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Impact of COVID-19 pandemic on influenza vaccination rates among healthcare 
workers and the general population in Saudi Arabia: A meta-analysis
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ABSTRACT
We aim to identify how the seasonal IVRs have been impacted by the COVID-19 pandemic in Saudi Arabia. 
We conducted a meta-analysis of cross-sectional studies to statistically examine IVRs before and after the 
COVID-19 pandemic among the general population and HCWs in Saudi Arabia. The meta-regression 
analysis showed a significant correlation among the general population was observed between the IVR 
and the timing of the study, with a mean effect size estimate of 14.3 (95% CI = 5.7–22.9; p < .001). Among 
HCWs, no significant relationship was observed between the IVR and the timing of the study, with a mean 
effect size estimate of 6.7 (95% CI = –19.3–32.7; p = .5). COVID-19 might have contributed to a rise in IVR 
among HCWs, whereas the general population has seen a decline in IVR.
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Introduction

According to the World Health Organization (WHO), the 
influenza virus leads to 3 to 5 million episodes of severe illness 
and contributes to 290,000 to 650,000 fatalities linked to 
respiratory diseases worldwide.1 Such high mortality and mor
bidity rates have a significant influence not only on the health 
of the general population but on the economy as well.2 

Influenza-related indirect expenses were 88% of the total eco
nomic impact of flu in the 18–64 age range, whereas 75% of the 
direct expenses of influenza-related expenses were associated 
with being hospitalized. Moreover, the expenses linked to 
influenza rise as individuals become older and if they have 
preexisting medical conditions within the age range of 18–64.3

The annual influenza vaccine is widely recognized as an effec
tive preventive measure against the disease, particularly among 
healthcare workers (HCWs) and the general population.4 

A systematic review of randomized controlled trials has provided 
data showing that inactivated flu vaccines given to people in good 
health are capable of preventing 59% of laboratory-confirmed 
incidents of influenza. Additionally, when the vaccine strains 
roughly correspond to the variants of the flu virus that are spread
ing, it has been demonstrated that they minimize the occurrence 
of influenza-like symptoms by 42%.5 To maintain the health of the 
whole population and limit the transmission of influenza, the 
WHO recommended governments enhance the reach of flu vac
cination programs and prioritize their implementation. More 
than 40 countries and territories globally have implemented this 
recommendation. Nevertheless, there were notable disparities in 
immunization coverage across different countries.6

Due to the concurrent existence of SARS-CoV-2, a strain of 
coronavirus that causes COVID-19, and influenza virus through 
the 2020/21 season, it is critical to understand the impact of the 
COVID-19 pandemic on the influenza vaccination rate (IVR). 

In comparison to earlier seasons, various studies indicate that 
IVR has notably risen in the 2020/21 season among HCWs as 
well as the general population.7 This implies individuals are 
demonstrating a more adhering attitude toward being vacci
nated for influenza during the pandemic.8–11 Additional evi
dence for this increase in compliance has been observed in the 
WHO report, which documented a rise in vaccination coverage 
throughout the 2020/21 period.12 Additionally, the same pattern 
has been documented in other groups at increased risk, such as 
older people, individuals suffering from chronic conditions, and 
HCWs,13–15 in addition to the general population.16 However, 
this trend of increasing IVR after the pandemic has been contra
dicted by other studies.17 Thus, this study aims to find out how 
the IVR has been impacted by the COVID-19 pandemic in 
Saudi Arabia. In order to achieve this objective, we conducted 
a meta-analysis of the published literature to statistically exam
ine and compare vaccination rates before and after the COVID- 
19 pandemic among the general population and HCWs in Saudi 
Arabia.

Methods

The meta-analysis process was developed in accordance with the 
Preferred Reporting Items for Meta-Analysis (PRISMA) 
checklist.18 The review question has been methodically formu
lated using the Population, Intervention, Comparison, and 
Outcome (PICO) framework. The question aimed to determine 
whether the COVID-19 pandemic has an impact on IVR among 
Saudi Arabian HCWs and the general population. The review 
question was: What was the impact of how the IVR has been 
impacted by the COVID-19 pandemic on IVR among the general 
population and HCWs in Saudi Arabia? To address this question, 
we conducted a meta-analysis study that included cross-sectional 
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peer-reviewed articles that reported seasonal IVR among HCWs 
or the general population in Saudi Arabia.

