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ABSTRACT

Introduction: Efficient epidemiological moni-
toring of virus diseases is crucial in evaluat-
ing general public health, the prevalence of
specific diseases, the pattern of spread, and
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implementing preventative and control strate-
gies into action.

Methods: This study analyzed data obtained
from the Field Epidemiology Program (FETP)
which is part of the Ministry of Health (MOH)
in Saudi Arabia, which contained reported cases
of infectious diseases over four years, from Janu-
ary 2018 to December 2021, to investigate and
highlight the significant trend and incidence
rate for each viral infectious disease.
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Results: Of the reported viral infectious dis-
eases, hepatitis B and C, dengue fever (DF), influ-
enza, chickenpox, and measles were the high-
est reported viral cases over four years. For the
aforementioned diseases, males were often more
susceptible to viral infections than females.
Except for DF, this viral infection was more com-
mon in Saudi citizens. Viral illnesses like hand,
foot, and mouth disease were less prevalent,
while neurological viral disorders such as acute
flaccid paralysis were rarely detected. There was
an overall reduction in viral cases recorded dur-
ing 2020-2021, which may be attributed to the
implementation of preventive measures during
the Coronavirus Disease 2019 (COVID-19) pan-
demic or an underreporting of cases during the
lockdown of that time.

Conclusion: The prevalence of these common
viral infections in the Saudi population suggests
that understanding the mechanisms influenc-
ing changes in these viruses, methods of trans-
mission, and the burden of these diseases is a
priority for health policy. This understanding is
necessary to develop effective intervention and
preventive strategies.

Keywords: Epidemiology; Surveillance; Viral
infections; Ministry of Health; Saudi Arabia

Why carry out this study?

Viral infections are recognized as one of the
leading causes of illness and death globally.

Epidemiological surveillance is considered
a vital approach to monitoring, preventing,
and controlling infection outbreaks.

This study demonstrates the current Saudi
epidemiological surveillance for viral infec-
tions that were reported from 2018 to 2021.

What was learned from the study?

The results revealed that hepatitis B and C,
dengue fever; influenza illness, influenza-
like illness, chickenpox and measles were
the highest reported viral cases over the four
years duration, while hand, foot, and mouth
disease and neurological viral disorders such
as acute flaccid paralysis were less prevalent.

The study revealed a clear lack of reporting
and representation of some viral infections,
implementing an improved public health
surveillance system is necessary to overcome
challenges associated with underreporting of
communicable diseases.

INTRODUCTION

Viral infectious diseases can have a serious
impact on mortality and morbidity over many
years. Before vaccinations were developed,
chicken pox, for example, caused thousands of
fatalities and is one of the viral illnesses with
a higher fatality rate. A recent example which
caused a terrible impact on individuals’ lives and
economies all across the world is the Coronavi-
rus Disease 2019 (COVID-19) pandemic, which
is only one of several significant viral infectious
disease epidemics that have occurred in recent
years [1]. However, there have been notable
achievements in public health over the past few
decades that contributed to the reduction in
mortality and morbidity, especially in childhood
mortality, improved accessibility of treatments,
better sanitation, and the development of vac-
cination programs [2].

On the other hand, air pollution, interna-
tional transportation systems that raised the
possibility of pathogen transmission, and high
population density all contributed to the contin-
uous development of viral infectious disease [1].
According to the United States Centers for Dis-
ease Control and Prevention (CDC), there were
approximately 41,917 deaths caused by influ-
enza and pneumonia in 2021 [3], compared to
other, more widespread viral infections like hep-
atitis B virus (HBV), which is estimated to be the
cause of 820,000 deaths annually [4]. According
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to the CDC, epidemiological surveillance is “the
ongoing, systematic collection, analysis, and
interpretation of health-related data essential
to planning, implementation, and evaluation of
public health practice” [5]. National authorities
are often responsible for the execution of such
surveillance, which includes reporting, monitor-
ing, and evaluating specific cases.

