thailand which "is primarily

supported by the Global Fund and requires long-term ongoing funding” (Ma et al., 2016).
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However, from perspective of key stakeholders, developers and data entry clerks, financial support
would allow the system to be better and fully functional and which allow the PMoH to provide all
health facilities who use surveillance system with generators and the required staff to enter the
data into the surveillance system. This result is based in the analysis of the questionnaires, which
show that only a small percentage of participants agreed that generators were available in all

facilities and that that all facilities had a trained and sustainable staff that were rarely exchanged.

This point was confirmed by key stakeholders in the interviews when they requested volunteers to
be trained on data entry to reduce the workload on other staff as an example of an opportunity to
reinforce the system. The interviewees also mentioned that the rotation of employees was due to

lack of staff in medical centers.

In addition, our surveillance system has stable servers and databases despite regular electricity and
power interruption and that the PMoH does not yet have a planned resource for maintenance of
the system as the electronic malaria information system in Thailand that has a server that never
had a downtime due to the advanced technical strategies and careful maintenance which enforces

the stability of the system (Ma et al., 2016).

Another result suggesting stability, is that most of the developers confirmed that the internet is
always available without interruption in the main data center and the system is backed up
continuously. The DC includes servers for all applications implemented in PMoH facilities and so

it is equipped with all the prerequisites needed to keep servers safe and continually backed-up.

All of the above point to a stable surveillance system which makes users more satisfied and

confident in the safety of the data.
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6.3.5 Completeness

Based on study findings, as expected, the data in the COVID-19 surveillance system is perceived
to be incomplete from the perspective of different users/stakeholders. This is further supported by
the analysis where | examined the completeness of data by counting the missing data for the key
variables collected from each program at different time intervals. This analysis showed that the
data completeness is getting better with time but there is still missing data. The missing data can
be explained by the lack of daily monitoring of the data entered to the surveillance system, lack of

feedback from the high level of the PMoH, and staff turnover.

Our finding is in line with the evaluation results for other communicable disease surveillance
systems. In an assessment study of a measles surveillance system in Asutifi North District, Ahafo
Region, Ghana it was found that the surveillance system has "incomplete case-based investigation
forms and some columns wrongly filled" (Owusu & Dam-Park, 2021). Additionally the evaluation
of a measles surveillance system in Afar Region, Ethiopia showed incompleteness (Debela et al.,
2019) as did the findings on the completeness of data in a tuberculosis register surveillance system
in Eden District, Western Cape, South Africa (Mlotshwa et al., 2017). Correspondingly, in Tunisia,
the influenza-like illness surveillance system has “gaps in completeness of data affected the ability

to objectively assess quality of data” (Yazidi et al., 2019).
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Data completeness remains a major challenge for many electronic systems including the electronic
surveillance system for COVID-19 in Palestine. However, the increasing percentages of data
completeness over time for key variables in our surveillance system are encouraging. This shows
the high quality of the surveillance system, as most data entry clerks and developers in our study
agreed that the completeness of reporting from COVID-19 surveillance forms was high and after
reviewing the reports, we found that the surveillance system gives all needed reports and indicators

and thus can guide policies and procedures regarding the situation of the pandemic in Palestine.

On the other hand, key stakeholders identified some challenges in the documentation and reporting
of COVID-19 related to the completeness of data such as missing information received from
doctors in medical centers and demographic data not entered directly into the surveillance system
in COVID-19 examination centers, which specifically affects the completeness of the data because
the data from examination centers is sent on paper and re-entered to the electronic surveillance

system in medical centers.
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6.3.6 Timeliness

Based on study findings, as expected, most users/stakeholders confirmed that the data was entered

in real time in to the COVID-19 surveillance system.

Timeliness is also measured by the speed between steps in the surveillance process (Fahey, 2015)
and the time needed to transmit the data from one program to another within the electronic
surveillance system which we found to be at an adequate speed as the data is transferred directly
from one program to another and simultaneously transmitted from all programs to stakeholders
and decision-makers. This in turn ensures the high quality of data and reports that are extracted
and makes it easier to take the necessary actions and make decisions based on the indicators

extracted from the surveillance system.

In addition, most users agreed that daily reports are sent in a timely manner and all developers
confirmed that the COVID-19 surveillance system was created at the appropriate time and did not
take an extensive time to create and develop it which allowed the Preventive Medicine Department
in the PMoH to collect all needed and vital data and help control spread of the pandemic by

developing timely interventions.

The feature of seamless and quick maneuvering within the system is due to the periodic meetings
held by the developers of the system with the responsible departments in the PMoH during the

system development to identify the most important requirements needed to control the pandemic.

This is in line with the evaluation of a yellow fever surveillance system conducted in Adaklu
District, Volta Region, Ghana which stated that timely feedback needs to be improved but there
has been an increase in the timing of weekly reports over time (Ceesay & Kaburi, 2019). Also, the

timeliness was found to be less than ideal in a measles surveillance systems in the study conducted



102

in Ginnir District, Bale Zone, Southeast Ethiopia (Kalil et al., 2021). The results of an evaluation
of the plague surveillance system in the Pasuruan Regency showed that the timeliness of the

surveillance system was low (Malikhatin & Hendrati, 2017).

However, in a study conducted in the Democratic Republic of Congo evaluating the influenza
sentinel surveillance system showed that the system provided “reliable and timely data about
influenza" and the overall timeliness of the system was considered satisfactory being classified as

moderate to good (Babakazo et al., 2019).
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6.3.7 Simplicity
Based on study findings, as expected, the surveillance system is perceived as being simple from

the perspective of different users/stakeholders.

Most users agreed that the process of entering data into the surveillance system and reporting form
is clear. This is largely the case because the developers coordinated with responsible departments
and key actors to computerize the WHO forms (Appendix 6, Appendix 7, Appendix 8, Appendix
9, Appendix 10, and Appendix 11) in addition to forms approved by the PMoH (Appendix 12,
Appendix 13, Appendix 14, Appendix 15, and Appendix 16) for the purposes of monitoring
communicable diseases in Palestine. Additionally, it is easy to implement and use the surveillance
system as whole system for different users engaged in entering data, extracting reports or any other

procedure which can be done through the system due to the user-friendly platform.

This is in line with an evaluation done for a malaria surveillance system in Yemen, which features
suitable simplicity while the other program used for malaria in Yemen has poor simplicity (Anam

etal., 2019).

In addition, most of data entry workers and developers emphasized that the surveillance system
has a simple workflow without any complicated parts but with multiple steps which could be
revised and reduced to enhance the system stability. As the evaluation of the rabies surveillance
system conducted in Sunyani West District — Ghana showed, the system was also simple which
affected its stability (Guri, 2020). Furthermore, the evaluation done in Egypt for the viral hepatitis
A electronic surveillance system showed that it is simple regarding structure and dataflow

(Wessam Einahry, 2016). Finally, the results of the evaluation of the plague surveillance system
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in the Pasuruan Regency showed that the surveillance system was simple but with low

acceptability (Malikhatin & Hendrati, 2017).

Most key stakeholders confirmed that they took a training on how to extract reports from the
COVID-19 surveillance despite some of them saying in the interview that the electronic training
was not enough, and they need to take another training face to face. Because of the emergency that
the country faced because of the pandemic, the training was carried out using electronic technology

and videos sent to users, a fact which was confirmed by the data entry clerks.

Likewise, most of the data entry clerks confirmed that they took a training on how to enter data
into the COVID-19 surveillance system. Thus, the simplicity of the COVID-19 surveillance
system has contributed to its stability which explains why the system is also stable as explained

earlier (Babakazo et al., 2019).

Because COVID-19 is new and based on the clinical history of patients, it was necessary for timely
notification of positive cases especially for those who have chronic disease and to follow up over
the phone with them to take the necessary isolation measures and seek any needed treatment. This
cannot be done without daily documentation and reporting of the result of laboratory tests into the

surveillance system which was emphasized by most key stakeholders.

The majority of developers and stakeholders also confirmed that the system provides standard case
definitions for COVID-19, which makes it easier for surveillance system users to enter data and

handle cases easily.

Most of the data entry workers emphasized the importance of the availability of the internet and
the necessary devices to work on the surveillance system for the purposes of data entry. They also

emphasized the availability of phones in their work centers, which makes it easier for them to
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follow up with the infected cases, as follow-up is necessary in order to update the data on the cases

and facilitate feedback from central (PHC) and governorate levels.

All the developers confirmed that all of the databases within the system are complementary to each
other and that the internet was always available in offices in addition to the availability of all the
necessary capabilities to establish and develop the system. This made it easy to develop the system
according to the requirements of the PMoH and the WHO and train users remotely because they
used the same infrastructure previously used when developing the communicable disease
surveillance system. Taken together this shows how simple is the COVID-19 surveillance system

from the perspective of different users.
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6.3.8 Acceptability

Based on study findings, as expected, using the surveillance system was found to be acceptable by
various users/stakeholders because it is simple, clear, flexible, stable, useful, and able to produce

the necessary reports and indicators that help in setting policies and decision making.

This is in line with a study conducted in Asutifi North District, Ahafo Region, Ghana to evaluate
a measles surveillance system and its acceptability which found that the “majority of the
respondents felt the system was acceptable and they were willing to continue participating in the

system” (Owusu & Dam-Park, 2021).

Also, a study conducted in Guinea Bissau to evaluate the cholera surveillance system showed that
the users generally accepted and were satisfied with the surveillance system and agreed that it is a

useful tool (Elisabeth et al., 2009).
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6.4 Workflow of the COVID-19 Surveillance System

Based on the study findings and examining the sequence of filling out the various data elements
in the COVID-19 surveillance programs and moving between fields and programs within the
electronic surveillance system, as well as the analysis of questionnaires, we found that the
workflow in the surveillance is easy, clear and allows tracking the patient without any undue effort

or time taken.

This workflow has been modified more than once between the beginning of the pandemic up until
the current work flow was approved. This was documented through the electronic surveillance
system and was based features agreed upon between all users, whether data entry clerks, laboratory
technicians, doctors, preventive medicine staff and other responsible persons in the PMoH, which

explains why the current workflow is easy and clear for all users.
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6.5 Study Limitations

1. Due to the COVID-19 pandemic, all data entry clerks were busy working on the system
had limited time for participation. Stakeholders were also busy and thus were not able to
conduct face to face interviews, due to their tight schedules and because they were
routinely busy in the meetings of the epidemiological committee to assess the general
situation of the pandemic in Palestine and develop the necessary policies to limit its spread.

2. The online survey took 3 months for all target groups to complete instead of planed 1
month as they were overwound with work.

3. No other research was found about assessing the documentation and reporting
COVID-19.

4. The small number of stakeholders who participated in this research.

5. It was challenging to select data entry clerks for the study from the list extracted from the
surveillance system as not all of those registered work in data entry and some of them

stopped working as their contracts ended / rotation.
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6.6 Strengths of the Study

Despite the study limitations, it has several strengths:

1.

This is the first study to evaluate and assess all programs of the COVID-19 surveillance
system in the world and especially in Palestine.

Used mixed approach to collect data, both quantitative and qualitative methods.

The study covers all districts in the WB.

The study assessed the COVID-19 surveillance system based on CDC guidelines.

This research can help the PMoH to enhance and reinforce the COVID-19 surveillance
system.

