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Objectives: The present study was carried out to investigate COVID-19 vaccination coverage among populations of internally displaced persons (IDPs), refugees, and host communities in northern Iraq and the related underlying factors.
Methods: Through a cross-sectional study conducted in five governorates in April–May 2022, 4,564 individuals were surveyed. Data were collected through an adapted questionnaire designed to gather data on participants.
Results: 4,564 subjects were included (59.55% were 19–45 years old; 54.51% male). 50.48% of the participants (51.49% of host communities, 48.83% of IDPs, and 45.87% of refugees) had been vaccinated with at least one dose of COVID-19 vaccine. 40.84% of participants (42.28% of host communities, 35.75% of IDPs, and 36.14% of refugees) had been vaccinated by two doses, and 1.56% (1.65% of host communities, 0.93% of IDPs, and 1.46% of refugees) were vaccinated with three doses.
Conclusion: Sociodemographic factors including age, gender, education, occupation, and nationality could affect vaccination coverage. Moreover, higher acceptance rate of vaccination is associated with belief in vaccine safety and effectiveness and trust in the ability of the vaccine to prevent complications.
Keywords: coronavirus disease 2019 (COVID-19), COVID-19 vaccine, vaccine hesitancy, sociodemographic factors, vaccination acceptance
INTRODUCTION
As a worldwide pandemic, coronavirus disease 2019 (COVID-19) is referred to as a public health emergency of international concern [1]. Iraq’s first confirmed cases of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infections were reported in Najaf governorate in February 2020. By April, there was a sharp rise in the number of confirmed cases in Baghdad, Basra, Erbil, Sulaymaniyah, and Karbala, resulting in a great burden on the social and mental health all over Iraq [2, 3].
So far, over 2,460,844 cases and 25,356 deaths due to COVID-19 have been reported in Iraq till 20 October 2022 [4]. Control measures such as containment measures, mask mandate and social distancing, case detection, and tracing were taken to reduce the spread of the infection [5]. Despite the potential effectiveness of such strategies, successful control of severe COVID-19 only became possible with the development of safe and effective vaccines. Zhen et al., in a meta-analysis of 51 studies, indicated that Pfizer-BioNTech and Moderna vaccines had observed effectiveness of 91.2% and 98.1% against infection [6].
As of 11 October 2022, Iraqis have received 19.3 million doses of COVID-19 vaccine, and 18.8% of the population (7.57 million people) are fully vaccinated [4], while some neighboring countries such as Iran and Egypt have fully vaccinated almost 70% of their population [7]. Studies have shown that vaccine rollouts have been only partially successful. In a review, Troiano and Nardi have demonstrated that a maximum of 77.6% of the general population have declared they will accept the COVID-19 vaccine; with the number decreasing according to the socioeconomic status of the population. Factors such as working status, religiosity, political views, and even gender have been proposed to influence vaccine acceptance [8]. Sherman et al. have indicated that over 75% of participants in an online survey completed in the United Kingdom were willing to receive COVID-19 vaccine, with others believing that vaccination was only needed by those at serious risk of illness, or is just a means for manufacturers to make money [9]. Another study conducted in Italy revealed that over 90% of participants desired to be vaccinated [10]. Studies in low/middle-income countries demonstrated widespread conspiracy theories and reluctance to receive COVID-19 vaccines [11, 12].
It is important to understand socio-demographic factors that affect vaccine decision-making [11]. Moreover, successful vaccine rollout depends on identifying and mitigating factors associated with vaccine hesitancy and knowing the sociodemographic factors associated with vaccine hesitancy would aid health decision-makers in adopting specific measures to prompt vaccination among targeted groups [12]. While COVID-19 vaccine acceptance has been documented as low among Kurdish people (13%) [13], so far, no studies have focused on the factors associated with vaccination coverage among Iraqis. This study reports COVID-19 vaccination coverage amongst populations of host communities, internally displaced persons (IDPs) and refugees in five governorates of northern Iraq. In addition, it reports factors associated with vaccination acceptance in the areas surveyed.
METHODS
Study Design and Setting
We conducted a cross-sectional study over 4 weeks in April–May 2022 in five districts of Sulaimaniyah, Erbil, Dahuk, Kirkuk, and Ninawa.
