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ABSTRACT
Objectives The aim of this study was to first assess the 
knowledge and perception of first- year university students 
in Iraq about COVID- 19 in general and SARS- CoV- 2 latest 
variant of concern, and to evaluate the attitudes towards 
protection measures including vaccination.
Study design A cross- sectional study was conducted 
among newly enrolled students at the American University 
of Iraq- Baghdad. Mann- Whitney U and Kruskal- Wallis tests 
were used to test an association between the outcomes 
measured on a 5- point Likert scale and the binary and 
the categorical independent variables, respectively. χ2 
test was used to test the association between nominal 
categorical variables, while Kendall’s τ- b was used for 
ordinal variables.
Participants Students (n=432) were invited to fill out 
a survey specifically tailored to assess their knowledge, 
perception and attitude towards Omicron variant and 
COVID- 19 vaccines acceptance. 363 students enrolled in 
various majors participated in this study.
Results Assessment of COVID- 19 knowledge and 
perception revealed that students still lack reliable 
info and data about FDA- approved treatment options 
(70.5%), SARS- CoV- 2 variants (96.5%) and approved 
vaccines. Students’ attitude and practices towards 
recommended safety measures should be reassessed 
to better manage the pandemic. Adherence level was 
shown to be associated with the belief in its capacity 
to effectively manage the new variant. Interestingly, 
85% of the students have received at least one dose of 
approved vaccine. A significant positive correlation was 
detected between the level of adherence to recommended 
precautions and the intention to take a third booster shot 
if proven effective.
Conclusions Students’ reliable knowledge about 
COVID- 19 pandemic including the various strains and 
approved vaccines should be improved to better manage 
the pandemic and set foundations for a more appropriate 
approach when another pandemic occurs. Special 
workshops should be organised to ensure that students 
and the public have a more trusted source of information 
about COVID- 19.

INTRODUCTION
The unprecedented rapid spread of 
COVID- 19 caused by the SARS- CoV- 2 has 
resulted in a global impact not only in terms of 
morbidity and mortality but has also affected 
almost all sectors worldwide including educa-
tion and healthcare practice.1–3 In addition 
to using personal protection equipment 
such as masks, performing regular hand-
washing and respecting physical distancing 
to minimise and even stop the transmission 
of SARS- CoV- 2, the intensive implementation 
of vaccination is a major requirement for 
achieving herd immunity and overcoming 
the COVID- 19 pandemic.4

According to the WHO, as of 22 April 2022, 
195 vaccine candidates are in clinical phases 
of development using both traditional and 
non- traditional platforms, while 38 vaccines 
were approved by at least one country, and 10 
vaccines were granted Emergency Use Listing 
by WHO.5 Most countries have granted emer-
gency use authorisation to vaccines that have 
demonstrated high efficacy and elicited a 
robust immune response. The competition is 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The study was conducted during orientation ses-
sions of first- year university students to offer partic-
ipants adequate time to complete the survey.

 ⇒ The sample was surveyed at a university attracting 
students from middle to high socioeconomic status, 
and from the capital Baghdad, which is not repre-
sentative of the entire Iraqi population of first- year 
university students.

 ⇒ Several statistical tests were performed to analyse 
and test associations between different variables.

 ⇒ As the statistically significant results are only sug-
gestive of potential associations, multivariable anal-
yses taking into consideration potential confounders 
are needed.
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being led by vaccine candidates from Pfizer/BioNTech, 
Moderna, Oxford- AstraZeneca, Johnson & Johnson, 
Sputnik- V, Sinovac and Sinopharm.6 Most observational 
studies assessing these vaccines have reported their safety 
and high efficacy to prevent severe disease, hospitalisa-
tion and death against SARS- CoV- 2.7

However, while scientists race to develop effective and 
safe COVID- 19 vaccines, several variants of concern have 
emerged, including Alpha (B.1.1.7), Beta (B.1.351), 
Gamma (P1), Delta (B.1.617.2) and more recently 
Omicron (B.1.1.529). When compared with the orig-
inal strain, these strains have been linked to increased 
COVID- 19 transmission and/or mortality and may escape 
immunity,8 thus causing additional burden on healthcare 
and require further investigation by scientists.