Study population: the study population consisted of the 
general population who are adults aged 18. We also included 
studies that involve HCWs.

Outcome measures: The primary outcome of concern 
was the seasonal IVR, which is characterized as the per
centage of those who were vaccinated within the total 
defined population.

Inclusion criteria

(1) Studies had to fulfill the following requirements to be 
considered for inclusion in this meta-analysis:

(2) Studies describing the IVR among the adult general 
population or HCWs in Saudi Arabia.

(3) The study population involved the adult general popula
tion (18 years old and above) or HCWs in Saudi Arabia.

(4) Studies included detailed data on sample size and vac
cination rates.

(5) The study design was cross-sectional.

Exclusion criteria

The criteria outlined below were employed to exclude studies 
from this meta-analysis:

(1) Studies about influenza vaccine variants outside seaso
nal influenza vaccinations.

(2) Studies that included pregnant women were excluded.
(3) Studies that failed to provide essential data, including 

sample size, vaccination rates, and the count of vacci
nated persons, or those that did not identify the 
vaccination year or only provided aggregated vaccina
tion rates over many years.

(4) Duplicate publications, where the same study is pub
lished in several different sources.

Literature search strategy

Systematic searches were conducted across many databases, 
including PubMed, EMBASE, Scopus, CINAHL, and ISI Web 
of Science. The objective of the search was to identify cross- 
sectional studies that documented the seasonal IVRs among 
the general population or HCWs. The search process was 
performed to locate eligible papers published from the begin
ning of January 2000 in each database until September 26, 
2024. The search method included a selection of subject 
terms and free-text terms. Search terms like “Influenza 
Vaccine*,” “Flu Vaccine*,” “Influenza Virus Vaccine*,” 
“Universal Influenza Vaccine*,” “Universal Flu Vaccine*,” 
“Immunization Coverage*” and “Vaccination Coverage*” 
were utilized. This thorough search strategy was developed to 
identify pertinent studies and compile an extensive list of 
literature regarding seasonal IVR in the general population 
and HCWs.

Literature screening and data extraction

We imported the identified literature into Endnote, a program 
for managing literature, and we deleted duplicate studies. In 
performing the eligibility assessment and data extraction, two 
researchers, consisting of the author and a senior research 
assistant, conducted an independent screening of the literature 
and carried out data extraction. In cases of disagreement, the 
two researchers discuss the difference of opinion to achieve 
a consensus. If the disagreement persists, a third senior 
researcher is to be engaged in deliberation and to achieve 
a consensus. Nonetheless, no disagreements have arisen 
between the two researchers.

The title and abstract of each publication were first exam
ined to exclude irrelevant research. The whole text of the 
remaining papers was meticulously scrutinized to assess 
whether they were qualified for consideration in the meta- 
analysis. Data extraction included many critical elements, 
such as the first author’s name, publication year, survey loca
tion, research population, vaccination period, sample size, 
number of vaccinated persons, and pertinent data. The meti
culous screening and data extraction method guaranteed the 
obtaining of relevant and credible material from the selected 
studies for further analysis.

The primary outcome was the IVR in the years preceding 
and following the COVID-19 pandemic. Secondary outcomes 
were related to subgroup analyses of the primary outcome by 
population, the period before vs. after the COVID-19 pandemic. 
The age, gender, occupation, and location of the study were not 
included as secondary outcomes since not all studies have 
reported such measures. The study does not involve human 
participants thus ethical approval does not apply to the study.

Evaluation of quality in included studies

A comprehensive evaluation of the methodological quality of 
the cross-sectional studies was facilitated by a systematic 
examination. This assessment facilitated the identification of 
possible biases that may have affected the research outcomes 
and assured the findings’ trustworthiness. A checklist based on 
suggested standards was implemented to evaluate the cross- 
sectional research’s methodological quality. This checklist 
included the items from the Newcastle-Ottawa Scale (NOS), 
a cross-sectional research quality assessment instrument.19 

The list comprised 7 essential items designed to assess the 
potential biases present in the included studies. The following 
items were included:

(1) Representativeness of the cases (maximum 2 points).
(2) Sample size (maximum 1 point).
(3) Non-Response rate (maximum 1 point).
(4) Ascertainment of the screening/surveillance tool (max

imum 2 points).
(5) The potential confounders were investigated by subgroup 

analysis or multivariable analysis (maximum 1 point).
(6) Assessment of the outcome (maximum 2 points).
(7) Whether the statistical test used to analyze the data is 

appropriate and was clearly described (maximum 1 
point).
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Two researchers evaluated the risk of bias for each study 
independently; any discrepancies were noted and addressed 
through consensus. The scores have been allocated as follows: 
Very Good Studies: 9–10 points Good Studies: 7–8 points 
Satisfactory Studies: 5–6 points Unsatisfactory Studies: 0 to 4 
points.