Study Sample and Sampling Method
The study sample comprised different sub-populations (the general population, IDPs, and refugees) in each governorate. To select the sample, every household in the selected communities was identified on a sketch map and the household list of each area under study. From these lists a small number of households were randomly selected to participate using a household form 550 households were chosen following the recommendations by WHO [14] and finally 4,564 respondents from all governorates were recruited for the purpose of the present study.
Data Collection Procedure
The target population in the present study included Iraqi population who were able to read or understand Arabic and/or Kurdish (official in the regions). All people aged 12 years and older and living in the five governorates were considered eligible. COVID-19 vaccination coverage was estimated overall, and in each governorate, stratified by subpopulation. This estimation involved conducting essentially five separate surveys, and then combining the results in a weighted fashion to estimate regional vaccination coverage. Data were collected using Kobo Toolbox. Supplementary Material S1 provides a more detailed explanation of sampling method and data collection procedures.
Questionnaire
Required data were gathered using a 16-item questionnaire originally developed in Malaysia [15]. The questionnaire was adapted by a team of public health specialists at HAEC and reviewed by a technical team at UNICEF and the ministry of health. It collected data on the respondents’ sociodemographic characteristics, medical history, source of information regarding COVID-19, vaccination coverage, number of doses, and factors influencing COVID-19 vaccine refusal.
Data Analysis Procedure
The collected data were analyzed using STATA 17.0. For this purpose, descriptive analysis was employed for sociodemographic and categorical data, and analytical statistics were used for the variables associated with COVID-19 vaccine coverage. We assessed the influential factors of COVID-19 vaccination using univariate ordinal logistic regression. Then, all the factors that had a p-value less than 0.1 in univariate analyses were entered into a multivariate ordinal logistic regression to identify independent factors affecting vaccine coverage. Additional analyses were performed to assess the influential factors of COVID-19 vaccination in each sub-population (host communities, IDPs, refugees). A p-value of below 0.05 and a confidence interval of 95% were considered statistically significant.
Ethical Considerations
The research was approved by the General Directorate of Health’s ethical committee under reference number HR022,27, and informed consents were obtained from the participants. All participants provided informed consent and no identifying data was used in the data analysis.
RESULTS
Participants’ Characteristics
Data of 4,564 subjects were included in this study consisting of 3,519 subjects from host communities, 428 IDPs and 617 refugees. Of all the participants, 59.55% were 19–45 years old and 54.51% were male; 28.59% lived in Ninawa, 27.39% in Erbil, and 24.45% in Sulaymaniyah. Most of participants (77.1%) lived as permanent residents. Kurds (59.79%) were the largest ethnical group, followed by Arabs (33.57%) and Turkman (5.26%). Most (95.46%) were Muslims, and 69.89% were married. Occupation varied widely; 14.77% were students. Table 1 demonstrates the baseline characteristics of all the included subjects.
TABLE 1 | Distribution of baseline characteristics of all participants according to number of COVID-19 vaccination doses (Iraq April–May 2022).
[image: Table 1]COVID-19 Vaccination Coverage
The results revealed that 50.48% of all the participants had been vaccinated by at least one dose of COVID-19 vaccine, while 49.5% had not vaccinated (Figure 1). 40.84% of participants had been vaccinated by two doses, 8.09% by one dose and 1.56% by three doses.
[image: Figure 1]FIGURE 1 | Distribution of COVID-19 vaccination coverage in review (Iraq April–May 2022).
Influential Factors of COVID-19 Vaccination Coverage
Univariate ordinal logistic regression showed that COVID-19 vaccination coverage was significantly associated with age, gender, place of residence, nationality, religion, marital status, education, occupation and health status (Table 1). The possible attitudinal barriers of COVID-19 vaccination coverage included fear of being unsafe, the vaccine is not effective, COVID-19 is not dangerous, fear of infection following vaccination, inappropriate attitude against the principle of vaccination in general, religious reasons, believing in traditional and local medicine, other reasons (Table 2).
TABLE 2 | Distribution of possible barriers of COVID-19 vaccination coverage according to number of doses in all participants (Iraq April–May 2022).