This research may encourage other countries to use the same system to collect data about
COVID-19 cases.

This study provides the perceptions and views of the COVID-19 surveillance system
users, which is important as they have a vital role in delivering high quality health services.
Practical recommendations were suggested by key stakeholders.

This research represents different levels of users of the COVID-19 surveillance system,

including data entry workers, developers and stakeholders.
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6.7 Conclusion

This study was conducted in the West Bank to evaluate the COVID-19 surveillance system based
on CDC guidelines using qualitative and quantitative methods. Overall, based on the study
participants’ perception, the COVID-19 surveillance system achieves its objective as an effective
platform that meets the disease surveillance recommendations of the CDC guidelines including
usefulness, flexibility, representativeness, stability, completeness, timeliness, simplicity, and
acceptability. The surveillance system has also improved the performance and quality of the
COVID-19 pandemic control program because the electronic surveillance system has enabled
decision makers to manage cases where they have faster access to individual and aggregated data
for a rapid response to the outbreak of the pandemic. However, the surveillance system needs to
be monitored and the completeness of the data should be enhanced which will improve the data

quality and lead decision makers to respond in a timelier manner to the situation.
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6.8 Study Recommendations

Based on study findings and from perspective of key stakeholders, data entry clerks and

developers, these are the recommendation that may enhance and improve the surveillance system:

1.

Integrate all medical programs and application implemented in health centers related to the
PMoH with each other and especially with the COVID-19 surveillance system. This will
improve the medical services given to patients, make obtaining good indicators to improve
health policies easier and reduce the effort and time required to enter demographic data or
other medical data as this data is already in other applications especially Avicenna which
is applied in all government hospitals which some of these hospitals allocated to treat
Coronavirus patients.

Integrate the electronic surveillance system with the Ministry of Interior, which will
provide all demographic data without having to re-enter it again.

Develop the COVID-19 surveillance system to be sensitive to the emergence of new spikes.
Apply the same system in the Gaza Strip and re-evaluating it.

Make data available to public health experts and specialized statisticians to analyse the
data.

Apply the same system in the private sector with the aim of obtaining a unified and
comprehensive system that serves COVID-19 patients in all health facilities in Palestine.
Remove the home quarantine program from the surveillance system and replace it with a
total number of home quarantine patients, as they are not monitored on a daily basis, and
this affects the completeness of the data for this program, which in turn will positively

affect and reinforce the system.



112

8. Enter the total number of tests for negative cases instead of entering all clinical and
demographic data because these cases are not followed
9. Develop a mobile application to facilitate entering data in hospitals and different medical
centers.
10. Re-training COVID-19 surveillance system users face to face.
11. Need for an expert to monitor the overall performance of the COVID-19 surveillance
system.
12. Need to monitor and enhance the data completeness in the COVID-19 surveillance.
6.9 Future Research
Based on study findings, future study should investigate reasons behind dissatisfaction with
certain attributes of the surveillance system through a qualitative study among all users,

stakeholders and data entry clerks.



113

Bibliography

Abu Sitta, S. (2020). History of Epidemics in Palestine. 59-67.

Agbemafle, E., Kubio, C., Ameme, D. K., Kenu, E., Sackey, S., & Afari, E. (2020). Evaluation
of malaria surveillance system, Adaklu District, Volta Region, Ghana, 2019. International
Journal of Infectious Diseases, 101(July 2019), 412.
https://doi.org/10.1016/j.ijid.2020.09.1080

Alexander, M. (2008). Survey, Surveillance, Monitoring and Recording. Management Planning
for Nature Conservation, 49-62. https://doi.org/10.1007/978-1-4020-6581-1 5

Ameh, C. A,, Sufiyan, M. B., Jacob, M., Waziri, E. N., & Olayinka, A. T. (2016). Evaluation of
the Measles Surveillance System in Kaduna State, Nigeria (2010-2012). Online Journal of
Public Health Informatics, 8(3), 1-11. https://doi.org/10.5210/0jphi.v8i3.7089

Anam, L. S., Badi, M. M., Assada, M. A., & Al Serouri, A. A. (2019). Evaluation of Two
Malaria Surveillance Systems in Yemen Using Updated CDC Guidelines: Lessons Learned
and Future Perspectives. Inquiry (United States), 56.
https://doi.org/10.1177/0046958019880736

Awad, R, A Al Rahman Omer, N. A. S. (2001). A critical review of the infectious diseases
surveillance system in the Gaza Strip (p. 6).

Babakazo, P., Kabamba-Tshilobo, J., Wemakoy, E. O., Lubula, L., Manya, L. K., llunga, B. K.,
Disasuani, W., Nkwembe, E., Kavunga-Membo, H., Changachanga, J. C., Muhemedi, S.,
Tamfum, J. J. M., & Tempia, S. (2019). Evaluation of the influenza sentinel surveillance
system in the Democratic Republic of Congo, 2012-2015. BMC Public Health, 19(1).
https://doi.org/10.1186/s12889-019-8008-2

Bakarman, M. A., & Al-Raddadi, R. M. (2000). Assessment of reporting and recording system of



114

communicable diseases in Jeddah Region. Saudi Medical Journal, 21(8), 751-754.

Banner, P. P. (2000). An integrated approach to communicable disease surveillance. Relevé
Epidémiologique Hebdomadaire / Section d’hygiéne Du Secrétariat de La Société Des
Nations = Weekly Epidemiological Record / Health Section of the Secretariat of the League
of Nations, 75(1), 1-7.

CDC. (1988). Guidelines for Evaluating Communicable Disease Surveillance Systems.
https://www.cdc.gov/mmwr/preview/mmwrhtml/00001769.htm

Ceesay, B., & Kaburi, B. B. (2019). Evaluation of yellow fever surveillance system, Adaklu
District, Volta Region, Ghana, 2019. International Journal of Infectious Diseases, 101, 380.
https://doi.org/10.1016/j.ijid.2020.09.998

Clark, S. J., & Turner, A. N. (2021). Monitoring epidemics: Lessons from measuring population
prevalence of the coronavirus. Proceedings of the National Academy of Sciences of the
United States of America, 118(9), 1-3. https://doi.org/10.1073/pnas.2026412118

COVID-19 pandemic in the State of Palestine - Wikipedia. (n.d.). Retrieved May 8, 2021, from
https://en.wikipedia.org/wiki/COVID-19 pandemic_in_the_State of Palestine

David, P., & Haberlen, S. (2005). 10 Best resources for... measuring population health. Health
Policy and Planning, 20(4), 260-263. https://doi.org/10.1093/heapol/czi030

Debela, M. B., B.Kahsay, A., Mokonnon, T. M., & Shifaw, Z. G. (2019). Evaluation of Measles
Surveillance Systems in Afar Region, Ethiopia: A Descriptive Evaluative Study, 2017.
International Journal of Biotech Trends and Technology, 9(1), 4-12.
https://doi.org/10.14445/22490183/ijbtt-v9i1p602

Definitions for Consideration | State TB Prevention & Control Laws | TB Laws & Policies |

Resources & Tools | TB | CDC. (n.d.). Retrieved May 21, 2021, from



115

https://www.cdc.gov/th/programs/laws/menu/definitions.htm

Department of Health | Communicable Disease Service | Communicable Disease Reporting and
Surveillance System. (n.d.). Retrieved September 24, 2021, from
https://www.nj.gov/health/cd/reporting/cdrss/

Department of health and senior services. (n.d.). Communicable Disease Surveillance | Health &
Senior Services. Retrieved June 5, 2021, from
https://health.mo.gov/living/healthcondiseases/communicable/communicabledisease/

dos Santos, W. G. (2020). Natural history of COVID-19 and current knowledge on treatment
therapeutic options. Biomedicine and Pharmacotherapy, 129(June), 110493.
https://doi.org/10.1016/j.biopha.2020.110493

Douglas N. Klaucke, M.D., S. C. G. (1988). Guidelines for evaluating surveillance systems.
MMWR Supplements. http://www.ncbi.nlm.nih.gov/pubmed/3131659

Dureab, F., Ahmed, K., Beiersmann, C., Standley, C. J., Alwaleedi, A., & Jahn, A. (2020).
Assessment of electronic disease early warning system for improved disease surveillance
and outbreak response in Yemen. BMC Public Health, 20(1), 1-11.
https://doi.org/10.1186/512889-020-09460-4

Edemekong, P. F., & Huang, B. (2019). Epidemiology Of Prevention Of Communicable
Diseases. In StatPearls. StatPearls Publishing.
http://www.ncbi.nlm.nih.gov/pubmed/29262070

Elisabeth, S., Paloma, C., & Francisco, L. (2009). Evaluation of the cholera surveillance system
in Guinea Bissau. 33(December).

EU level surveillance of COVID-19. (n.d.). Retrieved September 30, 2021, from

https://www.ecdc.europa.eu/en/covid-19/surveillance



116

Fahey, R. L. (2015). Evaluation of the System Attributes of Timeliness and Completeness of the
West Virginia Electronic Disease Surveillance System -- NationalEDSS Based System.
ProQuest Dissertations and Theses, 147.
http://sfx.scholarsportal.info/guelph/docview/1708664645?accountid=11233%5Cnhttp://sfx
.scholarsportal.info/guelph?url_ver=239.88-

2004 &rft_val_fmt=info:ofi/fmt:kev:mtx:dissertation&genre=dissertations+%?26+theses&sid
=ProQ:ProQuest+Dissertations+%26+Theses+A

Gorbalenya, A. E., Baker, S. C., Baric, R. S., de Groot, R. J., Drosten, C., Gulyaeva, A. A.,
Haagmans, B. L., Lauber, C., Leontovich, A. M., Neuman, B. W., Penzar, D., Perlman, S.,
Poon, L. L. M., Samborskiy, D. V., Sidorov, I. A., Sola, I., & Ziebuhr, J. (2020). The
species Severe acute respiratory syndrome-related coronavirus: classifying 2019-nCoV and
naming it SARS-CoV-2. Nature Microbiology, 5(4), 536-544.
https://doi.org/10.1038/s41564-020-0695-z

Guri, B. Z. (2020). A step towards the elimination of rabies: An evaluation of rabies surveillance
system, Sunyani West District — Ghana, 2019 - International Journal of Infectious Diseases.
https://www.ijidonline.com/article/S1201-9712(20)31708-2/fulltext

Janati, A., Hosseiny, M., Gouya, M. M., Moradi, G., & Ghaderi, E. (2015). Communicable
disease reporting systems in the world: A systematic review article. Iranian Journal of
Public Health, 44(11), 1453-1465.

Ji, Y., Shao, J., Tao, B., Song, H., Li, Z., & Wang, J. (2021). Are we ready to deal with a global
COVID-19 pandemic? Rethinking countries’ capacity based on the Global Health Security
Index. International Journal of Infectious Diseases : IJID : Official Publication of the

International Society for Infectious Diseases, 106, 289-294.



117

https://doi.org/10.1016/j.ijid.2021.03.089

Jordan Ministry of Health. (n.d.). Communicable Disease Surveillance in Jordan. Retrieved
September 25, 2021, from
https://moh.gov.jo/EchoBusV3.0/SystemAssets/communicable/~=_1l Jds.pdf%0AAccessed:
2021-09-29

Kalil, F. S., Bedaso, M. H., Abdulle, M. S., & Mohammed, N. U. (2021). Evaluation of measles
surveillance systems in Ginnir district, Bale zone, southeast Ethiopia: A concurrent
embedded mixed quantitative/ qualitative study. Risk Management and Healthcare Policy,
14, 997-1008. https://doi.org/10.2147/RMHP.S295889

Kumar, V. (2005). Vinodh Kumar , O . R and J . P . Yadav Division of Epidemiology ICAR-
Indian Veterinary Research Institute.