Data analysis

The data extraction and analysis were performed using Excel 2021 
and SPSS software. Two researchers evaluated the results of the 
extracted data; the synthesized data was then reviewed by both 
reviewers and any discrepancies were discussed to reach an agree
ment. Egger’s test and funnel plot were employed to evaluate 
publication bias. A significance level of 0.05 or less was deemed 
statistically significant. A random-effects model was used for the 
study due to the expected heterogeneity. A sensitivity analysis was 
performed to evaluate the robustness and reliability of the overall 

vaccination rate estimate. Furthermore, subgroup analysis was 
conducted to investigate possible causes of heterogeneity.

Results

Identification of relevant studies

The flowchart, developed following PRISMA guidelines18 

(Figure 1), illustrates the article selection procedure. 
A thorough search of relevant articles yielded a total of 
1789 entries. A total of 306 articles were found in PubMed, 
252 in CINAHL, 724 in EMBASE, 405 in Scopus, and 102 
in ISI Web of Science, according to the established inclu
sion criteria. Following the removal of duplicate articles 
from the two databases, a total of 1091 studies were 
deemed eligible. Of these, 785 were removed for failing 
to assess influenza vaccination rates, 249 had alternative 
research designs, 21 did not disclose vaccination rates, and 
5 were not in English. As a result, 31 studies were 

Figure 1. PRISMA flow diagram of the studies selection process.
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considered suitable, with 20 studies investigating the vac
cination rate of the general population and 11 studies 
analyzing the vaccination rate among HCWs (Table 1).

Quality assessment

The Newcastle-Ottawa Scale (NOS) was effectively utilized 
for the cross-sectional studies included, with 90.3% being 
categorized as high quality (Table 1).19 The assessment of 
the quality of studies yielded an average score of 8.3 points. 
Among the included articles, 3 of them were rated as 
medium quality, while a total of 28 were classified as 
high quality. Most of the risk of bias was related to the 
following: lack of representativeness of the cases and small 
sample size.

Publication bias and sensitivity analysis test

Funnel plots were generated with the 20 vaccination rate data 
from the general population studies and the 11 hCWs papers 
(Figures 2 and 3). Both plots indicated that the dispersion was 
primarily wide-ranging and approximately symmetrical. 
Egger’s test for the general population (t = 2.2, p = .3) and 
HCWs studies (t = 1.3, p = .2) indicated no substantial publica
tion bias, supporting the robustness of the meta-analysis 
findings.

General pooled analysis

The analyzed 31 studies included 31 data points for influ
enza vaccination rates, with sample sizes varying from 242 
to 2401 people. The reported vaccination rates varied 

Figure 2. Funnel plot of the general population studies with pseudo 95% confidence limits. IVR = Influenza vaccination rate.

Figure 3. Funnel plot of the HCWs studies with pseudo 95% confidence limits. IVR = Influenza vaccination rate.
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between 12.7% and 79%. Table 1 summarizes the essential 
characteristics of the studies included, detailing their fun
damental details and vaccination data. A total of 31 cross- 
sectional studies were included in the meta-analysis, utiliz
ing a random effects model. The data indicated that the 
influenza vaccination rates among the general population 
and HCWs were 37.1% (SD = 13.1) and 50.8% (SD = 14.3), 
respectively. In order to assess heterogeneity among gen
eral population studies, we analyzed Q-statistics, Tau2, H2, 
and I2 values. The Q-statistics (Q = 44.2, df = 19, p < .001) 
were determined to be statistically significant. In addition, 
Tau2, H2, and I2 values were calculated to be 85.9, 2.6, and 
61.5, respectively. Consequently, there is a statistically sig
nificant heterogeneity among general population studies. 
Similarly, in the investigations involving HCWs, 
Q-statistics, Tau2, H2, and I2 values were analyzed. The 
statistics (Q = 17.1, df = 10, p < .05) were determined to be 
statistically significant. Moreover, the Tau2, H2, and I2 

values were determined to be 80.7, 1.7, and 42.3, respec
tively, signifying a statistically significant heterogeneity. 
Given the observed substantial variation among the studies, 
subgroup analyses were performed to investigate the ori
gins of this heterogeneity, categorizing by the timing of 
vaccination (pre- versus post-COVID-19 pandemic).