[image: Table 2]Multivariate ordinal logistic regression showed that receiving at least one dose of COVID-19 vaccination is higher in age groups of 19–45 years (OR = 0.30; 95% CI: 0.20, 0.46), 46–65 years (OR = 0.19; 95% CI: 0.12, 0.29) and 65–98 years (OR = 0.22; 95% CI: 0.13, 0.38) than age less than 19 years of age. Women are less willing to prescribe the COVID-19 vaccine (OR = 1.25; 95% CI: 1.04, 1.50) and the Arab nationality have less tendency in receiving the COVID-19 vaccine (OR = 1.26; 95% CI: 1.02, 1.56). The analysis shows that less Sulaimani (OR = 3.04; 95% CI: 2.46, 3.75) and Ninawa (OR = 1.50; 95% CI: 1.19, 1.89) residents than other governates have gotten COVID-19 vaccines. It seems that there is an increasing trend in receiving the COVID-19 vaccine with increasing the level of education (Diploma or less: OR = 0.65; 95% CI: 0.52, 0.81 and university: OR = 0.40; 95% CI: 0.30, 0.54).
The results also indicated that there was an independent association between COVID-19 vaccination coverage and the possible attitudinal barriers of COVID-19 vaccination coverage. Fear of being unsafe (OR = 33.65; 95% CI: 25.97, 43.59), not being effective (OR = 25.05; 95% CI: 16.40, 38.27), COVID-19 is not dangerous (OR = 41.20; 95% CI: 24.71, 68.67), fear of infection following vaccination (OR = 431.15; 95% CI: 209.58, 886.94), inappropriate attitude against the principle of vaccination in general (OR = 27.16; 95% CI: 20.34, 36.28), religious reasons (OR = 9.81; 95% CI: 3.66, 26.28), believing on traditional and local medicine (OR = 56.55; 95% CI: 6.56, 487.24) and other reasons (OR = 87.35; 95% CI: 54.87, 139.06) were the important personal barriers against COVID-19 vaccination (Table 3).
TABLE 3 | Multivariate ordered logistic regression to find independent risk factors against COVID-19 vaccination in all participants (Iraq April–May 2022).
[image: Table 3]Sub-Population’s Influential Factors of COVID-19 Vaccination Coverage
Host Communities Influential Factors
Our results revealed that 51.49% of the participants of host communities had received at least one dose of COVID-19 vaccination. 42.28% of host communities subjects were vaccinated by two doses and 1.65% had received three doses of vaccination. Multivariate ordinal logistic regression showed that in host communities subjects, vaccination is higher in age groups of 19–45 years (OR = 0.22; 95% CI: 0.14, 0.36), 46–65 years (OR = 0.15; 95% CI: 0.09, 0.26) and 65–98 years (OR = 0.17; 95% CI: 0.09, 0.31) than age less than 19 years of age. Christians (OR = 0.42; 95% CI: 0.20, 0.90) and educated subjects (Diploma or less: OR = 0.53; 95% CI: 0.41, 0.68 and university: OR = 0.32; 95% CI: 0.23, 0.45) had more tendency in receiving COVID-19 vaccination. Beliefs of vaccination being unsafe (OR: 33.10; 95% CI: 24.48, 44.75), not effective (OR = 18.11; 95% CI: 11.41, 28.77), corona disease not being dangerous (OR = 42.42; 95% CI: 24.03, 74.87), fear of infection (OR = 339.24; 95% CI: 155.83, 738.54), being against the principle of vaccination in general (OR = 28.80; 95% CI: 20.45, 40.56) and religious reasons (OR = 11.14; 95% CI: 3.26, 38.10) were the personal attitude barriers against COVID-19 vaccination in host communities. Supplementary Tables S2–S4 present the baseline characteristics and risk factors against vaccination in host communities.