Liu, Y. C., Kuo, R. L., & Shih, S. R. (2020). COVID-19: The first documented coronavirus
pandemic in history. Biomedical Journal, 43(4), 328-333.
https://doi.org/10.1016/j.bj.2020.04.007

Ma, S., Lawpoolsri, S., Soonthornworasiri, N., Khamsiriwatchara, A., Jandee, K.,
Taweeseneepitch, K., Pawarana, R., Jaiklaew, S., Kijsanayotin, B., & Kaewkungwal, J.
(2016). Effectiveness of implementation of electronic malaria information system as the
national malaria surveillance system in Thailand. JMIR Public Health and Surveillance,
2(1). https://doi.org/10.2196/publichealth.5347

Malikhatin, S., & Hendrati, L. Y. (2017). Quality of Plague Surveillance System in Pasuruan
Regency Year 2014 Based on Surveillance Attributes. Jurnal Berkala Epidemiologi, 5(1),
60. https://doi.org/10.20473/jbe.v5i12017.60-74

Mata, E. (2011). PhD Research in Public Health in XXIV cycle EVALUATION OF



118

SURVEILLANCE SYSTEM OF INFECTION DISEASES AND VACCINATION COVERAGE
IN ALBANIA.

Mayad, M., Alyusfi, R., Assabri, A., & Khader, Y. (2019). An Electronic Disease Early Warning
System in Sana’a Governorate, Yemen: Evaluation Study. JMIR Public Health and
Surveillance, 5(4), e14295. https://doi.org/10.2196/14295

McKerr, C., Lo, Y. C., Edeghere, O., & Bracebridge, S. (2015). Evaluation of the National
Notifiable Diseases Surveillance System for Dengue Fever in Taiwan, 2010-2012. PLoS
Neglected Tropical Diseases, 9(3), 2010-2012.
https://doi.org/10.1371/journal.pntd.0003639

Mlotshwa, M., Smit, S., Williams, S., Reddy, C., & Medina-Marino, A. (2017). Evaluating the
electronic tuberculosis register surveillance system in Eden District, Western Cape, South
Africa, 2015. Global Health Action, 10(1). https://doi.org/10.1080/16549716.2017.1360560

MOH News - Dr. Al-Rabeeah Launches HESN System. (n.d.). Retrieved September 24, 2021,
from https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2012-10-24-
011.aspx

Moore, B. A., & Barnett, J. E. (2015). Oxford Clinical Psychology Military Psychologists > Desk
Reference. Case Studies in Clinical Psychological Science: Bridging the Gap from Science
to Practice, August, 1-7. https://doi.org/10.1093/med

Moradi, G., Asadi, H., Gouya, M. M., Nabavi, M., Norouzinejad, A., Karimi, M., & Mohamadi-
Bolbanabad, A. (2019). The communicable diseases surveillance system in iran: Challenges
and opportunities. Archives of Iranian Medicine, 22(7), 361-368.

Mwabukusi, M., Karimuribo, E. D., Rweyemamu, M. M., & Beda, E. (2014). Mobile

technologies for disease surveillance in humans and animals. Onderstepoort Journal of



119

Veterinary Research, 81(2). https://doi.org/10.4102/0jvr.v81i2.737

Nogoudalla, M., & Mahgoub, A. S. (2012). Assessment of communicable disease surveillance
system in Gazera State, Sudan, 2009. International Journal of Infectious Diseases, 16, e141.
https://doi.org/10.1016/J.1J1D.2012.05.320

Owusu, S. S., & Dam-Park, L. S. (2021). Evaluation of Measles Surveillance System amidst
Covid — 19 pandemic in Asutifi North District, Ahafo Region, Ghana. MedRxiv,
2021.03.10.21253259.
http://medrxiv.org/content/early/2021/03/12/2021.03.10.21253259.abstract

Palestinian Ministry of Health. (2020). Annual Health Report. In Book.

Pallant, J. (2015). ._SPSS_Survival_Manual.pdf.

PNIPH. (2019). Communicable Diseases Surveillance System. Communicable Diseases
Intelligence Quarterly Report. https://pniph.org/index.php/en/component/content/article/93-
health-systems/225-cdss?Itemid=563

Prevention, C. for D. C. and. (2020). Guidance on Integration of COVID-19 in Existing Acute
Febrile Iliness (AFI) Surveillance Systems. June, 1-7.
https://www.cdc.gov/coronavirus/2019-ncov/global-covid-19/surveillance-guidance-
integration.html

Safaie, A., Mousavi, S. M., LaPorte, R. E., Goya, M. M., & Zahraie, M. (2006). Introducing a
model for communicable diseases surveillance: Cell phone surveillance (CPS). European
Journal of Epidemiology, 21(8), 627—632. https://doi.org/10.1007/s10654-006-9033-x

SAHAL, N. H. (2011). Assessment of Communicable Diseases Surveillance System in Khartoum
State, Sudan.

SAKAY, Y. N. (2020). 10 deadliest infectious disease outbreaks in history that predate COVID-



120

19 | Daily Sabah. https://www.dailysabah.com/life/health/10-deadliest-infectious-disease-
outbreaks-in-history-that-predate-covid-19

Syed, M. A., Mujalli, H. Al, Kiely, C., A/Qotba, H. A., Elawad, K., Ali, D., Idries, A. M., &
Vilakazi, B. (2020). Electronic notifiable disease reporting system from primary care health
centres in Qatar: a comparison of paper-based versus electronic reporting. BMJ Innovations,
6(1), 32-38. https://doi.org/10.1136/BMJINNOV-2018-000329

Varela, K., Scott, B., Prather, J., Blau, E., Rock, P., Vaughan, A., Halldin, C., Griffing, S.,
Pfeiffer, H., Hines, J., Dirlikov, E., & Thoroughman, D. (2020). Primary Indicators to
Systematically Monitor COVID-19 Mitigation and Response - Kentucky, May 19-July 15,
2020. MMWR. Morbidity and Mortality Weekly Report, 69(34), 1173-1176.
https://doi.org/10.15585/mmwr.mm6934e3

Visa, T. I, Ajumobi, O., Bamgboye, E., Ajayi, I. O., & Nguku, P. (2020). Evaluation of malaria
surveillance system in Kano State, Nigeria, 2013-2016. Infectious Diseases of Poverty, 9(1),
1-9. https://doi.org/10.1186/s40249-020-0629-2

Wan, K. S., Tok, P. S. K., Ratham, K. K. Y., Aziz, N., Isahak, M., Zaki, R. A., Farid, N. D. N.,
Hairi, N. N., Rampal, S., Ng, C. W., Samsudin, M. F., Venugopal, V., Asyraf, M.,
Damanhuri, N. H., Doraimuthu, S., Arumugam, C. T., Marthammuthu, T., Nawawi, F. A.,
Baharudin, F., ... Said, M. A. (n.d.). UMMC Portal (Portal Staf MyUMMC) COVID-19
Healthcare Worker Risk.

Wan, K. S., Tok, P. S. K., Ratnam, K. K. Y., Aziz, N., Isahak, M., Zaki, R. A., Farid, N. D. N.,
Hairi, N. N., Rampal, S., Ng, C. W., Samsudin, M. F., Venugopal, V., Asyraf, M.,
Damanhuri, N. H., Doraimuthu, S., Arumugam, C. T., Marthammuthu, T., Nawawi, F. A.,

Baharudin, F., ... Said, M. A. (2021). Implementation of a COVID-19 surveillance



121

programme for healthcare workers in a teaching hospital in an upper-middle-income
country. PLoS ONE, 16(4 April), 1-15. https://doi.org/10.1371/journal.pone.0249394

Werthmann, P. G., Riley, D., & Kienle, G. S. (2020). CARE for COVID-19: A Checklist for
Documentation of Coronavirus Disease 2019 Case Reports and Case Series. The
Permanente Journal, 18(8), 2057—2058. https://doi.org/10.1111/jth.14853

Wessam Einahry. (2016). Evaluation of National Electronic Disease Surveillance System
Regarding Viral Hepatitis A - Egypt, 2012-2016 | TEPHINET.
https://www.tephinet.org/learning/fead/evaluation-of-national-electronic-disease-
surveillance-system-regarding-viral

WHO-HealthSystems. (2005). Monitoring , surveillance , and investigation of health threats.
141-150. http://www.who.int/healthsystems/topics/health-law/chapter9.pdf

WHO. (2018). Communicable disease surveillance and response systems Guide to monitoring
and evaluating. In The American journal of psychiatry (Vol. 175, Issue 8).
https://doi.org/10.1176/appi.ajp.2017.1750804

WHO. (2020). Coronavirus (COVID-19) events as they happen.

WHO EMRO | Infectious diseases | Health topics. (n.d.). Retrieved May 21, 2021, from
http://www.emro.who.int/health-topics/infectious-diseases/index.html

World Health Organization. (2020). COVID-19 Strategic Preparedness and Response (SPRP)
Monitoring and Evaluation Framework. Evaluation, July, 1-11.

Yang, C., Yang, J., Luo, X., & Gong, P. (2009). Use of mobile phones in an emergency reporting
system for infectious disease surveillance after the Sichuan earthquake in China. Bulletin of
the World Health Organization, 87(8), 619-623. https://doi.org/10.2471/BLT.08.060905

Yazidi, R., Aissi, W., Bouguerra, H., Nouira, M., Kharroubi, G., Maazaoui, L., Zorraga, M.,



122

Abdeddaiem, N., Chlif, S., EI Moussi, A., Ben Hadj Kacem, M. A., Snoussi, M. A.,

Ghawar, W., Koubaa, M., Polansky, L., McCarron, M., Boussarsar, M., Menif, K., Amine,
S., ... Ben Salah, A. (2019). Evaluation of the influenza-like illness surveillance system in
Tunisia, 2012-2015. BMC Public Health, 19(1), 1-9. https://doi.org/10.1186/s12889-019-

7035-3



Appendices

123

Appendix1 Approval from Minister of the PMoH

Engineering & Computer Unit

STATE OF PALESTINE o 0 PRV SR X
b Al
Ministry of Health R
I

i

Ggulal) g Auigllbasg

Date: .. 22. 92220 ... :x Ref :E&CU /B0 )
) \ghaia Aauall 5 3 (Hlaa
da giaall ALY Al (0,

ety g dgh dgas

A G5 g Oanald b (COVID-19) LigysS (g by o) C (356 ol : f guda gal
(AN gl Jala) Aaglial)

il 5 gl Adaila G gl gl Bas g (e e ool VT Adla sall Ol pSlaa ple (o2

Gumejuﬁdw,?,zsq;‘a&;.ax@u,xm&msswx_@fm@ﬂ@u\@gu

g M ) Anliall 5 AT (5.5 5 5 bl 8 U558 Oyl BT SV G 58
(N

e sl Cangll Guiai) A8 (5 3 e lasind a5 e A8 gall (Sllna (e (o2 4o
eapall e A jaal bl et ALYl ¢ 5y Sl AUl piualal Al yy daladl Al
5 oyl Ay s gAgaa gead Jain e ) uas 33Y) g COVID-19 ps sty paldll (5 S0
5 b gl gume S Ll Lo« ps) 5 6l o5 e Apaaiods iy 6 G 050
eyl 134y ghad

6‘(\)35\1\&4
<
w8

02 —2974875 e_mail: ecu@moh.ps : usSuli /&l ol



124

Appendix2 Letter from General Directorate of PHC to the target groups to fill out the questionnaire
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Appendix3 Checklist for case documentation of COVID-19 patients created by Paul Georg Werthmann (1)
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Arterisl ppertemalon

Cardovacular disaas

Chronk ung dsns

Chronic e dhmms

Chreric ddray dmms

Dlabstan mslfn

Cancer
Immunscompromhing hssiss or Teabmant

[ims By,

00002000

Smoking [specify pack years or frequency)
Rersular medication, mpsasiy

ALE Inhititon

Caldum sntsganith

thEm

thmezbi

Kor-atsrcidial anE-rfiamratory g (S8 D)
CaldraurindmTor IntisRon

AnbTRE-aipha Inbibitoe

iter ImmunoILEpreasnt

Chamciharspy

antizaguintt

Known contact with an infected person?
Presumed date of infection
Dnzet of symptoms

Location of spedmen oollection (e.g., throat swab)
Test date

Test result

0000000000

Name all known symptoms indicate their severity (e.g.
mild, moderate, severe] and describe their course.