Subgroup analysis

The influenza vaccination rate among the general population was 
43.3% (p < .001, 95% CI = 33.3–53.3%) before the COVID-19 
pandemic, but it decreased to 29.1% (p < .001, 95% CI = 24.1–
34.1%) after the pandemic. In studies including HCWs, the influ
enza vaccination rate before the COVID-19 pandemic was 48.5% 
(p < .001, 95% CI = 39.6–57.6%), however, post-COVID-19, it 
increased to 59% (p < .001, 95% CI = 41.3–57.9%).

Meta-regression was performed on general population studies 
to analyze the correlation between vaccination rates and the tim
ing of the research (pre- vs. post-COVID-19 pandemic), sample 
size, and quality score of the study. A significant correlation was 
observed between the influenza vaccination rate and the timing of 
the trial (pre- vs. post-COVID-19 pandemic), with a mean effect 
size estimate of 14.3 (95% CI = 5.7–22.9; p < .001). The sample size 
of the study and its quality score were not significantly associated 
with the influenza vaccination rate.

Among HCWs studies, a meta-regression analysis was performed 
to investigate the correlation between vaccination rates and the 
timing of the study (pre- vs. post-COVID-19 pandemic), the sample 
size of the study, and the quality score of the study. No significant 
relationship was observed between the influenza vaccination rate and 
the timing of the study (pre- vs. post-COVID-19 pandemic), with 
a mean effect size estimate of 6.7 (95% CI = −19.3–32.7; p = .5). The 
sample size of the study and its quality score did not show 
a significant association with the rate of influenza vaccination.

Discussion

General findings

This meta-analysis is the first comprehensive study to investi
gate the potential impact of the COVID-19 pandemic on IVR 

among HCWs and the general population in Saudi Arabia by 
including and analyzing peer-reviewed published papers that 
reported IVR since 2000. In general, we found that the pan
demic had significantly influenced and changed the trend of 
IVR among the two populations. The main findings of the 
study are: (1) IVR was significantly greater among HCWs 
compared to the general population (2) In investigating the 
IVR among the general population, it was discovered that the 
rate decreased substantially after the COVID-19 pandemic, but 
it has grown significantly among HCWs. The paper provides 
significant evidence for understanding the current state of IVR 
in Saudi Arabia by comparing two vital groups. This arises at 
a time when there is conflicting evidence concerning global 
IVR levels.

IVR among the general population

Our findings showed that IVR among the general population 
(37.1%) was substantially higher in comparison to other coun
tries. A recent meta-analysis that included 522 studies from 68 
countries, aimed at quantifying global IVRs, reported an aver
age IVR of 24.9%. (CI 95%: 23.45%-26.50%).51 However, IVRs 
among the general population might differ significantly 
between countries, which can be attributed to the absence of 
a surveillance mechanism for influenza vaccination coverage 
in some countries. Additionally, there is a possibility that there 
is a connection between a low perceived risk of the disease and 
concern about vaccine safety. Subgroup analysis revealed 
a significant difference between IVR post and pre-COVID-19 
pandemic, indicating a considerable impact on IVR among the 
general population. The findings indicated a decrease in the 
mean IVRs from 43.3% to 29.1%, which contradicts what some 
studies have reported in the literature.52 In the US, the 
COVID-19 pandemic has resulted in a rise in vaccine adoption 
rates, as shown by multiple studies. For instance, according to 
a report from 11 US jurisdictions provided by the Centers for 
Disease Control and Prevention (CDC), the average dosage of 
influenza vaccination delivered between September and 
December 2020 was 9.0% greater than the average doses 
given during the same weeks in 2018 and 2019.53 An additional 
study indicated that the IVR in Greece rose from 76% to 83% 
during the COVID-19 pandemic.54 However, some studies 
have reported results similar to the ones found in our findings. 
In a study that utilized data on influenza vaccination policy 
and coverage submitted by countries and territories in the 
Americas using the electronic Joint Reporting Form on 
Immunization (eJRF) for the years 2019 to 2021, a decrease 
of 21% in IVR among adults was reported.17 To mitigate 
vaccination hesitancy, it is essential to address three primary 
factors: complacency, confidence, and convenience.55 