Internally Displaced Persons Influential Factors
Our results show that 48.83% of the IDPs had received at least one dose of vaccination, with 35.75% receiving two doses and 0.93% receiving three doses of COVID-19 vaccination. In multivariate analysis, IDPs were shown to have higher tendency for vaccination in age groups of 19–45 years (OR = 0.04; 95% CI: 0.01, 0.20), 46–65 years (OR = 0.02; 95% CI: 0.00, 0.10) and 65–98 years (OR = 0.01; 95% CI: 0.00, 0.03) than age less than 19 years of age and educated subjects (Diploma or less: OR = 0.50; 95% CI: 0.26, 0.96 and university: OR = 0.26; 95% CI: 0.10, 0.67) were also shown to have higher tendency for vaccination. However, females (OR = 2.36; 95% CI: 1.37, 4.07) and Arab (OR = 3.38; 95% CI: 1.56, 7.29) and Turkman (OR = 4.02; 95% CI: 1.65, 9.77) nationality subjects had lower tendency for vaccination. Believing that vaccination is unsafe (OR = 9.28; 95% CI: 4.71, 18.27), not effective (OR = 20.07; 95% CI: 3.98, 101.06) and being against principle of vaccination (OR = 16.19; 95% CI: 6.82, 38.43) were the personal attitude barriers against COVID-19 vaccination in IDPs. Supplementary Tables S5–S7 present the baseline characteristics and risk factors against vaccination in IDPs.
Refugees Influential Factors
Our results demonstrate that 45.87% of the refugee subjects received at least one dose of COVID-19 vaccination. 36.14% of refugee subjects received two doses and 1.46% received three doses of vaccination. Multivariate ordinal logistic regression revealed that not married (single) subjects had lower tendency for vaccination (OR = 3.53; 95% CI: 1.93, 6.46). As for the personal attitudinal barriers against COVID-19 vaccination in refugee subjects, belief in vaccination being unsafe (OR = 56.02; 95% CI: 26.83, 116.99), not being effective (OR = 303.28; 95% CI: 38.60, 2382.88), fear of infection (OR = 921.52; 95% CI: 121.76, 6974.44) and being against the principle of vaccination (OR = 15.32; 95% CI: 7.51, 31.27) were the most important factors against vaccination. Supplementary Tables S8–S10 present the baseline characteristics and risk factors against vaccination in refugee subjects.
DISCUSSION
Infectious diseases can be successfully controlled through vaccination; therefore, vaccination can be labeled as one of the most remarkable achievements of science. However, vaccination success can be negatively affected by people’s hesitation to get vaccinated. Therefore, there has always been the challenge of encouraging people’s desire to be vaccinated [16]. Iraq has experienced an alarming prevalence rate of COVID-19, with high daily reported new cases and hundreds of deaths reported monthly from June 2020. Therefore, combating COVID-19 in Iraq is only possible through vaccination [17]. However, vaccination hesitancy is still a big barrier to reaching high rates of vaccination in Iraq.
The results of the current study revealed that nearly half of the participants had not been vaccinated at all. In a study conducted on Iraqi population, Alatrany et al. reported that 68% of the study population had received atleast one vaccine dose; which is close to the results of our study [18], while in a report of vaccination rates in Duhok governorate of Iraq Kurdistan region, Abdulah revealed that 83.5% of the participants had not received a vaccine with 51.4% of them not intending to receive one [19]. This number falls short in comparison to neighboring countries such as Iran and Egypt in which almost 70 percent of the population have been reported to be fully vaccinated [7].
In their review Troiano and Nardi report that vaccination rate varies between the studies with a maximum of 77.6% of general population declaring that they will accept the COVID-19 vaccine [7] pointed out that vaccine acceptance can vary from community to community and from country to country, and this variation can be justified through various factors like the people’s trust in their government and national health organizations, education and public awareness, the economies of the countries, social and political conditions, and COVID-19 prevalence and mortality rates in the local community [20]. Over 40% of participants had been vaccinated by two doses and 1.56% received their third dose. In a similar study by Qin et al. (2022), it was reported that the rate of vaccine acceptance is higher among those who are willing to receive the third dose of vaccine. They also remarked that people in least developed countries are less likely to receive the third dose, which can be attributed to vaccination hesitancy [21].
The results of the current study showed that the participants’ place of residence, age group, gender, nationality, level of education, and occupation had a significant effect on COVID-19 vaccination coverage. Similarly, other studies indicated that willingness to receive COVID-19 vaccine varies in different communities and countries and is significantly influenced by factors like urban residence, being a physician or health professional, having children, previous interaction with someone infected by COVID-19, access to the media, and good practice of COVID-19 preventive measures [22, 23]. As suggested by the Health Cluster bulletin (2022), to achieve a broader coverage rate for COVID-19 vaccination, the epidemic indicators require continued emphasis by health partners on the importance of prevention, physical distancing, masking, and vaccination countrywide [13].