On a global level, various surveillance-related
details are quickly and easily accessible on global
websites, such as those from the CDC (www.
cdc.gov/mmwr) and the World Health Organi-
zation (WHO; www.who.int/csr). Another sig-
nificant website is the Global Burden of Disease
(https://www.healthdata.org/research-analy
sis/gbd) which provides a complete picture of
mortality and disability across nations, periods,
ages, and sex presented in this epidemiological
analysis. In Saudi Arabia, infectious disease cases
are reported in the Field Epidemiology Program
(FETP), which is part of the Deputy Ministry for
Public Health at the Ministry of Health (MOH).

In addition to the significance of epidemio-
logical monitoring, assessments of the burden
of disease can help health policy in at least five
important ways: assessing performance, gener-
ating forums for informed debate of values and
priorities, identifying national control priorities,
creating knowledge, and allocating resources
across health interventions [6]. This study has
analyzed data obtained from the FETP, which
contained reported cases of infectious diseases
over 4 years, from January 2018 to December
2021, to investigate and highlight the significant
trend and incidence rate for each viral infectious
disease.

METHODS

The Saudi National Authorities have devel-
oped an epidemiology surveillance system to
investigate and control the prevalence rate of
infectious diseases. In this study, the FETP’s sur-
veillance data and epidemiology reports were
obtained and assessed to show the varying epi-
demiology of viral infectious diseases in Saudi
Arabia from January 2018 to December 2021, a
period for which data were available. The total

number of cases was calculated along with their
demography, as represented by sex and nation-
ality. The cumulative case data obtained were
employed to calculate the incidence rates (IR)
per 100,000 population with a 95% confidence
interval (CI). Demographic data were used to
compare between males and females, as well as
the nationality categories for Saudis and non-
Saudis, and were analyzed using Student’s ¢
test, since the data were normally distributed,
and results are presented as means. To estimate
trends in viral infectious disease rates over time,
the cumulative cases reported during the speci-
fied period were analyzed using regression analy-
sis which includes P values and the F statistic
(F value) to test the overall significance of the
regression model, and the high F value indicates
that the regression model provides a better fit
than a model with no predictors. The P value
has been associated with the F value to assess the
significance of relationships in this study. The
analysis of reported cases was performed using
Microsoft Excel software (version 16.75.2), and a
P value < 0.05 was considered statistically signifi-
cant for all statistical analyses in this epidemiol-
ogy study. The data presented in this study are
based on previously collected data and no new
data of human participants were involved by
any of the authors; hence, no ethical approval
was required.

RESULTS

The Saudi monthly epidemiology reports
showed the number of cases for each disease
and reflected the trend of infection from 2018
to 2021. In Saudi Arabia, the hepatitis IR varies
from high to low based on the type. For exam-
ple, in 2018, the IR of HBV was 24.6 (95% CI
24.52-24.68) compared to the IR of hepatitis E
(HEV) which was 0 (95% CI 0-0). Based on the
results of the total number of cases reported,
the prevalence rates of HBV and C were higher
than hepatitis A (HAV), HEV, and D. However,
the reported cases reduced in the period of
2018-2021, such as the total number of hepa-
titis C (HCV) cases in 2018 was 3460, whereas
in 2021 the cases had reduced to 1890 (Table 1;
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Table 1 The incidence rate (IR) per 100,000 population, with a confidence interval (CI), for the total number of reported
viral infections between 2018 and 2021 in Saudi Arabia