Individuals who refused vaccination because of complacency 
viewed influenza as a non-serious illness, considered them
selves to be at minimal risk, and regarded the influenza vaccine 
as less important. A previous meta-analysis identified the 
perceived low personal risk of disease as a significant factor 
contributing to vaccine hesitancy.56 Furthermore, the rise in 
vaccine misinformation and hesitancy during the COVID-19 
pandemic may have led to the decline in IVR and must be 
investigated further and addressed to reverse the decrease in 
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vaccination rates.57,58 Other factors that might have led to the 
difference in IVR and vaccine hesitancy include the presence 
of COVID-19 variants and the availability of mRNA vaccines. 
Additionally, strategies tailored to the specific contexts and 
needs of target groups should be created to enhance vaccine 
trust and diminish vaccine disinterest.59 Health campaigns and 
HCWs must continually underscore vaccinations as a potent 
means of safeguarding people and the community, while also 
countering anti-vaccination narratives on social media.60 

Targeted communications addressing the myths around cer
tain vaccinations may prove more successful than broad vac
cination promotion initiatives that require strategic methods 
that emphasize sustainable regular and seasonal vaccination 
initiatives while enhancing accessibility.61

IVR among HCWs

The IVR among HCWs was found to be 50.8%, which exceeds 
the global average reported. A recent systematic review and 
meta-analysis involving 26 countries indicated that the mean 
IVR among HCWs was 46.9%.4 HCWs have a considerable 
risk of being exposed to the influenza virus in their regular 
duties, categorizing them as an extremely susceptible group to 
influenza infections.4 The incidence of lab-confirmed flu 
among non-vaccinated HCWs was 18.7%, as revealed by 
a meta-analysis. This rate is 3.4 times higher than the rate 
observed in healthy adults.62 HCWs may experience increased 
absenteeism as a result of contracting the flu, which can result 
in challenges to healthcare services and a higher incidence of 
hospital-acquired infections. Additionally, the spread of the flu 
to other people, especially relatives, may be facilitated by con
tinuing to work while infected.4 HCWs have the potential to 
spread influenza to susceptible patients, which would put 
patient safety at risk.63 Vaccination against influenza should 
be administered annually to HCWs, as recommended by the 
WHO.64 In Saudi Arabia, the Ministry of Health (MOH) has 
advised that all HCWs receive mandatory influenza vaccina
tions annually. Additionally, the vaccine is provided at no cost 
to all HCWs.48 Such initiative enables higher IVR among 
HCWs and creates an environment that hinders the spread 
of infectious diseases among HCWs and their patients. 
However, several studies have reported reduced IVR rates 
despite such a rule. This vaccine hesitancy can be attributed 
to several factors including individual factors such as aware
ness and attitudes or organizational factors such as educating 
HCWs or the promotion of such vaccines.

The subgroup analysis revealed a substantial disparity between the 
IVR post- and pre-COVID-19 pandemic; the mean IVR among 
HCWs increased from 48.5.3% to 59%. This is consistent with the 
findings of other studies. A recent systematic review and meta- 
analysis indicated that the COVID-19 pandemic significantly influ
enced IVR among HCWs.7 The rise in IVR following the pandemic 
can be linked to the heightened distress and challenges encountered 
by HCWs in hospital environments during such time, including 
a greater awareness of their increased risk of infection, the complica
tions associated with COVID-19, vaccine accessibility, cost, standards 
of healthcare services, and the knowledge of HCWs concerning 
influenza and its vaccinations.65 An additional meta-analysis that 
monitored IVR over 14 years indicated that the seasonal IVR 