Regarding the reasons for avoiding vaccination in the present study, nearly 17% of the participants believed that the COVID-19 vaccine was not safe, 11.94% feared infection, and 10.79% feared its possible side effects. About 9.77% of them were generally against the principle of vaccination, and 6.46% said that vaccination could not be an effective option against COVID-19. In a study on the Iraqi population, Alatrany et al. [18] reported that distrust in government, social norms, perceived benefit of vaccination and severity of COVID-19 were significant predictors of vaccine hesitancy, while in contrast to our study, factors such as perceived infection likelihood and gender were not significant predictors of vaccine hesitancy. Abdulah has also investigated the vaccine hesitancy in Duhok governorate of Iraq Kurdistan region and reported that more than half the population are concerned about benefit of vaccines, their side-effects and new vaccine technologies. In his study it was demonstrated that education levels, occupation and concerns of adverse side-effects are significantly associated with the intention to vaccination while gender was not shown to have such association [19]. Tahir et al. have also investigated vaccine hesitancy in four governorates of Duhok, Erbil, Sulaiymaniy and Halabja of Iraq Kurdistan region and have reported that as much as 35% of the participants rejected to be vaccinated. Tahir et al demonstrated that age, occupation, higher level education and loosing a family member due to COVID-19 were significantly associated with vaccination intention [15]. In line with these findings, Mubarak et al (2022) reported that high acceptance of COVID-19 vaccine in university students in Saudi Arabia is determined by belief in the effectiveness and safety of the vaccine and trust in its capability to prevent the consequent complications, while fear of side effects is regarded a major factor for refusing vaccination [24].
Studies have reported varying degrees of COVID-19 vaccine hesitancy among refugees/migrants and asylum seekers, ranging between 10 and 40 percent [25]. Our results indicate that the reasons for avoiding vaccination was mostly similar between the host communities, IDPs and refugees which consisted of belief of vaccination being unsafe and not effective, fear of infection and being against the principle of vaccination in general. In a systematic review of vaccine acceptance and hesitancy among migrants and foreign workers, the potential barriers against vaccination were vaccine safety, mistrust of vaccines and healthcare system in general, newness of vaccines and low confidence in COVID-19 vaccines, assuming the disease is not dangerous, inadequate information, logistical barriers and religious prohibition [26].
Several interventions have been conducted in studies to increase the public’s willingness to receive the vaccine. A systematic review of 39 studies shows that communicating about vaccine concerns on social media does not reduce willingness to get vaccinated, but making vaccination mandatory has negative impact on vaccine uptake [27]. Governmental incentivization and persuasion are important factors to achieve higher vaccination coverage. Although, monetary incentives can increase the vaccination coverage [28], some believes incentives alone does not effective measures to encouraging vaccination [29]. It seems that financial incentivization do not enhanced COVID-19 vaccination in the vaccine hesitant [30]. Persuasion, prestige-based incentives, and adopting behaviorally informed policies are possible alternative means [29, 31, 32]. As a general recommendation, association of vaccine coverage with demographic, personal and geographical factors emphasize that a combination of social, cultural and even religious parameters should be considered to adopt effective measures to achieve proper vaccination coverage rate.
Our study is limited by no reports on the rate of refusal to participate in the study, which might lead to selection bias, not assessing the effect of the available vaccine type on participants vaccine hesitancy, and not investigating the accessibility of vaccination facilities, which might hinder vaccination in rural, deprived, or underprivileged districts. Future studies could address these issues in order to better investigate the contributing factors to vaccine hesitancy.
Conclusion
Vaccination is one of the main acceptable options for preventing and controlling COVID-19; however, people’s refusal to accept the vaccine remains as a global challenge. It seems that due to such refusal, a very small portion of the participants in the present study received their third dose. Sociodemographic factors including age, gender, level of education, occupation, and nationality could significantly affect vaccination coverage. Moreover, higher acceptance rate of vaccination is associated with belief in vaccine safety and effectiveness and trust in the ability of the vaccine to prevent the complication. Hesitancy, uncertainty, and rumors regarding the vaccine should be minimized through the social media and appropriate health programs, resulting in controlling the pandemic through increasing the acceptance of COVID-19 vaccination.
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