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Usability of Surveillance Outbreak Response Management and
Analysis System for Coronavirus Disease among Epidemiology
Officers in Delta State Nigeria
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Introduction: Nigeria recently used electronic surveillance tools for epidemic diseases, one such tool is the Surveillance Outbreak Response
Management and Analysis System (SORMAS); no readily available study has assessed the use of SORMAS in Nigeria. The title of this study
is the usability of SORMAS for coronavirus disease among epidemiological officers in Delta State; it explored the ease of use, the effectiveness
of SORMAS, its applicability, and the challenges with its use. Materials and Methods: This descriptive qualitative study involved disease
surveillance and notification officers (DSNOs) and their assistants DSNOs in the year 2022; 25 of them were interviewed using two audio tape
recorders after consent was obtained. Ethical clearance was obtained from the appropriate body. Thematic content analysis, with the help of
Analysis of Qualitative Data software, was used to analyze data. Results: The findings showed that SORMAS was difficult to use for 100% of
the respondents, particularly at the initial time, and subsequent use was relatively easy. About 100% of users found SORMAS to be effective for
coronavirus disease 2019 surveillance and claimed it could be applied to other health diseases. About 100% of the respondents had challenges
which included network problems, unavailability of adequate airtime, low technological know-how, software glitch, and hardware issues, among
others. Conclusion: This study helped to outline the factors affecting SORMAS use, demonstrated that SORMAS was relatively easy to use
after repeated training, was deemed effective by all respondents; applied to other health diseases, and its use was affected by several challenges.
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surveillance information systems.? Hard copy forms have a
limited role and are commonly used to supply patients with
health information. The World Health Organization (WHO)
expects its members, to report events that might be a Public
Health Emergency of International Concern. The country, after
assessment of the public health event, is expected to report it to
the WHO within 24 h.”? This timely reporting can be facilitated
through the use of electronic surveillance systems, and less so

INTRODUCTION

Disease surveillance entails regular investigation of the
occurrence of diseases and health-related events, to ensure
early intervention and subsequent control of diseases.!! In
surveillance, there is the continuous systematic collection,
collation, analysis, and interpretation of data on discase
occurrences and public health events, and the use of such

information for public health action.!'! The notification of
such diseases to appropriate health authorities is important.
A disease outbreak is usually sudden; thus might overwhelm
the health system that has no effective surveillance system.
Therefore, an efficient surveillance system is of huge
importance, particularly in the reduction of mortality that
results from epidemics.

Globally, disease surveillance and notification entail electronic
case reporting, electronic laboratory reporting, and integrated
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Individual, local, national, and international levels of disease
surveillance exist. In Nigeria, disease surveillance and
notification began in 1988, following a major outbreak of
yellow fever.l"! There are disease surveillance and notification
officers (DSNO), tasked with the responsibility of investigating
and reporting disease outbreaks, and are usually in the various
local government areas (LGA) of the country, including Delta
State. In Africa, in 1998, integrated disease surveillance and
response (IDSR) was introduced as a strategy to re-invigorate
the surveillance system in the region; since then, a significant
progress has been made."

Nigeria has a list of notifiable diseases, and they include
epidemic-prone diseases, diseases targeted for eradication and
elimination, and other diseases of public health importance.
The list contains several diseases and is usually reviewed at
intervals. The notification of diseases starts from the clinician
in a health facility, then to the LGA DSNO, who will notify
the state epidemiologist or DSNO, then the information gets to
the epidemiology division of the Federal Ministry of Health.[!
The Federal Ministry of Health then notifies WHO. Reporting
forms, also called IDSR forms, are used to collect data and
notify relevant stakeholders. The overall target of disease
surveillance is the early detection of diseases of importance,
reduction in prevalence, and the prevention of mortality.[

The coronavirus disease 2019 (COVID-19) pandemic
challenged various health surveillance systems across the
globe. While some countries had no data, some were not
sharing adequate data with respect to their own population.?!
This demonstrated the inadequacies in the health surveillance
systems of many countries, and the need for real-time
surveillance tools, as well as integrated disease surveillance.
Since SARS-CoV-2 was noted to carry a high risk to the
community, being put into risk group class three, epidemiologic
surveillance was necessary.™ Thus, the place for thorough and
complete surveillance data becomes paramount.