Fever [grade, durstion, course)
Defiriows, confused, disorientated
Fatigue  Exhaustion [how much limited by this?)
Cough

Hoarse woice

Sore throat

Sputm

Shortness of breath

Headache

Aching limbs

Chills

Loss of smell / taste

= Ethnicity

= [iphiiity [restricted ?
Bedrddan?)

= Living envircnmsnt (.4,
senior citizens” resicanos,
facility for the dizsabled)

L]

Travel history
Exposure ond auposune
risks
Typa of testo
L- or S-strmin
Highaest wiral load
lowaost PCR opdes
Antibody titer
®  Ovher Tasts: influenae
A/B

=  Mausesfvomiting
# Mazsal congestion
= Diarrhea

» Abdominal pain
s Chest pain

=  Skin symphoms
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Appendix4 Checklist for case documentation of COVID-19 patients created by Paul Georg Werthmann (2)

Lals
Desaribe pathdogical findings

Thesra peutic measunes for COVID1D

Wital signs
Describe pathological

findings in detaill and

Inaging/
diagnostics
fifappicabls )

in detail

during the course

CARE for COVID19 — Werthmann, Riley, Kienle 2020

Indicztion of the stage of disezse at first presentation

|see figure below]
® Respiratory rate = AR/
= ) saturation = Pulsg
* pol;
- pufﬂ:
= Thoreoc x-roy, T,
ulirasouwnd
= Echomrdiogrophy
s Fuidance of vasoular
ewants, thrombosis or
embalizm
= CRP = -5
= GOT/AST = PCT
= GPT/ALT = Farritin
= GGET = (-7
= [Bilirubin »
= Creatine = D-dimars
®  Leukooytes = piasma fibrinmgan
» Lymphocytes = Troponin
s Platelets = Lipose
s Prathrombin time [PT) = Biood type
= Partial thromboplastin time (FTT)
Appliction YesMNo, specify preparation if yes =  Applicotion witf
s Antivirals duration [doys, precise
= Antibiotics referance to disecse
= Anticoagulants findings) dosage [soc
® Steroids abowe] applicotion
s |Immunogiobuline form

= Beta blockers and/ or anti-arrhythmics

= Toclizumab

s Plasmaphenesis

For treatment in intensive e units

s Catecholamines [with duration in days)

= Imvasive  non-invasive ventilation {with duration

in days)
s ECMO and comparable procedures

» Cardiac assist devioe
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Appendix5 Checklist for case documentation of COVID-19 patients created by Paul Georg Werthmann (3)

Experimental and
complementary medical

Chinical course, outoome,

Intensive care data

follow-up

theraples

CARE for COVIDA3 — Werthmann, Riley, Kienle 2020

= Detailed description of the medications |

applications f measures / recommendations [es.,
diet, exerdse, fesyle changes)

= Dwozape, frequency and spplication form
= Starttime and end time:
= Changes during the course

# Duration
= of symptomatic course = Imaging during the
= of hospital stay couTse

= of stay in intensive care unit
= of ventilation

# Clinical signs, vital signs, [aboratory

parameters during the course

# Duration of the indrvidual phases of the

disease (see figure below)

& Oatcome

=  Healthy, still symptomatic, deceased

* Follow-up

=  Lung function after the disease?
= Any other persistent symptoms?

# Intensive care diagnosis (e.g., acute lung

failure [ARD5), kidney failure, multiple argan
failure, shock)

# First values after intubation of

= 50, RR, pulse, Pad,, Paco,,
= PEEF, Pmax, frequency, Fil;

» Worst values of

=  GOT/AST, GPT/ALT, GGT, bilirubine,
creatine, lipase, leukooytes, lymphocytes,
platelets, troponin, CRP, IL-6, PCT, ferritin,
IL-2, LDH, D-dimers

= 50, RR, pulse, Pad,, PacO:,

= PEEP, Pmax, frequency, Fi;

= SOFA score

* Proven super-infection (bacterial, fungal)
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Appendix6 WHO case reporting form that used in COVID-19 surveillance system (1)

World Health

Organization

Case reporting form for 2019 Novel Coronavirus (2019-nCoV) of
WHO Minimum Data Set Report Form

Bate of reparting b nathonal health sutharity: [© 30 1LV L V0L L

Reporting imstitution:
Reason for testing: o Sumpected WO TRl CNG Ses olinknown
Deteched at point of entry olio oOfes olnknown | Wyes; dabe [ 0 J0 0 B W LM DA LY LY LY

Section 1: Patient information
Unique Case ldentifier [Ps{wB| | | [ | [ [ | [ |

Documnent Type: 0 National I IDMumber | |
7 Passport Passport Number | |
Full name: First Name: Family Mame:

Dateof Birthe: [ 10 WL W 1L L I I _] orestimated age:| (][ | inyears
if < 1 yearold, [ ][ ] in menths or if < 1 month, [ ][ ] in days

Sex: CMale o Female Wightikg): Height jcm)= Mationality:
Social Status (Chwil Statws) = o Single oMarried o Divorced C Separated 0 Widowed
Smoking Status: © Non Smoker 0 Passive Smoker a Currently smoker o Quit Smoker
Fhone Number

Fhone Number

Patient usual place of residency: Country Prowince: District:
Patient current address in reporting: Country Province: District:
Section 2i Clinical information

Patient clinical course

Symptomatic: o Yes o No If¥es Dateofonsetofsymptoms: [ 0L VL L VO ICJC L]
Patient symptoms at presentation [check all reported symptoms):

[ History of fever f chills [ Sore threat

[] Cough [] Shortness of breath

[ Déarrhea [ COther, Specify

Patient signs at first presentation to hospital: | check all reported symptoms):

O Temperature: [JLIJcC/oF [Jibrarmal radiographic findings

[ Franyngeal exudate [ Chysonea) tachypnea

[ iConjunctival infection [ Absormal auscultation

[ Crher, Specfy

Uniderying conditions and comorbidity [check all that apply):

[ Pregrancy {trimester: | [ Post-partum (< & weeks)

[ Cardiovascular disease, incdluding hypertension | [ Immunocompromised

[ Dizbetes [ Renal disease

[ Liver disease [ Chronic lung disease

O Chronic neurological or newromusoular disezse | Malignancy

[ Other, Specify
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Appendix7 WHO case reporting form that used in COVID-19 surveillance system (2)

Section 3: Exposure and travel information in the 14 days prior to symptom onset

Occupation: (tick any that apply)

O Student O Healthcarewarker (O Health laboratoryworker | O Workingwith animals O Other, Specify
[ Working at Israeli Settlemants [ Working at 48 Lands O Working at Jlerusalem
Has the patient travelled in the 14 days prior to symptom onset? n0Yes o Unknown

If yes, please specify the places the patient travelled:
Country City | Country City
Has the patient visited any health care fadilitylies) in the 14 days prior to symptom onset? o No oYes  olnknown
Mame of health fadiliny:

Did the patient have any direct or indirect contact with animal? oMo oYes olnknown
If Yes, specify animal species:

If Yes, animal contact setting (check all that apply)

C Health care setting = Family setting o Work place o Unknown o Other, specfy:

Has the patient had contact with a probable or confirmed case in the 14 days prior to symiptom onset? 0 Mo 0 Yes o Unkniown

Contact details

Name Address Phone number

T3 NS VRN AR PR

Section 4: Laboratory Information

Place of lab test reguest: | Person [Mame & Job title)who order the test

Name of confirming lzboratory: | Specimen ID *

Type of Specimen

Date & Time of Specimen Collected: | JL_ L 00 WL 0 JL 00 ] |‘I'|me: | I T I | |

Date & Time of Specimen sent to Laboratory: [ 10 1/ 10 I 0 _ 00 I ) [Time:[ 30 _WI L _]

Type of Test: o0 SARS-CoV-2 o Other, Spedfy

Section 5: Case Management/Patient status and health cutcome

Case management details

[ Hospital admission |I:I Health Quarantine | O Health fadlity isolation

If Hospital admission

Date of admission [ _ L VL 0 W W00 1 | Hospital name :

Patient received which of the following management at hospita

[ Care in intensive care unit [ICU) |I:I Ventilation | O Isolation with infection control practice in place
If Health Quearantine Date of quarantine [ LI I _ VI ILIL] | OQuarantine place:

If Health fadility isolation | Date of isolation - [ 1L VT L LI I IL ] Isolation Place -

Patient status and final health outcome

[ Recovered Discharge [ Not recovered | Death | O Unknown [ Gther, spedfy

Date of health outcome: | _ I 1/ 10 1 00
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Appendix 8 WHO case report of hospitalized COVID-19 cases that used in COVID-19 surveillance system (1)

World Health

Organization

Casze report of Hospitalized Covid 19 cases

Bate of reporting to natianal beafth athartty: [ ° L /L L WL L L L
Reporting insthution: File number

Section 1: Patient information

Date of Admissien: |_JL_ U1 )T JT_JL_J{ JL ]
Unique Cosetdemtiber [2s|ws| | [ | [ [ | | | |

Docunsent Type: 0 Mational ID IDKumber | |
o Passpart Passport Number [ ]
Full name: First Mane: Middle name: LT —

Dateof Barth: [ )L VL J0 VL JL 0 JL ] orestinated spe: [ )] )| Jin years
i« 1 yearold, [ )] | in menths or if < 1 maonth, | ][ ] in days

Sex: 0 Male O Female Nationality:

Social Status [Owil Stetus] ¢ CSingle o Maried O Divorced O Separated 0 Widowed

Smoking Status 1 0 Non Smeoker  Passive Smoker C Currestly smoker 0 Quit Smdker

Phane Number IHEEEEEEEEN

[Patient usual place of resideny: Country District: Locality:

Years of Edweation: [ ) [ S ST LT ————
Section 2: Clinical information

Patient dinioal course

Symptomatic D Yes o Me HYes Dateoforsetofsymptoms: [ _J_ WL L WL L 0

Clinical Picture [check all reported symptoms)c

[ Htsaony of e/ chills [] Musch aches [ Altered conschousness cond

O Temparsture ('] [JLIL] oC [ Joint pais (arthelga) [ sbdominal pais

[JCoeg™ [] Fatiguey/ Waaknass [] Mausea) vamiting

[ Ceugh with sputum peodecticn [ Loss of smell Serse [ Dlasrhea

[] Sore theoat DLHSOI:IE'NM! []Conjpuncinibs

[] S=niny rese [ Shortress of Breath mEL

] Chils [ Lower chast indrawing [ Skin whcers

[Jwheszi [] Heacache [JLymphacencpathy

[]Chast pain []5etzwes [Jinabilty towalk

[J5trodm: ischaemic strohe []Eleading , f bieecing, spocity she(z):

[stroke: intracerebral hemorthage Ohar, Specity

Vital signs & dinical measurement

L8l N | N N | T | S | A | A |

[ Temp [C) I |y = [ Sewore cebydration

[ Heart Sate {beats'min) [N Jbeatsfmin [ sterral capillary refil e > 3 seconds
] Respimbory rate | 1[ Joreathsfmin [ N Jbroathe/mis [ Mainutrition

[ Shons pressure Systobe mmsg Ll __Jmmig [ Glaegomw Coma Soore | 5050150 [ 1]
[ Shons pressure Diastolic mmHg L N_)mmsg

[ Dwygen saturation [__J__J %) | Owypenation status when Cuygen satwration meassremant | ORoomalr  ClCygen therpy OlUskmown
£VPU scale D14 (adert) OV verbal) O P (Pain) Oenresponsivel | O Height [__JL_Jem) [ O wieight [__1L_J¥al

Section 3: Pregnancy status & Postpartum If the sex of patient is Female:
Last Merstneal pericd dabe |LMP| e I N WL D1 | Pregnamcytrimester: 01t Olind  O3re
Expected date of delrery [EDO) L I N WL D1 | Place of delivery: OHome ~ OlHespital
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Appendix 9 WHO case report of hospitalized COVID-19 cases that used in COVID-19 surveillance system (2)

Dt of delivery | I | N ) B | (S Mode of delivery: Ovaginal Casskted 005
Suration of pregnancy - Weeks (Fregrancy gestation) | s Pl Ouicome of Fregrancy: Clalive D DSail birth
post- parTum TEwics Dz Do OUnknown
Newborn OOVID 19 stabes DiFogtiee  DiNegative Ckok being tested T Uskeniows

Saction 4: PRE-ADMISSION AND CHRONIC MEDICATION

Were thiarne any medication takes withie 14 days of admikzion DOve: OMo OUsknows

Angobensic coreerting erayme inhibthors (ACE in hisitors] Otes Ono DOUsknowes

Angiotensie || receptor blockers (ARE:]F Oves Ono DOUsknows

Mon-steroidal antiefammatony (RSAIDY? DOves Omo ClUsknows

Arbrald Oves Ono DOUsknows

Artiviral drug name: DChlonoguine firydrosypchioroquiee [ Aaithromycin O Lopinavin' Rsorardr Ci0tker.

Section 5: Comorbidity - underlying health conditions

Cardiovascular Disease (nok hyperiension] ez OHo DUnknown

Hypertension Oves One DOunknown

Chronic Lung Disesse Ovez OWe Ounknown

Bronchial Asthma Oves Ono Dunknown

Dinbetes Oves Ono Ounknown

ITi ML OO oS e condtions Oves One COunknown

‘Chronic Liver Disease Oves One DOunknown

Maliznsncy, Cancer Ovez OWe Ounknown

‘Chronic Meurological/Neuromuzsoular Oves Ono Cunknown

(Chronic Renal Dissase Oves Ono Ounknown

Cersbrovascular disesse, [Stroke! T1A) Oves Olo Cunknown

Tuberncidoss Oves One DOunknown

Dusability ez OHo DUnknown

Type of Disability

Section 6 Management/ Care

Dimgnoses

Manzgement Plan 1 Supporiiee Care [ Medications [ Laboratory Investization

1 Radislogical Imvestigationl] Diagnosticy’ Pathoemen testing
(I Supportive Care selected): Supportive Care performed
Airwary suctioningl ] Prone position[ ] Inotropesvasopressors

Extracorporeal Membrane Oypenation (ECMO)

Mor-invasive ventilation [e.=. BIPAP/CPAP)

Renal replacement therapy [RRT) or dialysis

Owyzen therapy

- P
Inwasive ventilation {any)

ICU or high dependency unit sdmission

Interface CPAPMIV mask

Cllinkricravn:

| If Ohcygen therapy provided, complete all below
02 flow: [11-5 Lfmin C6—10 Limin C111-15 Limiin Ol 15 LYmin ClUnknowsn
Source of ouygen: [IPiped [ClCylinder ClConcentrator  ClUnknown
[Nzsal prongs OOHF nasal anmula CMask  CIMask with reservoir
[
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Appendix 10 WHO case report of hospitalized COVID-19 cases that used in COVID-19 surveillance system (3)

If Imvesive ventilstion provided, what were the following values closest to 08:00:

PEEP {cm H20) [
FO2 (%] L1
Plateau pressune (cm H20) [ I 1]
Pa02 [ | S
=02 1]

If Bdmission for ICU or high dependency unit,

momplete the following detzils:

Dase of ICU/HDL admission

N | T | A A | Oy |

ICU/HDW discharge date

[ | T N | D A A | Sy |

MEMCATION:

Did the patient recedve any of the following:

Oralforogastric fluids[] Intravenows fluids

Antibiotics, specify

Antifungzl apent, Specify

Antimalarizl agent, Specify

Experimentzl apent, Specify

Mor-steroidal anti-inflammatory (M3AI0)

Angiotensin comeerting enzyme inhibitors (ACE inhibitors)

Lngintensin || neoeptor blodke s (ARBs)

Systemic anticoagulation

Antiwiral

If Bintiviral given, specify- Antiviral agent

Antiviral agent given

[MRibawirin Cllopinavir/Ritoravir CINewraminidase inhibitor
alpha Clinterferon beta (i0ther, specify:

Clinterferon

] Corticosteroids

If Corticosteroids given, specify the following

Corticosteroids ghven Route

0zl DOlintravenous  Clinhaled

Corticostenoids et name

Corticostenoids maximum daily dose:

Section 7- AGNOSTIC/PATHOGEN TESTING

Chest ¥-ray/CT performed

[Ifes CINo Cluninown

episode |f yes, complete zll below:

'Was pathogen testing done during this illness

CYes CINo CUnknown

Influenz wirzs

CPositive CINepsinee ClNot done

Coronavins

[Positive ClNegative Dot done

Drther respiratory pathosen:

CPositive ClNegstive ClNot done

If positiee: Specify

Other pathogen of public health interest detected Crfes CINe Cunknown

If yes, specify
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Section B: Laborstory Investigation/ Lab Results
Value Value Valu= Valu=
Parameter |om admission] | [on Dischange] Parameter [on admission) | [on Discharge]
Hemoghohin Sodium
Hematorit Potassium
'WEBL count CRP
REC Count LDH
Platelets Creatinine Kinzse
APTT/APTR Troponin
PT |s=conds) ESR
INR D-diimer
ALT/SGPT Ferritin
AST/SGOT Urea [BUM)
Total bilirubin Creatinine
Fection 9: ODMPLICATIONS: Az any time during hospitalizmtion, did the patient experience:
Shiock [TYes ClNo ClUnknosn Ietyocanditis/ pericanditis [T¥es CINo CUnknowan
Bacteremis [Tfes ClMo ClUnknown Cardizc srrhythmia [Ties CINo ClUnknown
Semizure [Tes Clko ClUnknown Boute renal injury [Tes CINo CIUnknown
Bleeding [Tes Clko ClUnknown Candiac arrest [Tes CINo CIUnknown
Meningitis/encephalitis [Tz Clka ClUnknown Pancreatitis [Tes CINo ClUnknaoeam
Endocarditis [Tes ClMo ClUnknown Prieumonia [Tes CINo ClUnknaeam
Anemiz [T¥es Mo ClUnknown Liver gysfunction [Tes CINo ClUnknown
Bronchialitiz [Tz Clka ClUnknown Cither, Specify
Cardiomyopathy [Tz Clka ClUnknown
Section 10: Health Dutcomes
Outcome CDischarged alive [ClDeath ClPalliztive discharge
[ Transferred to other hospital! lsolation center
Date of the Health Outcome N —
i Transfer to Other hospital Date of transfer to other Hospital: ¢ 7
Mame of hospital transferred fors
f Transferred to loolation center Date of transfer to other Hospital: ¢ 7
Mame of Isolation center transferred for: .o
f discharged alive. [1Same as before iliness [(TWorse [lBetter C1Unknown
Bhility to self-mre at discharge
wersus before illness
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\
Contact Follow-up Form N\
N\
Covid-19 virus
Name of Contact: ID. No. :
Age: Nationality: Phone #:
Daily Contact Follow-Up Form
1D¢y/dhr/llltm zn-vlaﬁu,lutw 3Day after last exposure 4 Day after last exposure m’“,—m =
! ! oo
O No Symptoms O No Symptoms O No Symptoms O NoSymptoms O NoSymptoms
O Fever. F O Fever. F O Fever. F O fever____F O Fever____F
O Shortness of breath O Shortness of breath O shortness of breath O Shortness of breath O shortness of breath
O Sorethroat O Sore throat o g
O Cough O Cough o =
O Headache O Headache o o
O Muscle/ Joint pain O Muscle/ Joint pain a a
O Diarrhea timesdaily | O Diarrhea timesdaly | O o
O Vomiting / nausea O Vomiting / nausea a g
O Running nose O Running nose a e
Sbnyltﬁ.rlutm 7 Day after last exposure
/ Vi
O No Symptoms O No Symptoms
O Fever, F 0O Fever. F
O Shortness of breath O Shortness of breath
O Sore throat O Sore throat
O Cough O Cough
O Headache O Headache
O Muscle/ Joint pain O Muscle/ Joint pain
O Diarrhea times daily O Diarrhea times daily
O Vomiting / nausea O Vomiting / nausea
O Running nose O Running nose
Others
] |
O NoSymptoms O No Symptoms 1
O Fever F O Fever____F |
O Shortness of breath O Shortness of breath
O Sore throat O Sore throat
O Cough O Cough
O Headache O Headache
O Muscle/ Joint pain 0O Muscle/ Joint pain
O Diarrhea times daily O Diarrhea
O Vomiting / nausea O Vomiting/ 1
O Running nose O Runningn
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Appendix 13 PMoH form for COVID-19 (1)

Case Form: Novel Corona virus (2019nCoV)

Form Date of initial notification: dd/. mm/ yyyy

O Conf’ rmed
|0 Case under
investigation

[ Suspected
[J Not a case

! = e
HoW 0O male
I'JNon HCW O Female
House No.: Street name:
District name:

Fever 2382
History of fever (i
Sore throat
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Appendix 14 PMoH form for COVID-19 (2)

None Unknown O Pregnancy

O Hyper!eqsion O Chronic pulmonary disease 0 Chronic kidney disease
O 8!(1hromc liver disease O Immunocompromised
] er:

O No O Unknown

If yes,

Trip 1: Dates of travel: I s / Country: __ City:

Trip 2: Dates of travel: £ 4 Lo S /

Trip 3: Dates of travel:

e
Please describe individual ( including




Appendix 15 PMoH follow up form via phone

Tel.:

{g\',".
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Appendix 16 PMoH test request form

3, . 5
= 1 »
" AR OIS TOTTa e o ’ _- = - e‘ﬂl
o 3 M T o —f £
ey
1 = SO de &
. o(Quantitative) He

O (Quantitative) Hepatitis
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Appendix 17 Working experience in health facility-institute (yrs.) / job title

Data entry Job Title Minimum Maximum
Doctor 2 2 1 3
Nurse 54 4 1 30
Data Entry 20 1 1 8
Preventive Medicine Employee 5 5 1 10
Statistician 13 10 1 22
Laboratory Technician 15 5 1 28
Stakeholder Job Title N Median | Minimum | Maximum
Doctor 7 15 6 20
Developer Job Title N Median | Minimum | Maximum
Computer Programmer 5 7 3 12

Work experience in some health facilities/institutes were constant for some jobs and have been
omitted.