Viral infec-  Total in 95% CI Total in 95% CI Total in 95% CI Total in 95% CI
tious discase 2018 (IR) 2019 (IR) 2020 (IR) 2021 (IR)
Hepatitis A 282(0.9)  0.88-0.92 243(0.8)  0.78-0.82 96 (0.3) 029-031 82(03)  0.29-031
Hepatitis B 7423 (24.6) 24.52-24.68 6746 (22.4) 22.23- 4254 (13.5) 13.24-13.76 4796 (15.6) 15.41-
22.57 15.79
Hepatitis C 3460 (11.5) 11.43-11.57 3236 (10.8) 10.67— 1957(62)  6.08-632 1890 (6.1)  6.04—
10.93 6.16
HepatitisD 12 (0.0) 0.00-0.00 2 (0.0) 0.00-0.00 4 (0.0) 0.00-0.00 1 (0.0) 0.00—
0.00
Hepatitis E 8 (0.0) 0.00-0.00 9 (0.0) 0.00-0.00 3 (0.0) 0.00-0.00 5 (0.0) 0.00—
0.00
Dengue fever 4266 (14.1) 13.42-14.78 1888 (6.3) 6.17-6.43 1372 (43)  4.11-449 2136(6.9) 6.67-
7.13
Denguchem- 659 (22)  2.10-230 340(1.1)  1.04-1.16 201(0.6)  055-0.65 124(04)  0.38-
orrhagic 0.42
fever
Alkhumra  1(0.00) 0.00-0.00 1(0.00)  0.00-0.00 0 (0.00) 0.00-0.00 0 (0.00) 0.00—
fever 0.00
Chikungunya 2 (0.01) 0.01-0.01 1(0.00)  0.00-0.00 0 (0.00) 0.00-0.00 0 (0.00) 0.00—
fever 0.00
West Nile 0 (0.00) 0.00-0.00 0(0.00)  0.00-0.00 1(0.00) 0.00-0.00 0 (0.00) 0.00—
virus 0.00
Severe acute 0 (0.00) 0.00-0.00 1(0.00)  0.00-0.00 0 (0.00) 0.00-0.00 1 (0.00) 0.00—
respiratory 0.00
syndrome
Middle East 142 (0.5)  049-051 231(0.8)  0.76-0.84 87 (0.3) 0.28-0.32 23 (0.1) 0.10-
respiratory 0.10
syndrome
Influenza 5923 18.81-20.41 9440 30.44— 2331(7.39) 6.78-8.00 847 (2.75) 2.50-
(seasonal) (19.61) (31.40) 32.36 3.00
Influenzalike 195(0.6)  057-0.63 999(3.3)  3.17-343 223(07)  0.64-0.76 7 (0.00) 0.00—
illness 0.00
Chickenpox 4339 (14.4) 14.22-14.58 3627 (12.1) 11.98- 1628 (5.16)  4.90-5.42 929 (3.02)  2.98-
12.22 3.06
Measles 1007 (3.33) 3.21-345 793 (2.64) 2.45-2.83 23(0.07) 0.06-0.08 99 (0.32) 0.29-
0.35
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Table 1 continued
Viral infec-  Total in 95% CI Total in 95% CI Total in 95% CI Total in 95% CI
tious disease 2018 (IR) 2019 (IR) 2020 (IR) 2021 (IR)
Mumps 158(052) 051053 175(0.58) 0.57-059 151(048)  0.47-049 110(0.36)  0.35-
0.37
Rubella 34(0.1) 0.10-0.10 38(0.13)  0.13-0.13 15(0.05)  0.05-0.05 12(0.04)  0.04—
0.04
Congenital 2 (0.01) 0.01-0.01 0(0.00)  0.00-0.00 0 (0.00) 0.00-0.00 2 (0.01) 0.01—
rubella 0.01
syndrome
Hand, foot, 359 (1.19) 1.15-1.23 239(0.79) 0.75-0.83 49 (0.16) 0.15-0.17 95(0.31) 0.30-
and mouth 0.32
diseases
Rabies 0 (0.00) 0.00-0.00 0(0.00)  0.00-0.00 2 (0.01) 0.01-0.01 5 (0.02) 0.02—
0.02
Acute flaccid 0 (0.00) 0.00-0.00 0(0.00)  0.00-0.00 2 (0.01) 0.01-0.01 2(0.01) 0.01—
paralysis 0.01
Acute polio- 1 (0.00) 0.00-0.00 0(0.00)  0.00-0.00 0 (0.00) 0.00-0.00 0 (0.00) 0.00—
myelitis 0.00
Creutzfelde— 2 (0.01) 0.01-0.01 3(0.01)  0.01-0.01 0(0.00) 0.00-0.00 1(0.00)  0.00-0.00
Jakob
disease

Fig. 1A). The mean values for sex and nationality
were different for each group category. Based on
the mean P value, there was no significant dif-
ference between males and females, as shown in
Table 2. Nevertheless, HBV (P value = 0.00) and
HCV (P value = 0.02) showed significant differ-
ences between the nationality groups (Table 2).
Moreover, according to the regression test,
there was a significant decreasing trend in HAV
(F=18.23, P £0.05) (Table 3).