Several European countries already use digital health tools; and
tend to pursue interoperability, which refers to several systems
being able to exchange information, and this was implemented
during the COVID-19 pandemic. Italy utilized online decision
support systems, which helped them cope with and interpret
their symptoms.t In Germany, the Surveillance Outbreak
Response Management and Analysis System (SORMAS) was
used in addition to other systems to facilitate contact tracing.”’
France utilized the Covidom program, a form of surveillance
application that helps physicians stratify patients into risk
groups, and offer appropriate care.®

Africa has made efforts to adopt electronic reporting of disease
surveillance information. Sierra Leone was one of the first
African countries, to fully adopt an electronic surveillance system
across all her public health facilities."” Electronic IDSR was also
used by Liberia’s Emergency Operation Center, with positive
outcomes.!'” Furthermore, Egypt has a web-based surveillance
system, the National Egyptian Electronic Disease Surveillance
System, which covers various communicable diseases.!'!

In Nigeria, paper-based IDSR forms are commonly used, but
web-based surveillance system is gaining more acceptance;
after it was found useful during the Ebola pandemic.!'?
The IDSR forms are traditionally paper based, and demand
movement from place to place; thus, the forms are subject to
harsh weather conditions, which negatively affects reporting
of cases. The forms may not be available in certain regions
of the country, and where it is available, timely reporting
is lacking. Because timely reporting is important in disease
surveillance, an application that can report real-time public
health events is vital; thus, electronic surveillance becomes
necessary. Electronic surveillance entails the use of electronic
systems to perform disease surveillance functions, which
include detecting and responding to public health events.!'
Mobile health is an example of electronic surveillance; and
uses the Internet to transmit data, and for telecommunication.

Sustainable Development Goals (SDGs) include good health
and well-being, with the target to end epidemics of common
conditions such as tuberculosis, malaria, as well as other
communicable diseases such as coronavirus disease.'¥ Thus,
the use of digital health tools like SORMAS is useful to limit
the COVID-19 epidemic; and help in the realization of SDG
goal 3. This stresses the importance of improving the detection
and notification of cases, and this will be improved once the
DSNOs find SORMAS easy to use.

Usability involves the assessment of the quality of a user’s
experience when interacting with products or systems, such as
websites, software, and applications. This study is guided by
some theories, including the usability theory. Usability entails
the combination of factors such as intuitive design, which
involves ease of understanding how to navigate through a site;
ease of learning, particularly for one who is not familiar with
the user interface; efficiency of use, how fast a familiar user
can accomplish tasks; memorability, if a user can sufficiently
remember how to use the site in the future; error frequency
and severity, how frequently do users make errors while using
the system, how serious the errors are, and ease at which users
recover from errors; and subjective satisfaction, if users enjoy
using the system.['™]

Following the widespread use of mobile phones and tablets,
the under-reporting of cases, as well as the need for real-time
information, the need for a mobile health tool arose. This was
necessary to determine the actual incidence of an epidemic
in an area; as poor surveillance tools might give a false
impression of a low incidence of such disease in an area. Such
false impressions manifested during the COVID-19 pandemic,
particularly in Africa, where few cases were reported due to
poor surveillance tools. Nigeria was fortunate to utilize a
mobile electronic surveillance tool, SORMAS, during the
pandemic.

SORMAS is a mobile health tool, originally designed by a
German company, used in detecting and reporting public health
events; initially used during the West African Ebola epidemic.!'®!
It is also being employed in reporting COVID-19 cases, and
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other epidemic diseases. However, SORMAS needs a stable
broadband network, quality or smart electronic device, and a
technologically oriented user; these are not readily available.
This mobile tool is yet to have widespread use for notifiable
diseases in all parts of Nigeria.