Appendix 18 Distribution of data entry clerks based to job title and working place

Job Title / Working Place N (%)

Doctor North Hebron PHC 1(0.88)
Yatta PHC 1(0.88)
Total 2 (1.75)
Nurse Bethlehem PHC 11 (9.65)
Nablus PHC 3(2.63)
Salfeet PHC 8 (7.02)
Jericho PHC 1 (0.88)
Hebron PHC 2 (1.75)
North Hebron PHC 8 (7.02)
South Hebron PHC 3(2.63)
Qalgilia PHC 2 (1.75)
Tulkarem PHC 6 (5.26)
Preventive Medicine Department 3(2.63)
Jorat Al-Shamaa - Bethlehem 1 (0.88)
Al-Ubaidiya clinic - Bethlehem 1(0.88)
Iktaba Center - Tulkarem 1 (0.88)
Halhul Hospiatal - North Hebron 3(2.63)
Quarntine Center - Jericho 0.88
Total 54 (47.37)
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Data Entry Bethlehem PHC 1 (0.88)
Jenin PHC 3(2.63)
Quds PHC 2 (1.75)
North Hebron PHC 1(0.88)
Qalgilia PHC 1(0.88)
Tubas PHC 2 (1.75)
Tulkarem PHC 1(0.88)
National Center for Skin Diseases 4 (3.51)
PNIPH 3(2.63)
Keshda Center - Tubas 2 (1.75)
Total 20 (17.54)
Preventive Hebron PHC 1(0.88)
Medicine Tubas PHC 1 (0.88)
Employee Preventive Medicine Department 2 (1.75)
Keshda Center - Tubas 1 (0.88)
Total 5 (4.39)
Statistician Nablus PHC 1 (0.88)
North Hebron PHC 1(0.88)
Yatta PHC 3(2.63)
Qalgilia PHC 1(0.88)
Tulkarem PHC 1(0.88)
Preventive Medicine Department 1 (0.88)
PNIPH 1(0.88)
PHIC 4 (3.51)
Total 13 (11.40)
Public Health PNIPH 1(0.88)
Officer
Total 1(0.88)
Radiology Hebron PHC 1(0.88)
Technician
Total 1 (0.88)
Laboratory Bethlehem PHC 1 (0.88)
Technician Ramallah PHC 1(0.88)
Nablus PHC 1(0.88)
Jenin PHC 2 (1.75)
Salfeet PHC 1(0.88)
Jericho PHC 1 (0.88)
Hebron PHC 1(0.88)

North Hebron PHC

1 (0.88)
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South Hebron PHC 1(0.88)
Yatta PHC 1(0.88)
Tulkarem PHC 1(0.88)
CPHL 1(0.88)
Al-Dhahiriya Center for Emergency 1(0.88)
and Safe Birth - Hebron
Keshda Center - Tubas 1(0.88)
Total 15 (13.16)
Data Manager | PNIPH 1(0.88)
Total 1(0.88)
Pharmacist | Ramallah PHC 1(0.88)
Total 1(0.88)
Midwife | Nablus PHC 1(0.88)
Total 1 (0.88)
General Total 114 (100)
Appendix 19 Distribution of stakeholders based to job title and working place
‘ Job Title / Working Place N (%) ‘
Doctor Salfeet PHC 1 (10)
Jericho PHC 2 (20)
Preventive Medicine Department 1 (10)
PMoH 3(30)
Total 7 (70)
Nurse PMoH 2 (20)
Total 2 (20)
Statistician PMoH 1 (10)
Total 1(10)

General Total

10 (100)
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Appendix 20 Distribution of developer based to job title and working place

Job Title / Working Place N (%)

Computer Programmer PMOH 4 (50)
PNIPH 1 (12.50)
Total 5 (62.50)
Data Base Administrator | PNIPH 1 (12.50)
Total 1 (12.50)
Project Coordinator | PNIPH 1 (12.50)
Total 1(12.50)
Computer Engineer | PNIPH 1 (12.50)
Total 1(12.50)

General Total 8 (100)
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Appendix 21 Completeness of main variables for main programs in COVID-19 surveillance system (1)

Laboratory Program

120

100

80

60

A

. | i
0 [ ]

CT Value Date of test result Sample Type Place of Test

o

o

B Mar-20 M Sep-20 mApr-21

Appendix 22 Completeness of main variables for main programs in COVID-19 surveillance system (2)

Isolation Program

120
100
80
60
40
20
0 | | | |
Cause of Date of starting Health isolation Symptomatic Method of Date of Health outcome
isolation isolation place follow up outcome

B Mar-20 mSep-20 mApr-21
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Appendix 24 Completeness of main variables for main programs in COVID-19 surveillance system (3)

Case reporting form (COVID-19) program

100
98
9%
94
92
90 I
88

Symptomatic Case management Test Result Date of Test Result

B Mar-20 mSep-20 mApr-21
Appendix 23 Completeness of main variables for main programs in COVID-19 surveillance system (4)

Quarntine Program
120

100

Cause of Date of starting Health Symptomatic Method of Date of
Quarntine Quarntine  Quarntine place follow up outcome
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o
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o
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Health outcome
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Appendix 25 Data elements/variables for main programs in COVID-19 surveillance system (1)

Laboratory Program

Laboratory Test Stage

Laboratory Request Section

Date of registration

Sample kind

Sample type

Specimen ID

Date of specimen collected

Type of specimen

Place of test

Laboratory Test Result Section

Date of test result

Test result

Ct-value

RNaseP- value

Strains
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Appendix 26 Data elements / variables of the main programs in COVID-19 surveillance system (2)

Health Facility Isolation Program

Health Facility Isolation Information Stage

Health Facility Isolation Section

Date of entry

Last date of exposure

Date of starting health facility isolation

Cause of isolation

Health isolation place (Home or Institution or
other)

If isolation place is in institution select isolation
district

Place of isolation (name of hospital, medical center
or hotel)

Isolation follow up Stage

Health Facility Isolation follow up Section

Follow up date

Symptomatic (yes / no)

Fever

Shortness of breath

Sore throat

Cough

Headache

Muscle / Joint pain

Diarrhea

Vomiting / nausea

Running nose

Other symptoms

Specify other symptoms

Care provider name
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Care provider title

Method of follow up

Daily Health Status Section

Daily health status

Health Outcome Stage

Health Outcome Section

Health outcome

Date




148

Appendix 27 Data elements / variables of the main programs in COVID-19 surveillance system (3)

Health Quarantine Program
Health Quarantine Information Stage
Health Quarantine Section
Date of entry
Last date of exposure
Date of starting health quarantine
Last date of quarantine
Remaining days of quarantine
Cause of quarantine
Site of quarantine (Home or Institution or
other)

If quarantine place is in institution select
quarantine district

Place of quarantine (name of hospital, medical
center or hotel)

Quarantine follow up Stage
Health Quarantine follow up Section
Follow up date
Symptomatic (yes / no)
Fever
Shortness of breath
Sore throat
Cough
Headache
Muscle / Joint pain
Diarrhea
Vomiting / nausea
Running nose
Other symptoms
Specify other symptoms
Care provider name
Care provider title
Method of follow up
Daily Health Status Section
Daily health status
Health Outcome Stage
Health Outcome Section
Health outcome
Date
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Appendix 28 Questionnaires’ Reviewers

Reviewer Name University Name

Dr. Salwa Massad Birzeit University
Dr. Mohammed Moreb Arab American University

Appendix 29 Some indicators from COVID-19 surveillance system

Indicator |

Total number of examined
Percentage of suspected cases (%)

The number of cases reported at the crossing points
Percentage of cases reported at crossing points (%)
Distribution of registered cases reported at crossing points by country of
origin
Distribution of registered cases repc?rted at crossing points by entry day
Distribution of registered cases reported at crossing points weekly
Distribution of registered cases by age groups
Distribution of registered cases by sex
Distribution of registered cases by age and Sex
Distribution of registered cases by day of registration
Distribution of cumulative registered cases by week
Distribution of registered cases reported at crossing points by age and sex
Distribution of registered cases by residence governorate
Distribution of registered cases reported at crossing points by residence
governorate
Distribution of registered cases by social status
Distribution of registered cases by smoking status
Percentage of the currently smoker among the registered cases (%)
Percentage of non-smoking cases (%)

Number of Symptomatic registered cases
Percentage of Symptomatic registered cases (%)
Distribution of Symptomatic cases, by symptom
Percentage of registered cases with a temperature of 38 or more (%)
Distribution of registered cases, by sign
Distribution of registered cases by underlying conditions and comorbidity
Percentage of pregnant women among the registered cases of (%)
Distribution of registered pregnant women by pregnancy trimester
Distribution of registered cases, by Occupation (Job)

Percentage of registered cases that travelled in the 14 days prior to
symptom onset (%)
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Percentage of registered cases that visited any health care facility (ies) in
the 14 days prior to symptom onset (%)

Percentage of registered cases that have any direct or indirect contact with
animal (%)

Distribution of registered cases by animal species that have any direct or
indirect contact with

Distribution of registered cases by animal contact setting

Percentage of registered cases that had contact with a probable or
confirmed case in the 14 days prior to symptom onset (%)

Total number of specimens requested to be examined

Distribution of specimens requested to be examined by sex & age

Distribution of specimens requested to be examined by governorate

Distribution of specimens requested to be examined by the confirming
laboratory

Mean time interval between specimen collected & time of specimen sent
to laboratory

Mean time interval between laboratory received Specimen & Specimen
result

Distribution of the examined specimens by the confirming laboratory

Percentage of lab tests by the confirming laboratory (%)

Distribution of the examined specimens by result

Distribution of the examined specimens by day of test

Distribution of the examined specimens by the week

Percentage of the confirmed result specimens (%)

Percentage of the Negative result specimens (%)

Percentage of inconclusive result specimens (%)

Percentage of invalid (Rejected) specimens (%)

Distribution of registered cases by Case management

Percentage of registered cases need Hospital admission as Case
management (%)

Percentage of registered cases need Health Quarantine as Case
management (%)

Distribution of Health Quarantine cases by type of quarantine (Home,
facility)

Percentage of registered cases need health facility isolation as Case
management (%)

Distribution of hospital admission cases by type of service

Percentage of cases need care in intensive care unit (ICU) (%)

Percentage of cases need Ventilation (%)

Percentage of cases need Isolation with infection control practice in place
(%)
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Distribution of Health Quarantine cases by quarantine place

Distribution of Health Quarantine cases by governorate

Distribution of Health facility isolation cases by isolation place

Distribution of Health facility isolation cases by governorate

Distribution of COVID -19 death cases by governorate

Distribution of COVID -19 death cases by sex

Distribution of COVID -19 death cases by age

COVID -19 Mortality rate

COVID -19 Mortality rate by age

COVID -19 Mortality rate by Sex

Distribution of confirmed cases by age group

Distribution of confirmed cases by Sex

Distribution of confirmed cases by governorate

Percentage of confirmed cases (%)

COVID -19 virus infection rate
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Appendix 30 Consent form

[T ey

(% e
I\ -
N

Arab American University
College of Graduate Studies
Health Informatics program

Informed Consent

Title of thesis ;4ssessment of reporting and documentation of Corona virus (COVID-13)
outbreak in Palestine — Situation analysis

t..a,ll I'_Ehi_;u._l'iulljMl&:_’:j;uuuj'ijJﬁdﬂJjﬁf%Lm}"-\;l‘f_'hlj;iji'a-:ﬁ::iluE‘lEE' o
Walbl

Student’s Name:Alag Amin Abed Mohammed Abed Al-khzlesl
Supanviserlr: Salwa George Massad
E-mzil addreszs:ala.abusisheh @gmail.com

Date:

Thank you for accepting participate in this study.