among HCWs gradually increased as a result of the H1N1 influenza 
pandemic in 2009 and the subsequent COVID-19 epidemic, which is 
likely due to the increased awareness of the contagious nature of these 
diseases.4 Numerous studies in the literature indicate that the 
COVID-19 pandemic served as a catalyst for greater IVR, suggesting 
that the pandemic may have promoted more favorable health- 
seeking behaviors. Other factors that played a role in enhancing 
vaccination rates include the desire for personal protection and the 
intention to protect others, as well as the perception of personal 
vulnerability and the seriousness of the illness.66 Additional factors 
were also reported, including the prospect of being at risk, concern 
about the disease, and social pressures to be vaccinated.67 It is 
important to note that some studies identified an increase in IVR 
before and immediately after the pandemic (influenza season of 
2020/21), ranging from 17% to 38%.68–70 However, numerous studies 
documented a decline in IVR during the influenza season of 2021/ 
2271,72 and by public health organizations.73 This evidence indicates 
that the attitude of HCWs may have deteriorated after the acute 
phase of the emergency when the vaccine has been widely available 
and the number of serious cases has declined, potentially as a result of 
the absence of a robust preventive culture, as they returned to values 
similar to those attained in the seasons before the COVID-19 
pandemic.8 Due to the lack of required information from the col
lected studies, we could not analyze the influencing factors that 
contribute to the higher likelihood of HCWs receiving influenza 
vaccinations, including age, experience, education level, and profes
sional occupation. Thus, future studies can shed light on how such 
factors can explain any variability that might exist among HCWs. 
Additionally, in our meta-analysis all the included studies are cross- 
sectional studies, and the research design type is relatively single. 
Cross-sectional studies have certain limitations in exploring causal 
relationships and the inability to determine the causal sequence 
between vaccination rate changes and the pandemic. Thus, mention 
in future research, a combination of multiple research designs (such 
as cohort studies, and intervention studies) can be used to explore this 
issue more comprehensively.

This review has many limitations. There was considerable varia
bility in the analyses, attributable to differences in study settings. 
Nonetheless, we performed subgroup analyses to address this con
cern. Additionally, the use of random-effects analysis in the statistical 
evaluation mitigated this bias, making it less consequential. Despite 
these limitations, our results indicate that COVID-19 has a significant 
role in influencing the uptake of influenza vaccination. Moreover, our 
existing data may provide a basis for future research and investments 
in the well-being of HCWs and the general population. Finally, 
despite our effort to reduce the bias of the selected studies, the 
inclusion of only English-language studies may have limitations in 
terms of the generalization of the results.

Conclusion

Our analysis speculatethat COVID-19 has led to an increase in 
IVR among HCWs, whereas the general public has seen 
a decrease in IVR. This may suggest that a major hesitation 
toward influenza vaccination might persist, attributed partly to 
a low perceived risk of influenza, worries over effectiveness, 
and safety apprehensions related to the vaccine. Thus, we 
recommend the following:
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(1) Healthcare officials and policymakers should focus on 
enhancing favorable attitudes toward vaccination and 
concentrate on enhancing views while rectifying mis
conceptions about influenza and immunization.

(2) It is essential to establish systematic strategies that 
encourage influenza vaccination among HCWs and 
the rest of the population. Efforts must concentrate on 
increasing knowledge of vaccine significance, offering 
affordable and easy vaccination services, and improving 
awareness of influenza and its prevention.

(3) Our results provide significant insights for enhancing 
flu vaccine efforts. This may include initiatives such as 
the enforcement of compulsory vaccination laws for 
certain high-risk demographic groups.

(4) A multifaceted strategy is necessary to achieve higher 
compliance. The provision of on-site vaccination 
clinics, efficient promotion campaigns, health staff edu
cation and training, and communication efforts by 
public health and governmental organizations are all 
proactive steps that should be part of this strategy.

(5) It is imperative to implement short-term mandated 
immunization programs for HCWs. Mandatory vaccina
tion programs for HCWs have been effectively instituted 
during the past decade and should be seen as essential in 
addressing infectious diseases that result in considerable 
morbidity and mortality among HCWs and patients. We 
assert that patients’ rights to safe healthcare services 
should take precedence over HCWs’ rights to accept or 
refuse immunizations. We also suggest medium-to-long 
-term strategies to address HCW vaccination reluctance, 
enhance awareness, and foster a culture of prevention. 
However, these kinds of actions could also have negative 
consequences, depending on the historical, political, and 
cultural environment in which they are made.
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