Attempts made at searching online for studies on usability or
user experience, elucidate the fact that there is almost no study
done to ascertain the usability of SORMAS for COVID-19 by
disease surveillance notification officers in Nigeria. A related
study conducted in Nigeria; evaluated the knowledge gained
before and after SORMAS training, and it showed a gain in
knowledge after training on SORMAS."3/ No readily available
study assessed the usability of SORMAS among surveillance
officers in Nigeria; hence, this study is more or less novel.

This study is focused on epidemiology officers or personnel
who use SORMAS in Delta State; this includes DSNOs, and
their assistants DSNOs (ADSNOs). It demonstrates some
factors limiting the implementation of an established electronic
surveillance system in Nigeria. It shows why SORMAS, and
related software, should be used for the surveillance of diseases
in Nigeria.

MarteriaLs AND MEeTHODS

This qualitative study was conducted across the various LGA
of Delta State, and there are 25 LGA. The state has a total land
area of 16,842 km?; lies between longitudes 5°00 and 6°45°E,
and latitudes 5°00 and 6°30°N; with the capital being Asaba.
It involved those who used SORMAS for the COVID-19
outbreak: the various DSNO, and their ADSNO across the
LGA in the state.

This study included 25 epidemiology officers, and used a
purposive sampling technique; was carried out in the year 2022.
The sample size was based on the number of LGA in Delta
State, as the sample size for interview in qualitative study may
vary between 20 and 30 people.l'” Inclusion criteria include
those who were epidemiology officers before 2020; those
who used SORMAS for COVID-19, and currently occupied
those positions. Exclusion criteria included those who were
employed in the year 2020, and beyond; those who did not
use SORMAS for COVID-19; those who did not occupy the
position at the time of this research; those who were involved
in both pilot study and pretesting of my interview guide; and
those officers who declined to partake in the study.

A semi-structured interview was conducted using an interview
guide for all participants; after a pretest of the guide was done.
A pretest of the interview guide, involving a few workers
who used SORMAS in Delta State, guided the interview
questions. These people were excluded from the research
work. The duration of the interview was determined by the
participant’s explanatory ability. A telephone call was put
across to the DSNO or ADSNO, and a meeting was arranged
at the convenience of the participants. They were given the
participation and consent form; and allowed to read through it.

Once they agreed to participate, a consent/participation form
was signed, and a face-to-face interview was conducted. Their
facial expression and other nonverbal cues were noted. The
audio recordings were diligently transcribed in a Microsoft
Word document, to ensure accurate analysis.

The study protocol was submitted to the appropriate body.
Permission to conduct the study was obtained from the
appropriate ethics body. Participants were made to know the
objectives of the study, that it was voluntary, not mandatory
to participate, and that they could withdraw their participation
at any time.

The analysis was carried out using the thematic content analysis,
and aided by the software, Analysis of Qualitative Data (AQUAD)
version 7.6.1.1 is a software for qualitative study, produced by
Gunter Huber in Germany; this analysis was done in several
phases. The first phase involved a review of the interview
transcripts, and cross-checking with the original audio recordings;
to ensure nothing was left out. The next was going back and forth
among the transcripts to note emerging categories and relevant
phrases were highlighted using AQUAD; subsequently, these
useful phrases were coded. Thereafter, the codes were compared to
establish any relationships or differences within the data. Finally,
the codes were grouped under themes. The transcripts will be
stored in the Department of Community Medicine.

ResuLts

Twenty-five participants partook in this study and only three
were male. The average duration of the interview was 21 min
and 42 s; data saturation was noted at the 24" participant.
It was observed that females mostly occupied the roles of
DSNO and ASNO [Figure 1]. The only reason that could
be deduced for the preponderant of females was related to
the predominant profession among these officers; most had
a nursing degree either from a school of nursing or from the
university [Figure 2]. Most of the respondents were middle
aged, i.e. between 40 and 60 years; 8 out of the 25 (32%)
respondents were within the age group of 45-49 years; 7 (28%)
were within 40-44 years; 5 (20%) of them fell between 50 and
54 years; 4 (16%) were between 55 and 59 years; and only
1 (4%) was within 35-39 years [Figure 3].