Notably, Iraq has faced COVID- 19 pandemic with an 
exhausted health system and unstable socioeconomic 
conditions and thus has applied severe public health 
and social measures to alleviate the drastic impact.9 
According to WHO, as of 24 April 2022, only 17.8% of 
Iraqi population has been fully vaccinated while 24. 4% 
has received at least one dose. These numbers are way 
below the global average where 59.4% of the popula-
tion have been completely vaccinated and thus placed 
Iraq in Q4 category of vaccination race WHO.5 While 
four vaccines have been approved for use in Iraq namely 
Pfizer/BioNTech, Oxford- AstraZeneca, Sputnik V and 
Sinopharm, national campaigns are still required to 
increase vaccination rate and public health officials stay 
concerned with the public’s perception of the vaccine as 
well as its acceptability and willingness to get it, especially 
in rural areas.9

Several factors contribute to vaccine hesitancy, including 
worries about both short- term and long- term side effects, 
religious beliefs and conspiracy theories, lack of trust in 
government policy makers and negative perceptions of 
vaccine manufacturers.10 11

University or college students are a significant popu-
lation of young adults to target for reaching COVID- 19 
herd immunity. Various reasons make university students 
vulnerable to SARS- CoV- 2 infection, including communal 
living in on- campus and off- campus accommodation, 
sports and extracurricular activities, and the need to 
commute between home and university. Furthermore, 
university campuses have been identified as high- risk 
places that boost COVID- 19 infections.12 Previous studies 
among university students revealed a higher intention 
to receive COVID- 19 vaccination for certain group of 
students such as medical and healthcare students in addi-
tion to those with high vulnerability to COVID- 19.13

While many university campuses in the USA are 
favouring vaccination mandates, several European coun-
tries favour adopting a different strategy. Vaccination obli-
gations for university students have been a hotly discussed 
subject during the last months, especially after both Pfizer 
and Moderna mRNA vaccines have received emergency 
use (or conditional marketing) authorisation for ages 12 
and above following positive clinical trial results.14

Whereas limited studies have assessed attitudes towards 
vaccination among university students in low- income or 
developing countries (or low- middle- income countries), 
some countries have shown a high level of knowledge 
and a good practice but negative attitude towards corona-
virus.15 The aim of this study was to first assess the percep-
tion and knowledge of first- year university students at 
the American University of Iraq- Baghdad (AUIB) about 
COVID- 19 in general and the lasted variant of concern 
(ie, Omicron) and to evaluate the attitudes towards 
COVID- 19 protection measures including vaccination.

METHODS
Study design
This cross- sectional study was conducted among newly 
enrolled first- year university students at the AUIB. During 
the new students’ orientation sessions that took place on 
several dates in January 2022, few days before the latest 
wave caused by Omicron variant in Iraq, students were 
invited to fill out an online self- administrated question-
naire specifically tailored to assess their knowledge, 
perception and attitude towards the emerging SARS- 
CoV- 2 variants (ie, Omicron) and COVID- 19 vaccines 
acceptance. The questionnaire was set to be answered 
only once to decrease the risk of submitting more than 
once. After ethical clearance, a convenience sampling 
technique was preferred due to our limited access to 
newly enrolled students in Iraq. From the 432 students 
enrolled at AUIB in Spring 2022 semester, 363 students 
accepted to participate in this survey.

Participants
Newly enrolled students at AUIB were chosen, and already 
enrolled students were excluded because their knowl-
edge, perception and attitude should not be affected by 
their majors. The students had unlimited time to answer 
but could not communicate with each other. Few students 
had problems understanding English, therefore the ques-
tionnaire was offered in Arabic too.

Sample size
The sample size was determined by the number of 
enrolled students at AUIB, due to limited access to other 
newly enrolled students in Iraq.