In Saudi Arabia, several of the viral diseases
reported according to the FETP are vector-
borne. Dengue fever (DF) and dengue hemor-
rhagic fever (DHF) represent the most common
diseases, with total number of cases in 2018 of
4266 and 659, respectively. On the other hand,
the IR of chikungunya, Alkhumra, and West
Nile Virus (WNV) diseases are rarely observed
(Table 1; Fig. 1B). Based on sex variation, there
is no significant difference, although the mean
of DF infection in female cases is 422.5, which is

less than the male cases, 1992.75. Also, national-
ity variation has shown no significant difference
even when there are differences in the number
of cases between Saudi and non-Saudi (Table 2).
From 2018 to 2021, the trend of DHF signifi-
cantly decreased (F = 19.83, P < 0.04), in addi-
tion to chikungunya fever (F = 16.33, P < 0.095),
as observed in Table 3.

According to the data, the most common
respiratory viral infection in Saudi Arabia from
2018 to 2021 was seasonal influenza, which
reached 9440 cases. Additionally, there are rarely
occurring respiratory viral diseases, such as
severe acute respiratory syndrome, Middle East
respiratory syndrome, and influenza-like illness
(ILI) with IR of (0, 0.1, and O, respectively) in
2021, as shown in Table 1 and Fig. 1C. The mean
of infected male and female cases is similar in
most respiratory viral diseases, with no signifi-
cant differences between sex categories or in the
nationality categories (Table 2). Even though all
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Fig. 1 Epidemiological trends of infectious viral diseases
in Saudi Arabia during 2018-2021, showing the total
reported cases of: A hepatitis; B vector-borne viral diseases;

respiratory viral infectious diseases can cause
pandemics or epidemics, our data showed no
significant trend through an outbreak (Table 3).

The most common exanthematous viral
infectious diseases in Saudi Arabia are chicken-
pox and measles, whereas the less common are

C respiratory viral infectious disease; D exanthematous
viral infectious disease; and E neurological viral infectious
disease

mumps, rubella, congenital rubella syndrome,
and hand, foot, and mouth diseases. For exam-
ple, in 2018, the total number of chickenpox
cases reported was 4339, and the total number
of measles cases was 1007, compared to the total
cases reported for mumps and rubella, which
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Table 2 The differences between demographic categories (sex and nationality) based on the mean values of the total number
of reported viral infections between 2018 and 2021 in Saudi Arabia

Viral infectious disease Reported sex

Reported nationality

Male (mean) Female (mean) Pvalue Saudi(mean) Non-Saudi(mean) P value

Hepatitis A 107.25 68.25
Hepatitis B 3554 2246.25
Hepatitis C 1543.75 1091.25
Hepatitis D 2.5 2.25
Hepatitis E 4.5 1.75
Dengue fever 1992.75 4225
Dengue hemorrhagic fever 264.75 66
Alkhumra fever 0.5 0
Chikungunya fever 0.5 0.25
West Nile virus 0.00 0.25
Severe acute respiratory Syndrome  0.25 0.25
Middle east respiratory syndrome  92.5 28.25
Influenza (seasonal) 2364.75 2269.5
Influenza like illness 180.25 175.75
Chickenpox 1688.25 941.5
Measles 244 236
Mumps 85.5 63
Rubella 11.25 13.5
Congenital rubella syndrome 0.00 1
Hand, foot and mouth diseases 103.25 82.25
Rabies 1.25 0.5
Acute flaccid paralysis 0.5 0.5
Acute poliomyelitis 0 0.25
Creutzfeldt—Jakob disease 1 0.5

0.34 110 64.5 0.27
0.06 4405 1346.75 0.00
0.20 1850.75 757 0.02
0.90 35 0.5 0.27
0.18 3 3.25 0.87
0.07 738.25 1662.25 0.19
0.13 117.25 210 0.42
0.18 0.25 0.25 1.00
0.68 0.5 0.25 0.67
0.39 0.25 0.00 0.39
1.00 0.25 0.25 1.00
0.14 94.25 26.25 0.12
0.95 3194.75 1396.5 0.28
0.98 236 91.75 0.43
0.26 1770 817 0.20
0.96 380.5 99 0.28
0.06 115.25 31.5 0.00
0.66 20.25 3.75 0.07
0.18 1 0.00 0.18
0.69 137 47.75 0.14
0.49 1 0.5 0.58
1.00 0.75 0.25 0.39
0.39 0.00 0.25 0.39
0.55 1.25 0.25 0.21