All the respondents understood that COVID-19 needed
surveillance due to its highly infectious nature. Most who had
difficulty with the initial use of the application improved over
time, and this was after regular training. Respondent 7 said:
“Initially it was difficult, we were making mistakes; but what
you do from time to time, you become master of it; even when
I went to visit my facility, i wanted to use it and I couldnt,
so I went back and it was settled.” They all complained of
unavailability of internet data, after the stoppage of free data
by National Centre for Disease and Control. Respondent 10
said: “NCDC have stopped giving us data; previously they gave
us 101,500 worth of airtime. I could consume 40 gigabytes
a month which is 10,000 naira worth of airtime particularly
during the outbreak; I cannot afford that....”
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Figure 1: The gender distribution of the participants; females accounted
for 88% and males for 12%
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Figure 2: The qualification of the respondents; 84% of them had a
nursing degree; 8% were Community Health Extension Workers; 4%
were pharmaceutical technologists, and 4% had a Public Health degree.
CHEW: Community Health Extension Workers
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Figure 3: The age group of the respondents; 32% were between 45 and
49 years; 28% of corresponds to those aged 40—44; 20% of them were
between 50 and 54 years; 16%, 55-59 years; and 4%, 35-39 years

SORMAS was deemed to be applicable to other infectious
diseases of importance, and some suggested that its use may

be extended to noninfectious diseases like obesity. Respondent
1 said: “...It can be used for noninfectious diseases like
hypertension, obesity, if the government wants to really do
something about that, they can always try to use it, it is left
Jfor them to introduce it, and people will comply with it....”
All the respondents opined that it was effective in surveillance
function, particularly in the notification, case reporting, and
contact tracing. Respondent 22 opined: “We use SORMAS to
disseminate information. Also, with the address and phone
number the person gives to you, it helps with contact tracing.”

Various challenges were observed. Internet connectivity
problems and airtime unavailability were major complaints;
because the use of SORMAS largely depends on airtime and
data, which if in shortage, will limit its use. Respondent 1
said: “Em, the real challenge I really think we are facing with
SORMAS is when you get to a community, where there is no
internet connection; but there are some villages that you will
get to, you cannot really (switch) on your data, and you cannot
even get data, you cannot get anything....” Poor technical
know-how, software glitches, hardware problems, dishonest
patients, lack of workforce, and lengthy variables were
among other challenges noted. Inadequate financial support
for transportation was another factor echoed by virtually all
the respondents.

Discussion

Most of the respondents had difficulty using SORMAS at
the first exposure, however after initial training most found
it relatively easy to use; though very few still had difficulty
with its use. However, they all agreed that prior training was
necessary to facilitate ease of use. Respondent 24 said that the
initial usage was not easy, as she lacked adequate computer
knowledge, and could not use the application, as she kept losing
information stored; but, after a series of training, her recent
usage has been better. This supported the findings that end-user
training correlates with improved performance in accepting
technology.!'™® It also showed that certain human characteristics
affect the use of a product, as explained in the usability theory.

Most participants opined that they preferred and enjoyed using
SORMAS, because of attributes such as faster reporting, good
feedback, and being far less bulky. A respondent enjoyed
using SORMAS and rated her usage to be 80%, and she could
easily download it from Play Store and found the application
to be straightforward. However, Respondent 2 said that she
preferred the manual forms; because she felt that everything
starts with writing down before entering it on SORMAS; but
she recognized that the world has moved past manual forms,
and she is willing to adjust. These different preferences buttress
the finding that some people are early adopters and some are
laggards, as explained in the innovation theory.["”]

In terms of applicability to other infectious diseases that are
not COVID-19, most participants agreed that they used it
for other diseases, with not many differences noted. When
asked, respondent 17 used SORMAS for other diseases
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such as measles, yellow fever, cholera, and acute flaccid
paralysis, and found no difference in usage when compared
with COVID-19. This was corroborated by the fact that it was
used for Ebola, a viral hemorrhagic fever.!'* Some respondents
also believe that this software can be used for surveillance of
noninfectious conditions such as obesity; Respondent 1 opined
that if the government decides to use SORMAS for obesity or
hypertension, it will be used. However, no literature or study
showed the use of SORMAS for conditions such as obesity
or hypertension.