Survey instrument
The survey instrument was delivered using Microsoft 
Forms and was divided into 4 sections with a total of 32 
questions. The first section included general information 
questions such as the gender, age, programme of study (ie, 
major) of the students and asked questions related to what 
extent has the COVID- 19 pandemic influenced students’ 
choice of major (using 5- point scale, ranging from ‘low’ 
to ‘high’), if any of their first- degree relative (ie, parents, 
siblings) are working in the medical or healthcare field, 
and asked students to rate their adherence level to the 
recommended standard operating procedure during the 
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last month, that is, wearing a mask, physical distancing 
and regular use of hand sanitisers, etc (using 5- point 
scale, ranging from ‘poor’ to ‘excellent’). The second 
section of the survey assessed the participants’ perception 
and knowledge about COVID- 19 (5- point Likert scale 
ranging from ‘not at all’ to ‘to a great extent’ was used), 
FDA- approved treatment options, WHO and Iraqi health 
authorities’ recommendations (5- point Likert scale was 
used as previously mentioned), and SARS- COV- 2 variants. 
The third section was dedicated to participants’ knowl-
edge towards Omicron variant by assessing their knowl-
edge about the country where it was first reported, its 
spread speed, severity and symptoms, and considerations 
about the accuracy of currently used diagnostic tests and 
efficiency of available vaccines (questions regarding the 
symptoms, accuracy of current diagnostic test and effi-
ciency of available vaccines were 5- point Likert scale ques-
tions with the same parameters as mentioned above). In 
addition, participants’ attitude was evaluated by rating 
their adherence to the recommended safety measures, 
consideration about the negative impact and adherence 
to recommended safety measures even after vaccination.

Finally, the last section was dedicated to evaluating 
students’ attitude and practice towards vaccination and 
vaccine acceptance. Various attitude- based questions 
were included, depending on the likelihood to receive an 
approved COVID- 19 vaccine soon. If the likelihood was 
below average, participants had to complete a multiple 
answers question to state the reason of the hesitance or 
refusal of getting the vaccine. Six different reasons were 
stated. If one of the selected reasons is based on worries 
about possible side effects or long- term unknown side 
effects, participants had to answer a scenario- based ques-
tion whether their perception about the vaccine and the 
likelihood to get the vaccines can change if provided with 
a solid proof about the vaccine efficiency and limited 
side effects. If the likelihood to get a vaccine is higher 
than average, their attitude (ie, preference) towards 
the various available vaccines was assessed. The last four 
questions investigated students’ attitude, perception and 
practice towards vaccination and acceptance of a third 
booster vaccine, and whether the university should force 
all students, staff and faculty to be vaccinated to secure 
easy access to campus. See online supplemental material 
for the full questionnaire.

Statistical analysis
Measures: Knowledge was measured by eight neces-
sary elements and two conditional items that were only 
required in certain circumstances, with a focus on the 
Omicron variant, treatment and vaccination. Four ques-
tions consisted of ‘yes’, ‘no’ and ‘I don’t know’ while 
three questions were multiple choice questions and three 
were 5- point Likert scale questions rating from ‘not at all’ 
to ‘to a great extent’.

Descriptive statistics: Mean and SD are displayed for the 
continuous variable ‘age’, while counts and proportions 
are shown for the remaining categorical variables.

Inferential statistics: Mann- Whitney U and Kruskal- 
Wallis tests were used to test an association between the 
outcomes measured on a 5- point Likert scale and the 
binary and the categorical independent variables, respec-
tively. χ2 test was used to test the association between 
nominal categorical variables, while Kendall’s τ- b was 
used for ordinal variables. Cochran- Armitage trend test 
was used for the association between binary and ordinal 
variable, while Somer’s D was applied in the case the 
dependent variable is binary. The significance level for 
the interpretation of all tests was set at 0.05. All data anal-
yses were performed using SPSS .25 (IBM).

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

RESULTS
A total of 363 newly enrolled students in undergraduate 
programmes at AUIB were included in the study. The 
average age was 19±3.78 years (17–32 years) with 53.2% 
of the participants being male. Most of the participants 
(71.6 %) were enrolled into healthcare- related study 
programmes (ie, dentistry and pharmacy). However, 
46.3% of the students have reported that COVID- 19 
pandemic has a very little extent on their choice of major, 
while only 6.1% has reported very large extent. More 
than half of the students (56.2%) reported not having a 
first- degree relative (ie, parents, siblings) working in the 
medical or healthcare field (table 1).