Bolded values statistically significant (P < 0.05)

represented 158 and 34 cases, respectively, as
shown in Table 1 and Fig. 1D. According to the
mean value for mumps, there is a significant dif-
ference between Saudi and non-Saudi categories
(P value = 0.00), and the mean number of cases
were 115.25 and 31.5, respectively (Table 2).
Based on the regression test, chickenpox has

shown a significant decrease in trend over time
(F =44.68, P <0.02) (Table 3). Interestingly, in
the period of 2018-2021, the total number of
cases reduced from 4339 to 929, as shown in
Table 1 and Fig. 1D.

Neurological viral infectious diseases are
rarely found in Saudi Arabia. From 2018 to
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Table 3 Regression analysis based on the cumulative reported cases of viral infections between 2018 and 2021 in Saudi Ara-

bia
Viral infectious disease Correlation coef- R*value Standard error Fvalue Pvalue
ficient
Hepatitis A 0.94 0.90 39.11 18.23 0.05
Hepatitis B 0.88 0.77 879.52 6.95 0.11
Hepatitis C 0.93 0.87 362.71 13.63 0.06
Hepatitis D 0.80 0.64 3.65 3.59 0.19
Hepatitis E 0.70 0.49 2.39 1.95 0.29
Dengue fever 0.69 0.48 1114.67 1.91 0.30
Dengue hemorrhagic fever 0.95 0.90 87.57 19.83 0.04
Alkhumra fever 0.89 0.80 0.31 8.00 0.10
Chikungunya fever 0.94 0.89 0.38 16.33 0.05
West Nile virus 0.25 0.06 0.59 0.14 0.74
Severe acute respiratory syndrome 0.44 0.20 0.63 0.50 0.55
Middle East respiratory syndrome 0.73 0.53 7331 233 0.26
Influenza (seasonal) 0.74 0.56 3119.07 2.56 0.25
Influenza-like illness 0.39 0.15 494.50 0.36 0.60
Chickenpox 0.97 0.95 409.06 44.68 0.02
Measles 091 0.83 244.23 10.23 0.08
Mumps 0.78 0.16 20.85 3.24 0.21
Rubella 0.87 0.76 7.83 6.45 0.12
Congenital rubella syndrome 0.00 0.00 1.41 0.00 1.00
Hand, foot, and mouth discases 0.89 0.80 76.06 8.33 0.10
Rabies 0.92 0.86 1.07 12.56 0.07
Acute flaccid paralysis 0.89 0.80 0.63 8.00 0.10
Acute poliomyelitis 0.77 0.60 0.38 3.00 0.22
Creutzfeldt—Jakob disease 0.60 0.36 1.26 1.12 0.40
Bolded values statistically significant (P < 0.05)
2021, reported cases of Creutzfeldt-Jakob dis- DISCUSSION

ease, acute flaccid paralysis, acute poliomyelitis,
and rabies were all less than five, based on FETP
data, with a lower percentage than other viral
infectious diseases reported. According to this
finding, the IR results for all neurological viral
infectious diseases was > 0.02 (Table 1; Fig. 1E).