Concerning the effectiveness of the software for surveillance
of COVID-19, all the respondents agreed that SORMAS has
helped with contact tracing, and better case reporting. This
was supported by Respondent 21 who said that the software
has significantly helped in the detection of cases, as well as in
contact tracing, and all that is required is adequate data entry.
This was in keeping with the finding that SORMAS improves
the analysis of case reports, is timely, and SORMAS was
valuable for outbreak detection.['*]

Challenges varied across the respondents, but all the
participants complained of poor network connection.
Respondent 1 complained that her major challenge is internet
connection problems; there are some villages with no network
signal at all, and it greatly limits her fieldwork, but she still
appreciated the efforts of the state and relevant partners. This
stressed the importance of internet connectivity, which is said
to support applications used in public health.?” This is related
to the unavailability of adequate airtime after NCDC withdrew
the free airtime, which ensures network connection.

Many had poor knowledge of using the technological device,
and this was demonstrated when they were introduced to
SORMAS. For Respondent 5, her challenge was difficulty
using the application and could not sufficiently enter cases,
which made her lag behind. Here, she expressed difficulty in
able to navigate through the application or software, which
limited her utilization of the software services. This agrees
with the fact that a lack of knowledge of an online application,
poses a challenge and limits the usage of such tools."

Another common challenge noted was the slow speed of the
initial device given to them by NCDC. The hardware problem
was so significant that it had to be replaced. Respondent 16
stated that the initial device given to them was just too slow,
but this improved when it was changed. Attempts to know the
make and name of the initial device; showed that the RAM was
1 gigabyte (GB), which should be enough. According to a study
on hardware requirements for SORMAS use, the minimum
RAM was 1 GB and the battery was 2070 mAh.[') However,
this does not agree with the above finding of the slowness of
the phone, as it met the minimum requirement. However, it
is possible that the current one was an improved version of
the initial version of the SORMAS app. Thus, there is a need
for a device with faster speed, and Respondent 20 requested
that the tablet device should be upgraded to a faster one, and
opined that a good quality laptop be considered.

Transportation was another problem, as the cost of their movement
was not adequately compensated for by the government or
relevant partners. Respondent 13 said: We need transportation,
and we don t have vehicles. Our bikes, they supplied to us, is
bad; it was supplied about 5 years ago or so by WHO, and
since that time, transportation is difficult. This challenge of
transportation and inadequate financial resources was noted to
affect surveillance and outbreak response in Nigeria.['”

CoNncLuSION

The study has shown the factors affecting ease of use,
effectiveness, applicability, and challenges affecting the
use of SORMAS in Delta State, Nigeria. All the users had
difficulty using SORMAS, particularly at the initial time; but
this improved with usage, though a few still find it difficult
to use. They all stated that the software was effective; and
applicable to other diseases. They all stated that SORMAS
could be used for other disease conditions. The challenges
include poor networks, inadequate technological knowledge,
poor network, insufficient data, poor funding, and a few others.
Some partook in the interview hastily, and this might have
reduced the information gotten from them. There is a need to
conduct more studies on SORMAS use, and its effectiveness;
so as to know ways to improve for better disease surveillance.

The strengths of this study include the demonstration of the
role of SORMAS in surveillance, the evaluation of its use by
epidemiology officers, the importance of digital health tools in
surveillance, and the provision of a template for larger studies.
The limitations of this study include its objective nature and
limited number of participants.

Recommendations include regular training of epidemiology
officers on the use of SORMAS; provision of a good network
and adequate data; increased government allocation to the
health sector, and improved wages of epidemiology officers.
Political enlightenment is needed; also in addition, NCDC
should be appropriately funded, to improve overall surveillance
activities.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Isere EE, Fatiregun AA, Ajayi 10. An overview of disease surveillance
and notification system in Nigeria and the roles of clinicians in disease
outbreak prevention and control. Niger Med J 2015;56:161-8.