Table 1 Baseline characteristics and choice of major 
of newly enrolled first- year university students at AUIB 
participating in this study

N
Proportion/
mean±SD

Age (17–32 years) 363 19±3.78

Gender Male 193 53.2%

Female 170 46.8%

Programme of 
study (health vs 
other)

Health related 260 71.6%

Other 103 28.4%

To what 
extent has 
the COVID- 19 
pandemic 
influenced your 
choice of major?

Very little extent 168 46.3%

Little extent 60 16.5%

Some extent 79 21.8%

Large extent 34 9.4%

Very large extent 22 6.1%

First- degree 
relative working 
in the medical or 
healthcare field.

No 204 56.2%

Yes 132 36.4%

Prefer not to say 27 7.4%

AUIB, American University of Iraq - Baghdad.
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COVID-19 knowledge and perceptions
The majority of students (70.5%) have reported being 
unaware that Food and Drug Administration (FDA) has 
recently approved some treatment options for COVID- 19. 
Only 25.2% of the students correctly identified Remde-
sivir as the treatment option approved by FDA (figure 1). 
Students of non- health programmes were found to be 
more likely aware of the FDA approval of treatment 
options (p=0.001). Interestingly, these students are also 
more likely to report being aware of the WHO COVID- 19 
recommendations. The majority (78.5%) reported being 
aware that new variants/strains of SARS- CoV- 2 exist. 
Strikingly, only 3.5% of the students correctly reported 
the number of existing variants as five and only 26.2% 
correctly identified the country of origin of the Omicron 
variant as South Africa (figure 1).

The majority of students (56.5%) think that Omicron 
(B.1.1.5.29) variant spreads faster and is more contagious, 
while 36.6% were not sure. Most students (63.4%) moder-
ately to largely think that current diagnostic tests (ie, PCR) 
can effectively detect the Omicron (B.1.1.5.29) variant. 
Most students moderately to largely think that Omicron 
(B.1.1.5.29) variant presents the same symptoms as the 
previous SARS- CoV- 2 strains (65.6%) and moderately to 
weakly believe that the current approved vaccines are effi-
cient against the Omicron (B.1.1.5.29) variant (65.6%). 
The majority of students (68.9%) correctly reported that 
COVID- 19 infection could still happen after completing 
the recommended vaccination dose. Most of them 
(68.3%) weakly to moderately thought that they have 
enough and credible knowledge about the COVID- 19- 
related information. Furthermore, most of them (62.5%) 

weakly to moderately thought that they are aware of the 
WHO recommendations for COVID- 19. Moreover, the 
majority (63.1%) weakly to moderately believe that they 
have sufficient scientific knowledge about the currently 
available approved vaccines.

COVID-19 attitudes
The majority of students (65%) moderately to largely 
thought that the recommendations by the Iraqi health 
authorities on COVID- 19 are sufficient. The majority 
(86.5%) do not believe that adherence to the recom-
mended safety measures can help effectively manage this 
new variant, whereas only (28.1%) weakly to moderately 
believe in the statement. Slightly more than half (53.7%) 
of the students do not believe Iraqis are seriously consid-
ering the negative impact that this new variant can cause.

In addition, 39.3% of the students reported having 
little interest (ie, poor and fair) in getting an approved 
COVID- 19 vaccine soon, while 39.3% reported being 
largely interested (ie, very good and excellent). The vast 
majority (88.2%) of those interested reported preferring 
to take Pfizer- BioNTech COVID- 19 vaccine in particular 
(figure 2).

When asked what extent they would be interested in 
getting the vaccine if they were provided with solid proof 
that vaccines are highly efficient and have very limited side 
effects, half of the students reported being moderately 
interested, while 18.2% were largely interested. 52.1% of 
the students reported that the rumours about the lower 
efficacy on new strains do not prevent from getting the 
available vaccines, while 32.5% reported not being sure. 
Around half of the students (49.3%) largely believe that 

Figure 2 Results reported by newly enrolled first- year 
university students regarding their willingness to receive 
COVID- 19 vaccine, and their attitude towards vaccination 
acceptance following rumours about their low efficacy and 
side effects.