Viral infectious diseases play critical roles
in causing high mortality and morbidity for
humanity. To evaluate the success of the vac-
cination program and to assess the efficacy of
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preventive measures, it is important to monitor
the spread of some significant viral infections.
Hepatitis diseases are one of the most critical
infections worldwide due to their lethality level,
transmission path, disease progression, patient
age, and sex. In Saudi Arabia, the total number
of hepatitis-infected cases decreased over the
years, which shows the significance of the infec-
tion control guidelines followed in the country.
The HBV infection rate is high among adults
aged over 30-59 years compared to younger
individuals, with 23,219 cases reported, despite
the implementation of a mandatory immuni-
zation program in Saudi Arabia. This may be
due to a decline in the seroprotection rate over
time [7], necessitating an additional booster
dose for each previously vaccinated person to
raise the immune protection against this viral
disease. Moreover, HAV infected males more
than females, and the incidence was higher in
the Riyadh region than in any other region, a
finding which agrees with the reported study
[8]. Most likely, this difference is attributed to
spontaneous clearance in females and to sex
hormones [9]. On the other hand, the risk of
cross-border transmission of food-borne HAV
infection increases with increased trade and
travel between countries, so infection control
requires international cooperation and safer
practices. Additionally, the prevalence rate has
decreased as a result of improved preventive
measures and living conditions [8]. Recent vacci-
nation studies against HAV in both Saudi Arabia
and Turkey during childhood have shown sig-
nificant prevention strategies and vaccine appli-
cation policies in other countries [10]. Based on
the data collected from the Saudi Arabia MOH,
hepatitis vaccination and other infection pre-
vention and control have led to a reduction in
the prevalence rate among the population.
Moreover, vector-borne viral diseases, which
include DF, DHF, AF, chikungunya fever, and
WNV usually occur in tropical areas that have
a massive number of insects leading to a high
risk of infection. The prevalence rate of DF has
been controlled in Saudi Arabia by using fogging
and applying a biocontrol approach of the Wol-
bachia, a bacteria which is a natural and environ-
mentally friendly method that does not involve
the use of chemicals or genetic modification

of the vector-borne replacement technology
[11] that is taking place in Jeddah, which is an
endemic city in Saudi Arabia [12], as an attempt
to reduce and eradicate dengue prevalence.
The Wolbachia-based biocontrol strategy was
implemented in 2021, proposing an alternative
strategy for reducing DF. This strategy has been
lauded by the WHO and the CDC of the United
States as one of the most effective and efficient
methods for controlling DF [13, 14]. According
to the WHO, the region of South American den-
gue outbreaks had almost 3 million suspected,
confirmed, and reported cases in 2023, with Bra-
zil, Bolivia, and Preu, which are tropical coun-
tries, having the highest number of dengue cases
[15]. Based on the MOH reports, the total num-
ber of infected cases in Saudi Arabia is expected
to reduce, based on the prevention, control, and
vaccination strategies being followed.
Respiratory viral infectious diseases pose a
constant threat to human life, initially present-
ing as a mild illness that may progress to respira-
tory failure. Respiratory viral infectious diseases
are highly contagious and can be deadly due to
their transmission and spreading through the
air, and through direct and indirect contact
with the infected person or contaminated sur-
faces. Based on the period of 2018-2021, the
reported infected cases in Saudi Arabia have
decreased due to the application of prevention
and treatment. Globally, it was estimated that
the seasonal influenza is responsible for 294,000
to 518,000 deaths annually [16]. Worldwide,
preventive measures have been implemented
to limit the spread of COVID-19, and investi-
gations have shown the effectiveness of these
measures in limiting the spread of several res-
piratory viruses [17]. Yearly in the United States,
the reported ILI cases reached 50 million [18],
whereas, in Saudi Arabia, the reported cases did
not exceed 1000 in the period of 2018-2021
(Table 1; Fig. 1C). In general, the prevalence
rate of respiratory viral diseases internationally
is high through outbreaks or seasonal changes
due to symptoms similarities and transmission.
Applying restrictions such as social distancing
significantly affects and reduces the spreading of
many respiratory viral infectious diseases and, in
some countries, such as South Korea, the reduc-
tion reaches 100% [19]. In Saudi Arabia, a recent
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study has shown that the pandemic COVID-19
has affected and impacted the number of influ-
enza cases [20], which meets and agrees with
this study’s findings. In the case of respiratory
viruses that have an impact on public health,
proper ventilation, cleanliness, and immuniza-
tion against flu viruses are essential, especially
for elderly and chronic illness patients.
Exanthematous infections such as chicken-
pox and measles are common in Saudi Arabia;
however, the total number of cases has been
reduced and controlled by the mandatory vac-
cines included in the childhood vaccination
schedule. Noteworthy, the chickenpox vaccina-
tion program in the United States has impacted
the prevalence rate and shown a significant
reduction in the reported cases [21]. China
has reported a decrease in the cases of rubella,
measles, and chickenpox during the COVID-
19 pandemic, and this significant reduction in
infection rate was due to preventive measures
implemented during the COVID-19 pandemic
[22]. This report agrees with our findings that,
from 2018 to 2021, the total number of cases has
been reduced and controlled by vaccination and
prevention approaches, even for other exanthe-
matous infections that require early detection
and isolation to reduce the infection rate.
Neurological viral infectious diseases are
rarely found in Saudi Arabia. According to this
finding, rabies cases were rarely reported from
2018 to 2021. However, a study examined 199
animals suspected of rabies in Saudi Arabia dur-
ing 2010 and 2017 where 158 of them were
infected with rabies, and most of them were
dogs and cats. The most common cases are in
the Qassim region, followed by the Eastern
region. The study recommended implementing
measures to eradicate rabies, which may pose
a risk to farmers and veterinarians, as dogs,
camels, and livestock animals are considered
reservoir animals [23]. Interestingly in Western
Europe, rabies disease has been eradicated for
about 15-20 years [24], opposite to the situa-
tion in Nigeria, where the risk factors for rabies
transmission are high due to the high rates of
dog bites [25]. From 2018 to 2021, neurologi-
cal viral infectious diseases had less than five
reported cases according to the MOH database,
which was a lower percentage than for other