2. Centre for Disease Control and Prevention (CDC). National Notifiable
Diseases Surveillance System (NNDSS). CDC; 2021. Available from:
https://www.cdc.gov/nndss/about/conduct.html. [Last assessed on
2022 Aug 17].

3. Morgan OW, Aguilera X, Ammon A, Amuasi J, Fall IS, Frieden T, ez al.
Disease surveillance for the COVID-19 era: Time for bold changes.
Lancet 2021;397:2317-9.

4. TIbrahim NK. Epidemiologic surveillance for controlling COVID-19
pandemic: Types, challenges and implications. J Infect Public Health

W Nigerian Journal of Medicine | Volume 32 | Issue 3 | May-June 2023

323



https://www.cdc.gov/nndss/about/conduct.html

Ozakpo, et al.: Usability of SORMAS for COVID-19

2020;13:1630-8.

Wong BL, Maal L, Vodden A, van Kessel R, Sorbello S, Buttigieg S,
et al. The dawn of digital public health in Europe: Implications for public
health policy and practice. Lancet Reg Health Eur 2022;14:100316.
Tozzi AE, Gesualdo F, Urbani E, Sbenaglia A, Ascione R, Procopio N,
et al. Digital surveillance through an online decision support tool for
COVID-19 over one year of the pandemic in Italy: Observational study.
J Med Internet Res 2021;23:¢29556.

Koster AM, Bludau A, Devcic SK, Scheithauer S, Mardiko AA,
Schaumann R. Infection surveillance measures during the COVID-19
pandemic in Germany. GMS Hyg Infect Control 2021;16:Doc27.
Yordanov Y, Dechartres A, Lescure X, Apra C, Villie P, Marchand-
ArvierJ, et al. Covidom, a telesurveillance solution for home monitoring
patients with COVID-19. J Med Internet Res 2020;22:¢20748.

World Health Organization, Africa. Sierra Leone Leads the Way
in Africa with Fully Functional Electronic Disease Surveillance
System. WHO; 2019. Available from: https://www.afro.who.int/news/
sierra-leone-leads-way-africa-fully-functional-electronic-disease-
surveillance-system. [Last accessed on 2022 Sep 03].

. eIDSR-Enhance Disease Prevention and Control Through the Capture

and Submission of Data on Epidemiologically Important Diseases.
Available from: https://www.ehealthafrica.org/eidsr. [Last accessed on
2022 Oct 30].

. Wessam E, Sahar E, Samir R, Amr K. Evaluation of National Electronic

Disease Surveillance System Regarding Viral Hepatitis A-Egypt,
2012-2016; 2017. Available from: https://www.tephinet.org/learning/
fead/evaluation-of-national-electronic-disease-surveillance-system-
regarding-viral. [Last accessed on 2022 Jul 15].

. Perscheid C, Justus B, Claus H, Janke M, Moyer D, Laedtke T, et al.

Frontiers: Ebola outbreak containment: Real-time task and resource Co-
ordination with SORMAS. Technol Rep Front 2018;5:3-6. Available
from: https://www.frontiersin.org/articles/10.3389/fict.2018.00007/
full. [Last accessed on 2022 Jul 30].

. Tom-Aba D, Silenou BC, Doerrbecker J, Fourie C, Leitner C,

20.

21.

. United

Wahnschaffe M, et al. The surveillance outbreak response management
and analysis system (SORMAS): Digital health global goods maturity
assessment. JMIR Public Health Surveill 2020;6:¢15860.

Nations ~ Development  Programme (UNDP). The
SDGs in Action; 2022. Available from: https://www.undp.org/
sustainable-development-goals?gclid=EAlalQobChMI18SmsMSJ
QIVhcvVCh1AUWVUEAAYASAAEZINDPD BwE. [Last accessed on
2022 Aug 04].

. Usability Evaluation Basics; 2020. Available from: https:/www.

usability.gov/what-and-why/usability-evaluation.html. [Last accessed
on 2022 Aug 24].