Figure 1 Results reported by newly enrolled first- year 
university students regarding their knowledge about 
COVID- 19 Food and Drug Administration (FDA) approved 
treatment options, SARS- CoV- 2 variants/strains and 
vaccination efficacy.
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the university should force all students, staff and faculty to 
be vaccinated to secure easy access to the campus, while 
only 17.1% were not in favour (ie, poor and fair) of these 
enforcements (figure 2).

COVID-19 practices
2.5% of the students reported not adhering (ie, poor) to the 
recommended standard operating procedure during the 
last month, and a small fraction (6.6%) reported adhering to 
a little extent (ie, fair), while around 49.3% reported being 
largely adherent (figure 3). When asked about receiving 
vaccination, around two- thirds have reported receiving two 
doses, a fifth have received one dose, while 15.4% have not 
received any dose yet at the time of the study. The large 
majority (83.1%) of those vaccinated have received the 
Pfizer vaccine. When asked whether students would take a 
third booster vaccine shot more efficient to this new variant 
when required, the majority (63.1%) reported that they 
would, while 26.2% were not sure (figure 3).

A significant positive weak correlation was detected 
between perceived knowledge level about the approved 
vaccine, and the intent to take an approved vaccine in non- 
vaccinated students (Kendall’s τ=0.322, p=0.006). Similarly, 
perceived knowledge about COVID- 19, and perceived 
awareness of the WHO COVID- 19 precautions are signifi-
cantly correlated with self- rated adherence level to the 
recommended precautionary measures in the past month 
(Kendall’s τ=0.194, p<0.001; τ=0.207, p<0.001). Expectedly, 
adherence level was shown to be associated with the belief 
in its capacity to effectively manage the new variant (Kend-
all’s τ=0.198, p<0.001). Interestingly, a significant associa-
tion exists between the level of adherence to recommended 
precautions and the intention to take a third booster shot if 
proven effective (Somer’s D=0.126, p=0.001).

DISCUSSION
Our results showed that students who are enrolled in 
non- health majors tended to have more knowledge 
regarding the recommendations of WHO and FDA for the 

prevention and vaccination for COVID- 19 than students 
who are enrolled in one of the health majors in AUIB, 
also having a relatively improperly perceived COVID- 19 
knowledge. This constituted a surprising outcome, since 
the results from other countries were different. For 
instance, a study in Jordan that was conducted to assess the 
knowledge of undergraduate students majoring in health- 
related majors found that first- year students majoring in a 
health- related major had satisfactory knowledge, and the 
knowledge gets higher for medical students in their clin-
ical years.16 Moreover, Palestinian students showed high 
knowledge scores regarding the prevention practices 
among other categories. They also expressed that they 
trusted the Palestinian Ministry of Health and adopted 
its decrees as a reliable source of information.17 In Saudi 
Arabia, the knowledge of the Saudi nursing students 
was significantly high, reaching around 82%. It was also 
noted that around three- fourth of the students demon-
strated a great trust in the local government and the 
Saudi Ministry of Health.18 The students pursuing health- 
related majors showed insufficient knowledge about 
COVID- 19. These findings were also observed in various 
other countries. A study conducted in Southern Iran 
showed that the students in the universities in Southern 
Iran showed insufficient knowledge regarding COVID- 
19, thus compromising the awareness of the students in 
perceiving the risks of COVID- 19 and its consequences.19 
Furthermore, the perceptions of the nursing students in 
Brazil regarding COVID- 19 were deemed inadequate, 
mainly in the aspect of preventive measure, mainly in 
the hospital environment.20 This status found in AUIB 
can be explained by the nature of the educational hier-
archy in Iraq, where majors are not chosen by the pref-
erence of the student alone, but it depends more on the 
average scored in the last class in the school and the offi-
cial exam scores. Thus, a new approach should be taken 
into consideration in order to improve the educational 
outcomes and to bring more satisfaction to the students 
in their studies and majors.