Ouwr study aims to assessment of reporting and documentation of Corona virus {COWID-13)
gutbreak in Palestine and analysis the current situation as well as to design an electronic
form to collect data. You were selected to participate in this study as you are invalved in
surveillance of COVID-19. The guestionnaire is related to your work in tracking,
documenting and reporting the data of COVID-19. This guestionnaire will take
spproximately about 15 minutes.

Youwr participation is voluntary. There are no expected risks to your participation and we will
not mentioned names and any identified data about you.

Flezse sign this form if you agree to participate

I'Signatu re date
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Socio-demographic data (for all questionnaires)

1. Sex: a. Male b. Female
2. Age (yrs.):

3. Job Title: a. Doctor. b. Nurse. c. Data Entry d. Preventive Medicine employee

e. Statistician  f. Other, Specify.....................

4. District: Bethlehem, Ramallah, Nablus, Jenin, Salfeet, Jericho, Quds, Hebron, North
Hebron, South Hebron, Yatta, Qalgilia, Tubas, Tulkarem

5. Health Facility/Institute:

6. Working experience in health facility/Institute (yrs.):
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Appendix 31 Data entry clerks questionnaire in English

I will be grateful if you answer the following questions, you can give us your opinion about
the following performance of the system.

(1=agree, 2= disagree, 3= don’t know / no answer)

Usefulness

No Items 1 2 3
1 The surveillance system determines the

distribution and spread of disease

2 The surveillance system identifies risk groups

The surveillance system determines the

3 o i
incidence trends over time
4 The data was used for epidemiological daily
reports
The data was used to detect spikes in the
5 outbreak in a timely way to permit rapid

prevention and control (action taken)

Flexibility

No Items 1 2 3
The system can adapt to accommodate

1 additional information to the case definition

2 Staff are well trained.

Representativeness

No Items 1 2 3
The surveillance system covered all
1 governorates
2 The surveillance system covered all ages
3 The surveillance system covered gender

The surveillance system can estimate the
4 incidence of COVID19

The surveillance system can estimate the
5 incidence for specific geographic area
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Stability

No Items 1 2 3
The COVID-19 surveillance system has
1 sustainable trained staff and they are rarely
exchanged
Technical issues (e.g. data entry and
2 reporting) rarely occurred during the last two
months
3 Electrical power outages rarely occur
4 All facilities have generators
5 The system is able to operate at all times

Data transfer, entry, and storage are

accomplishable daily

Completeness

No Items 1 2 3
1 Reporting COVID-19 surveillance forms are
complete
2 Case reporting is complete
3 Surveillance data is complete

Timeliness

0 Items 1 2 3
Reporting is timely
Entering data in real time
Immediate notification for positive cases is
made
The test result are entered in real time
Daily reports are sent in a timely manner

pd

gl W [N




156

plicity

No Items 1 2 3
1 The reporting form is clear
2 A phone is always available in your facility
3 Data follow up is necessary to update data on
the cases
4 Took a training in data entry for COVID-19
surveillance
The program provided you with a smart phone
5 / tablet or computer to facilitate entering and
sending data
5 You receive a feedback report on your work
from a governorate level
7 Data entry in the electronic system is clear
8 Data entry in the electronic system is easy
9 Internet access is always available at your site
10 Analysis of data describes time, place and
person.
11 Dissemination of data / reports to stakeholders
and key actors occurs on daily basis
12 You receive feedback from a central level
(PHC)
13 Easy to use
In your experience/judgment do you believe
14 any part of the surveillance system is
unnecessarily complicated
15 The surveillance system has multiple steps
16 The surveillance system has a complicated
work flow

Acceptability |

No Items 1 2 3
The surveillance system is appropriate to the
1 )
MoH’s needs

2 There is ongoing data analysis from the
surveillance system
3 Users are satisfied with the surveillance data
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Appendix 32 Developers questionnaire in English

I will be grateful if you answer the following questions, you can give us your opinion about
the following performance of the system.

(1=agree, 2= disagree, 3= don’t know / no answer)

Usefulness |

No Items 1 2 3
1 The surveillance system informs appropriate

and effective public health responses

2 The surveillance system identifies risk groups

The surveillance system determines the

3 o )
incidence trends over time
4 The data is used for epidemiological daily
reports
The data is used to detect spikes in the
5 outbreak in a timely way to permit rapid
prevention and control (action taken).
5 The surveillance system determines the

groups most at risk of death by COVID-19

Flexibility |

No Items 1 2 3
The system adapts to accommodate additional

! information to case definition

9 The system adapts to integrate with other

surveillance

The system adapted to accommodate to new

3 additional information (e.g. change in case
definition, the introduction of data from other

system)

4 The system is affected by fund variation
The current reporting formats can be used for

5 other newly occurring health event (disease)

without much difficulty
6 Staff are well trained
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Rep resentativeness

No Items 1 2 3
The surveillance system covered all
1 governorates
2 The surveillance system covered all ages
3 The surveillance system covered genders

The surveillance system can estimate the
4 incidence of COVID-19

The surveillance system can estimate the
5 incidence for specific geographic area

All public and private health facilities are
6 covered

The surveillance system is able to follow
7 COVID-19 cases in the whole community
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Stability |

No Items 1 2 3
The COVID-19 surveillance system has a
1 sustainable trained staff and they rarely
exchanged
9 The system is sustainable even without
sponsors support
3 Electrical power outages rarely occur
4 All facilities have generators
Technical issues (e.g. data entry and
5 reporting) rarely occurred during the last two
months
The system is fully functional with financial
6 support
The database is stable despite regular
! electricity and power interruption
The surveillance system is able to collect,
8 manage and provide data in a timely manner
9 The system is able to operate at all times
Data transfer, entry, and storage is
10 accomplishable daily
11 The servers of the surveillance system are
stable
The surveillance system is continuously
12
backed up
Internet is always available without
13 : A .
interruption in the main data center

Completeness |

No Items 1 2 3
1 Reporting COVID-19 surveillance forms are
complete
2 Case reporting is complete
3 Surveillance data is complete
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Timeliness

No Items 1 2 3
1 Immediate notification for positive cases is
made
2 Daily reports are sent in a timely manner
3 The surveillance system was created at the
right time

4 The creation and development of the

surveillance system took a long time

plicity

No Items 1 2 3
1 Standard case definitions for COVID-19 are
available
2 Transferring data to high level is very easy
3 Analysis of data describe time, place and
person

Dissemination of data / reports to stakeholders
and key actors occurs on daily basis

5 The system is easy to implementation

There is simplicity of information flow from

6 the point of generation to the end users

7 All the different DBs are complementary to
one another

8 The surveillance system has multiple steps

9 The surveillance system is extremely hard to

use

10 The surveillance system has a complicated
work flow

11 Internet access is always available at your site

1 All capabilities necessary to establish

surveillance system are available

Acceptability
No ltems 1 2 3
1 Users are satisfied with the surveillance data
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Appendix 33 Stakeholders questionnaire in English

I will be grateful if you answer the following questions, you can give us your opinion about
the following performance of the system.

(1=agree, 2= disagree, 3= don’t know / no answer)

Usefulness |

No Items 1 2 3
The surveillance system informs appropriate

1 and effective public health responses
9 The surveillance system determines the
distribution and spread of disease
3 The surveillance system provides data to
evaluate control measures
4 The surveillance system estimates the disease
burden

5 The surveillance system identifies risk groups
5 The surveillance system determines the

incidence trends over time
The surveillance system measures outcomes
7 and impacts of preventive and public health
interventions
The surveillance system evaluates the overall

8 . :
control interventions
9 The surveillance system illustrates and tracks
the disease
10 The data used for epidemiological daily
reports
The data used to detect spikes in the outbreak
11 in a timely way to permit rapid prevention and
control (action taken)
12 Dissemination of data to key actors and
decision makers occurs on daily basis
13 The surveillance system determines the

groups most at risk of death by COVID-19

Flexibility |

No Items 1 2 3
The current reporting formats can be used for
1 other newly occurring health event (disease)
without much difficulty
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Representativeness
No Items 1 2 3

The surveillance system covered all
governorates
The surveillance system covered all ages
The surveillance system covered genders
The surveillance system can estimates the
incidence of COVID-19

The surveillance system can estimates the

B (WIN

5 L e .
incidence for specific geographic area
5 All public and private health facilities are
covered
; The surveillance system is able to follow
COVID-19 cases in the whole community
8 The surveillance system can be used for

monitoring the COVID-19 pandemic

Timeliness

No Items 1 2 3
1 Reporting is timely
5 Immediate notification for positive cases is
made
3 Daily reports sent in a timely manner
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Stability |

No Items 1 2 3
The system is sustainable even without

1 sponsors support
The COVID-19 surveillance system has a
2 sustainable trained staff and they are rarely
exchanged
3 The system is fully functional with financial
support
A The surveillance system able to collect,

manage and provide data in a timely manner
5 The system is able to operate at all times
There are planned resources for maintenance
of the system
Data transfer, entry, and storage are
accomplishable daily

plicity

No Items 1 2 3
1 Standard case definitions for COVID-19 are
available
Laboratory tests findings for COVID-19 are
2 always reported in the surveillance system on
daily basis
3 The reporting form is clear
4 Took a training in how to extract reports from
the COVID-19 surveillance
5 There is a need for timely notification of
positive cases using phone
5 Analysis of data describe time, place and
person
4 The surveillance system is extremely hard to
use

Acceptability |

No Items 1 2 3
1 The surveillance system is appropriate to the
MoH’s needs

9 There is ongoing data analysis from the
surveillance system
3 Users are satisfied with the surveillance data
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Appendix 34 Data entry clerks questionnaire in Arabic

(ekvi‘x’=3c‘_§§\3i}’=2cé§bi=l)