. Adeoye OO, Tom-Aba D, Ameh CA, Ojo OE, Ilori EA, Gidado SO,

et al. Implementing surveillance and outbreak response management and
analysis System (SORMAS) for public health in West Africa — Lessons
learnt and future direction. Int J Trop Dis Health 2017;22:1-17.

. Sakshi S. Determining Sample Size for Qualitative Research: What is

the Magical Number? 2018. Available from: https://interq-research.
com/determining-sample-size-for-qualitative-research-what-is-the-
magical-number/. [Last accessed on 2022 Aug 31].

. Marshall B, Mills R, Olsen D. The role of end-user training in technology

acceptance. Rev Bus Inf Syst (RBIS) 2008;12:1-8.

. Diederen P, Meijl H, Wolters A, Bijak K. Innovation adoption in

agriculture: Innovators, early adopters and laggards. Noteb Rural Econ
Sociol 2003;67:29-50. Available from: https://hal.archives-ouvertes.fi/hal-
01201041. [Last accessed on 2022 Sep 29].

National Research Council. Health Applications of the Internet. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK44714/. [Last accessed
on 2022 Nov 03].

Ajayi WI, Nnamani O, Ozoji BE. Evaluation of the usability and
challenges facing the adoption of online based cloud services in national
Open University of Nigeria, North central zone. Asia Pac J Educ Arts
Sci 2016;3:85-90. Available from: http://apjeas.apjmr.com/wp-content/
uploads/2016/11/APJEAS-2016.3.4.12.pdf. [Last accessed on 2022
Nov 04].

Nigerian Journal of Medicine | Volume 32 | Issue 3 | May-June 2023 -



https://www.afro.who.int/news/sierra-leone-leads-way-africa-fully-functional-electronic-disease-surveillance-system
https://www.afro.who.int/news/sierra-leone-leads-way-africa-fully-functional-electronic-disease-surveillance-system
https://www.afro.who.int/news/sierra-leone-leads-way-africa-fully-functional-electronic-disease-surveillance-system
https://www.ehealthafrica.org/eidsr
https://www.tephinet.org/learning/fead/evaluation-of-national-electronic-disease-surveillance-system-regarding-viral
https://www.tephinet.org/learning/fead/evaluation-of-national-electronic-disease-surveillance-system-regarding-viral
https://www.tephinet.org/learning/fead/evaluation-of-national-electronic-disease-surveillance-system-regarding-viral
https://www.frontiersin.org/articles/10.3389/fict.2018.00007/full
https://www.frontiersin.org/articles/10.3389/fict.2018.00007/full
https://www.undp.org/sustainable-development-goals?gclid=EAlalQobChMI18SmsMSJ_QIVhcvVCh1AUwVUEAAYASAAEgINbPD_BwE
https://www.undp.org/sustainable-development-goals?gclid=EAlalQobChMI18SmsMSJ_QIVhcvVCh1AUwVUEAAYASAAEgINbPD_BwE
https://www.undp.org/sustainable-development-goals?gclid=EAlalQobChMI18SmsMSJ_QIVhcvVCh1AUwVUEAAYASAAEgINbPD_BwE
https://www.usability.gov/what-and-why/usability-evaluation.html
https://www.usability.gov/what-and-why/usability-evaluation.html
https://interq-research.com/determining-sample-size-for-qualitative-research-what-is-the-magical-number/
https://interq-research.com/determining-sample-size-for-qualitative-research-what-is-the-magical-number/
https://interq-research.com/determining-sample-size-for-qualitative-research-what-is-the-magical-number/
https://hal.archives-ouvertes.fr/hal-01201041
https://hal.archives-ouvertes.fr/hal-01201041
https://www.ncbi.nlm.nih.gov/books/NBK44714/
http://apjeas.apjmr.com/wp-content/uploads/2016/11/APJEAS-2016.3.4.12.pdf
http://apjeas.apjmr.com/wp-content/uploads/2016/11/APJEAS-2016.3.4.12.pdf