In our study, females were found to be more knowl-
edgeable and more willing to abide by the preventive 
approaches, including acceptance to take a third dose. 
This was congruent with studies from different countries. 
Albaqawi et al showed that Saudi female nursing students 
were more knowledgeable than their male counterparts 
regarding COVID- 19 and its preventive measures in 
particular.18 Females in the universities in Southern Iran 
followed the recommended health behaviours more than 
males.19 In addition, females in Canada and the UK were 
more likely to abide by the preventive measures, like self- 
isolating, than males.19 21 22 In the study conducted by 
Salameh et al on Palestinian students, there was no signifi-
cant difference in knowledge between males and females, 
but females tended to be more aware of the severity of 
COVID- 19, whereas male students considered this disease 
to be hyped by the media.17

Interestingly, the participants in our study showed 
high percentages of having at least one vaccine dosage 

Figure 3 Results reported by newly enrolled first- year 
university students regarding their adherence to the 
recommended safety measures during the last month and 
to vaccination acceptance including their thoughts about 
receiving a third booster dose.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-064301 on 21 N

ovem
ber 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


6 Abed M, et al. BMJ Open 2022;12:e064301. doi:10.1136/bmjopen-2022-064301

Open access 

(84.6%), almost the double of vaccination rate in the 
country. In addition, 60.7% of these students are inter-
ested in taking further doses. Moreover, females were 
more acceptable of a third dose, and this was associated 
with actual higher knowledge regarding COVID- 19. This 
hesitancy featured here is found in different countries. 
Medical and dental students in the USA were asked 
about their readiness to accept and take a COVID- 19 
vaccine. Twenty- three per cent of medical students, and 
45% of dental students were hesitant about taking the 
vaccine.23 In another study conducted in Bangladesh, it 
was found that students displayed good knowledge and 
positive attitudes towards COVID- 19 vaccines. However, 
37% of the respondents displayed negative perceptions 
and hesitancy towards the vaccine.24 This indicates that 
the spread of SARS- CoV- 2 variant Omicron could influ-
ence the vaccination rate since our study was conducted 
after the outbreak of this variant in the country. In India, 
the researchers tried to investigate the reasons behind 
this hesitancy. Their conducted study among medical 
students showed a relationship between the hesitancy 
towards receiving a vaccine, and gathering information 
concerning COVID- 19 from social media, and not from 
teachers from their medical schools or the scientific 
websites.25 Furthermore, one might expect China to be a 
country where its citizens accept vaccines and treatments 
for pandemics and epidemics, considering the country’s 
past and present approach in ameliorating epidemics. 
For example, one of the differences between the Chinese 
people and others is that Chinese people reported 
wearing masks when going out, unlike other people of 
other nations, like the Palestinians, who reported that 
wearing a face mask was not required for the protection 
against COVID- 19.17 However, this was not the case. In 
a study conducted primarily by the West China School 
of Nursing, the researchers found that the respondents, 
who were students from different universities, displayed 
good knowledge about the vaccine (77%) and high 
willingness to take it (86%). However, their perception 
of COVID- 19 and its risks was low and, notably, a large 
percentage of 69.8% had less positive attitudes towards 
taking the vaccine.26 This was in contrast with the results 
found among Palestinian students, where the majority 
were found to be willing to take the vaccine, regardless of 
their gender.17

In conclusion, this study should be built on in order 
to improve the knowledge of the students and thus this 
would help in ameliorating the pandemic and set the 
foundations for a more appropriate approach if (or 
when) another pandemic occurs. For instance, a lot of 
consideration should be taken in order to find better 
criteria for the choice of majors among high school 
students. In addition, special workshops should be 
organised to inform the students and the general public 
about COVID- 19 and its available vaccines and their effi-
ciency. This way one can ensure that the students, and 
the public, have a more trusted source of information 
regarding COVID- 19.

This study has some limitations. Data were collected 
only from one university, and a few faculties and depart-
ments. This cannot be generalised but can be considered 
a descriptive piece of evidence that may give an idea about 
the status quo of a certain class of the Iraqi society. In 
addition, this is only cross- sectional study which does not 
investigate causation or account for confounding factors 
to better make sense of the findings. Future research 
needs to delve more into social, political and economic 
factors that drive university students’ knowledge, atti-
tudes and practices towards large- scale epidemics like 
COVID- 19.
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