Usefulness

No Items 1 2 3
1 5ol i naas (8 g SV s el aele da
oyl
) Gle ganall paat 4 565 S aa el aebs da
oaall L) jhaaldia e iSY)
3 b)) claladl paat b 56 SV aea el aele b
A Do e pe
4 Taa sl AL gl o 8N & Ll aaaias
. Canlidl G gl 3l jakal) LIS b clill) s

el e drg pull b _handl 5 A lL ~Leudl

Flexibility
No ltems 1 2 3
Ala) il slas ladind iy SN aa el (£

COVID-19 cilagad ¢l jals gald ol o 3

2 Tdntg)ﬁ‘f})ﬂy‘dmﬂ“;amg_\gjﬁeﬁ

Representativeness

No Items 1 2 3
1 cllailadl aen 35 58N dea el Jady
2 e maen (s ST aia el Jady
3 50583 el g sl s SN aa el iy
(<l
4 elig bl dsws ag g SN s jall (K
s J<s COVID-19

5 elig bl dpwd il o S g ST dua jall (4]

digma 4 s dihic 3 COVID-19
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Stability

No Items 1 2 3

pelas [ ob n s o
5 z) oAk 5 bl Jial 8 4 JSLie s Lol at
3 ) 8l 8 e lall o U sy Lo Tk

s AN aaal e Jaxs
4 Allici 555N aa el o den Al S1 el gaes
480 S ol ga

5 B Y] aren 8 Janll 8 5 SN i yal)
6 s S cliball cp A 5 Jis 5 Jad) &

Completeness

No Items 1 2 3
1 ‘?_a}USS\JI da yall (e 3ol ﬁ)&ﬂ\‘“ﬁu&hﬁy
2 leie ALl VAl Aalall cliball 4 pall a oY
3 & Lt glhaall UL apen (B (i aa 5y Y
s AN 2a )
No ltems 1 2 3
1 il gl & &) faal S
2 leale Jsaanll g8 bl Jlao) 2y
3 Lbadl YD 5l adall
4 W seds g8 Ay ol lia sadll il Jlao) oy
5 Canliall gl 8 Apa gl ) Jlu )l a
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No Items 1 2 3
2 s daxd Gl aaall Sl Qs Sy b gie Call
& oyl
4 la ‘)Aﬂ QU\,}.}S\ d\ad‘}( ejm‘ (=t ‘).im ‘:J:; Gliaa
‘;_15‘)’353\}“

Ja) gl gl 5l (S5 il g 35 5 o

5 i
bt
) e [ 88l s e daal Y Anaally a5
aadlaall (5 gl
7 Aannly g SN aeadl ) clild) Jasl A
8 g 55,1 deayall I bl Jlal 24
9 Alee S B ol JSo o i1 g s
10 seadl g uindl 5 G 5 Gl Y bl Jidas Cauay
1 Sy ol Al gaibia 5 i) Lalis g 35 o
=5
b Ao ) R3Sl a0 e Al Ak g 3 o
(@5\1\ Al
13 Aladiay) Jew A g8 ST aia )
14 e e ) O S b ¢ dleSa [ @il a8l g
Gosra pt JS dine g SN dua
15 Aalia )l el ol Al Aa U)ol shadl) (e ay0ad) llia
9 AN da jall e

16 bl JLaaY Gl il ghall b abas ollia

Acceptability

No Items 1 2 3
1 daall 5l s clabial s calie L5 SN 2l
2 25 AN deayall o bl aine Jilat i

el e bl gardiue B (e oy lla Ja

3 SFSN 2yl
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Appendix 35 Developers questionnaire in Arabic

(#1Y=36é§\337=26d§\3§=1)

Usefulness

No Items 1 2 3
A 5 DAN] aay & S SN aa ) acle da
cbgl e s laudl crluludl
5 Gle genall aast & g AT aia jall acls da
el Alay) jlhal dia je SiSY)
3 Loyl Claladl and & 3 SN aua sl 2ol da
A Dae pe
4 e sl Al L N 8 L) aadid
c Canlidl) 8 ) jakal) CBLES) 8 i) s
el e dxy pull 5 jhapdl 5 4 5lL - Laudl
3l A o SSY)
Flexibility
No Items 1 2 3
dilia) Glasbea Clagind g SN da pall (84
1 COVID-19 il snd o) jaly sald ill 3 S0
2 s AT A g il Aadail a9 AT eyl oy (S
suaall LLaY) il sleall Qe alaill CaySs
3 plad (o il Jlaa) 5 ¢ Alal) iy jas B sl Jia)
(4 |
4 AN Jy sl 3l gy s S da el Jee il
3392 gall 5 Al VA (35 6 mal  aladdud (Say
5 ‘ﬁ&}‘%mua\fy‘fiﬂﬁ\ﬂdmﬂ\w
S Ay sria (93 o)
6 Tass Lo 55 SV e el cediine cy 3 o
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Rep resentativeness

No Items 1 2 3
1 QMM\@&@}J&Y\ da yall Jady

2 e maen s ST aea el Jady

; 5 55Y) elanyl @2:\ S-):Jsm sna sl g

4 ale (5 COVID-19
5 slig JLSm gt pafi a5 SN daa yall (S
diama 408 jaa ddhaia & COVID-19
6 FasSall el Sl e oSN el Jay
LasSall 2
7 QY\A&ISS&&JJG@})NY‘ .\m_)d‘

> by gaindl & COVID-19
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Stability

No Items 1 2 3
1 pod dsa s (o ey (g SV aa jall Jas )l il
, @IS
9 i Lo 100 5 Cm e (ida g (g ST s all a2din
pelas [ ot g% ,
3 zIoAL 5 cllall Jlaal 8 duad JSLae i Lo ol
Oapalall el P )
A ) 8 al 8 AL e jlall o U iany Lo 1,0k
S9N syl e Jaxd
c Al g SN aea el e Jaxd ) S) ) gaen
Al jeS Clalse
A
; sLoeSl g Uil (pe 2 )l e 5 e cililyl 5208
e J<S A3l
8 Le_"t‘)\d‘\} QU\*\!\@_A&QJJ@ ‘;\}‘)ﬁ‘f\ .Am‘).d‘
Canliall B g 8 s yisig
9 B §Y) aren A Jandl W s SN il
11 SJ&AA‘;':J‘):ISSY‘ MJASUM\AJ\{;J\};]‘
12 dakalaa) Aas M) 3 backup ) jaiuls
A bl S e g a0 aila ISy < i1 i gy
s
No Items 1 2 3
1 ‘fﬂﬂY‘Mﬁ‘uASJJLA‘J_}JGﬂI&UALhﬁY
2 leie ALl eIl dalall bl (aii aa o
3 & Lt glhaall AUl aaes (8 (i a5y Y
‘é-'ij‘)ﬁﬁ\f\ da yall
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Timeliness

0 Items 1 2 3
Lbad) LD 6l aldall
iall gl 3 dae gl lEN Sl A
Cualiall gl A g SV da yall oL &
ogha Ly g fSIY) dua pall yypdai 5 oLl (3 il

=z

AWM

plicity

No Items 1 2 3
1 MJA\‘;COV|D—19 g badl Cay ol aa g
(s S
2 Ll A )oY by giaaal) () bl Jis T gl (e
3 sl g puindl g A 5 Gl N Sl Jilas oy
4 ISy &l AN Gilaal 5 Jlaiy) Jalds ag 35
=5
5 28l Jeu (555 SN da
) Oseaninall 1) Lllasl Alaad (e e shead) QUi Al
Ol
7 anal) el AL Al UL ol 8 aen
. Al al) il e D)l sl (e nad Sllia
9 AN da ) Gaa

9 (s A dajall pladinl b ddlle 4 pra dllia

DA (e bl JAaY dagiall & ghall 3 st Sl
10 AN s
1 Al (Sa b s UG iyl g
12 o5 AN 2em el LY A S pen s
No ; Items 1 2 3

SFSN 2yl
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Appendix 36 Stakeholders questionnaire in Arabic

(?.\Gi‘g=3cé§\3$‘i=2‘d§\‘9§=1)

Usefulness

No Items 1 2 3
. 5 edasl a8 35 SN sl aele da
sl e B hapll clubud)
9 s oaall m)s s A 06 S aa el aelu da
o)
3 pai] ULl By g 3 8 555 ST dumpal) el
Ll e 3l el
4 clgl eliel o 3 g5 )SIY) aa jall aebu Ja
Gl genall a3 8 35S aea ) acle Ja
> el LLLYT Jlal i e Y
6 el Claladl paas & 555 SN aea sl aels da
] ol Do e pe
Aelall danall 5 4506 5l el
o DA waen i 3 55 SN aua sl 2ol da
sl sy aSailly ddlxiall
9 slisll o (A 55 S aa yall 2ol da
10 Aae gl Aglsll il b bl aaaius
1 Canlidll G gl 3l jakal) LIS b bl o
el e drg pull 5 handl 5 A IL - Lewdl
12 5 Juai¥l Lalis ag 5 (B s S aea el el da
s Sy pEll ) Al el
Gile ganall paan 8 S SV aa el ela da
13 3l A e SV

Flexibility

No Items 1 2 3
3392 gall 5 Al VA (35 65 mal g aladiul (Say
1 & Al e il Y g AN aa el (e
3 S dgraa 50 Jaidll
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Rep resentativeness

No Items 1 2 3
2 e aen (g AN dea sl Jods
5 505 gelindl g gl s N1 seaall sy
(c"_ﬂ.'a\
sly Dl A il g JKIY) dua jall (K45
4 COVID-19xle J<i
5 slig JLSE g a5 KN dua yall (S
disae 4l jaa didaie 8 COVID-19
desSall e
o puly painall
g ol Al 55 ST ) il (K4
COVID-19

Timeliness

No Items 1 2 3
1 el ) b Sy

2 Bobadl YD 5l ol

3 Gualiall Cl gl (A dge sl ol Jlu )l oy
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Stability

No Items 1 2 3
£l @JB
) Hh\JJhJ&JJMuﬁL}A&)}QY\Mﬂ\emﬁﬁ
pelas [ pd s

3 Sl

Ll g cabilyll o ‘A.c PRt} ‘;15‘)35]?\ e yall
4 il ) s s
5 B Y1 e (b Janll W8 55 S aia al)
6 S5 2 el dilal T Lo ahade 3 )l 50 llia
7 s S aliball cp a8 5 Ja  Jaal

Simplicity

No Items 1 2 3
1 da jall 8 COVID-19 clg claall oy yai 22 5
) (s S
) el 3 Loy By el il sl 2 Ly iy
‘;1})35!\1‘
4 ﬁ)&ﬂ\:\)ﬂu\@éd};eﬂ\uﬁ)ﬂ\&m
COVID-19 « palall s S dea yall (e
. Dselal Jladll ca gl b uladl jUasY dsla dlls
Cailg)) alasiuly Al
6 sl g il 5 G 5 Gl N bl s
Acceptability
No Items 1 2 3
1 daall 5 ) )y Dlaliial coua Cualia g S dua )
3 el e bl gaddiue 8 (g oy lla Ja
S5 AN da )
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il

e @ e 52019 saess 3 gpal)l 8 Ten allad) 50 a3 Ll COVID-19 ¢l iy
2020 Loole el 8 Gaanli 8 Als Jof < yeda il ol g LAY Gadle (8 Cans Las allall ela]
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