reported viral infectious diseases (Fig. 1E). Due
to the preventive strategies that are followed
in Saudi Arabia, which include high infant
and children immunization, and vaccination
for adults at high risk of infection, travelers
from endemic countries are tested and follow
the implemented programs [26].

Furthermore, based on the results of this
current study, sex variations were observed in
several viral diseases, such as HBV, HCV, DF,
and chickenpox, which may occur due to sev-
eral reasons, including that females are gen-
erally greater in adaptive and innate immune
responses than men, the innate immune cell
activity in females is greater than in males,
and females have greater thymus cell helper (T
cell) counts and ratios compared to males [27].
Another reason is that some women may have
an asymptomatic infection [28].

Despite this study demonstrating epidemiol-
ogy data of viral infections reported in Saudi
Arabia, numerous cases were unreported, which
may be due to the challenges involved in the
epidemiological surveillance process. The three
key challenges facing epidemiological surveil-
lance globally: interface challenges (i.e., the
method used to show data to a consumer for
consumption), data format challenges (i.e., the
read and write processes for the data); how-
ever, these averages may include individual
items influenced by various factors, such as
age or geographical region. The statistical data
reflect information from recent years between
2018 and 2021 where the number of cases were
provided by the FETP every month and not
beyond this duration. These results might also
be impacted by the COVID-19 pandemic due to
the strict precautionary measures imposed by
the MoH, including curfews, which could lead
to underreporting of viral infections. Addition-
ally, measures like wearing masks and social
distancing contributed to reducing the spread
of respiratory viruses. Even so, working on the
previous challenges will result in a more com-
prehensive reporting system, which will be the
basis for burden planning and health priority.
All the abovementioned factors could serve as
study limitations that may open the door for
improvements in future epidemiology studies.
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CONCLUSION

For emergency preparation and response, under-
standing disease development through a com-
munity, and developing statistical and mecha-
nistic disease models that enable planning, the
availability of epidemiological data which can
be readily accessed is extremely crucial. This
current epidemiological study investigated and
highlighted the incidence of viral infectious dis-
eases in Saudi Arabia that were reported between
January 2018 and December 2021, and provided
by the FETP at the MOH. The most prevalent
viral cases were hepatitis B and C, dengue fever,
influenza, chickenpox, and measles. Notewor-
thy is the impact of preventive measures imple-
mented during the COVID-19 pandemic on
the viral infectious disease trends over 4 years
(2018-2021) in Saudi Arabia, which led to their
decline. Interestingly, males were more likely
to develop the reported viral infections than
females. Prevention and intervention strategies
such as sanitation and hygiene facilities along
with the vaccination programs implemented
during the study duration could contribute to
controlling the transmission of such viral dis-
eases and enhance public awareness towards
them. An enhanced disease surveillance report-
ing system, such as including different variables
like the source of infection, hospitalization, and
mortality rates, may improve the sensitivity and
specificity of surveillance data in future epide-
miological studies.
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