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Abstract

:

Pharmacy-based vaccination (PBV) services increase coverage and enhance access to lifesaving vaccines. This systematic review assessed the proportion of pharmacists willing to offer PBV services. PubMed/MEDLINE, CINAHL, EMBASE and Scopus electronic databases were searched from inception to identify relevant literature. Google scholar and other sources of grey literature was also searched. The literature findings were synthesized narratively, and via a random-effects meta-analysis. Risk of bias was evaluated using nine quality assessment criteria adapted from the Joanna Briggs Institute checklist for prevalence studies. The review protocol is registered on PROSPERO (REF: CRD42021293692). In total, 967 articles were identified from the literature search. Of this, 34 articles from 19 countries across 5 WHO regions were included in the review. No article from the Western Pacific WHO region was identified. Most of the included studies (n = 21, 61.8%) showed an overall low risk of bias. None showed a high risk of bias. Pooled willingness for PBV services was 69.45% (95% CI: 61.58–76.33; n total pharmacists = 8877), indicating that most pharmacists were willing to offer the service, although nearly a third were not. Pharmacists’ willingness was highest in the Americas (71.49%, 95% CI: 53.32–84.63, n pharmacists = 3842) and lowest in the African region (58.71%, 95% CI: 45.86–70.46, n pharmacists = 1080) although the between-group difference was not statistically significant across the WHO regions (Q = 3.01, df = 4, p < 0.5567). Meta-regression showed no evidence (R2 = 0%, p = 0.9871) of the moderating effect of the type of vaccine assessed, PBV service availability, sampling technique and the study risk of bias. These findings show that most pharmacists are willing to offer PBV services; however, strategies that will enhance greater involvement in service provision are needed.
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1. Introduction


Globally, pharmacists’ scope of practice has expanded to include authorization for vaccination services [1]. Pharmacy-based vaccination (PBV) services are available in 56 countries and territories, representing an increase from the 34 countries reported in a previous survey conducted in 2020 [1]. Influenza, COVID-19, Tdap (tetanus, diphtheria and pertussis) and hepatitis B vaccines are the most prevalent vaccinations offered within PBV services [1,2,3]. Prior to the onset of the COVID-19 pandemic, pharmacists were authorized to offer specific vaccines to defined population groups such as the elderly and those at risk [4,5,6]. In addition, disparities existed across countries on whether the vaccines offered within PBV services were provided with or without a prescription [7]. With the onset of the COVID-19 pandemic and the subsequent mass vaccination programs to curb the disease, authorization for PBV services further expanded globally [8,9,10,11,12]. Pharmacists are now authorized to provide PBV services to the general population in several countries across Europe, the Western Pacific and in North and Latin America [1,8,9,10,11,12].



The contributions of PBV services to national and global vaccination programs are well documented [2,13,14,15,16,17]. Studies show that pharmacists’ role as vaccinators, vaccine advocates and educators as well as their vaccine supply responsibilities increase vaccination coverage and population uptake [13,18]. Increase in vaccine accessibility, greater convenience, lower risk of infection and expanded access for vulnerable and at-risk populations are other benefits of PBV services reported in the literature [14,17,19]. Research from the United States demonstrates economic benefits, which include the lower cost of PBV services compared to vaccination services provided in traditional medical settings such as in general practices and primary care facilities [20,21,22]. Service evaluation studies also indicate high levels of patient satisfaction, further emphasizing the need for continued PBV service availability [19,23,24,25,26]. However, research shows disparity in pharmacists’ willingness to offer PBV services. In this paper, pharmacists’ willingness is defined as the proportion of pharmacists who are willing to offer PBV services. In countries such as the United States and Canada where PBV services are well established, studies show pharmacists’ willingness ranging from 52 to 98% [27,28,29,30]. In other countries where the service is under consideration or newly implemented, research shows pharmacists’ willingness ranging from 45 to 83% [31,32,33]. Factors such as poorly defined regulations, training unavailability, high workload and poor reimbursement are some of the barriers influencing pharmacists’ willingness to offer PBV services [34]. For instance, reports indicate that several of the vaccines offered within PBV services are not reimbursable or covered by available health insurance plans [30,34,35,36,37,38,39,40,41]. Inadequate staffing resulting in a high workload and limited PBV training availability or certification programs are other reported barriers to pharmacists’ involvement in PBV service provision [34]. In addition, willingness differed relative to pharmacists’ area of practice, experience, practice location alongside other factors that include type of vaccine offered, specific population group covered and cost [30,34,35,36,37,38,39,40,41]. For example, more pharmacists in urban areas were willing to offer and obtain the required certification for PBV services compared to those in rural practices [35]. Other reports also show that pharmacists with fewer than ten years of experience were willing to offer the service compared to those with longer experience [29,33,40]. As more countries aim to implement and/or expand PBV services, published evidence on the extent of pharmacists’ willingness to offer the service is required. This global review aims to explore pharmacists’ willingness to offer vaccination services.




2. Materials and Methods


2.1. Search Strategy


A systematic review of the published literature was conducted. PubMed/MEDLINE, CINAHL, EMBASE and Scopus electronic databases were searched for the relevant literature. Each database was searched from inception to November 2023. Free text search of Google Scholar and four electronic sources of the grey literature (Scirus, Mednar, CiteSeerX and OpenGrey) was also conducted. Pharmacy-related journals (details provided in Appendix A) and bibliographies of the identified literature were also searched. Key words used for the database searches were as follows: ‘Pharmacy’, ‘Pharmacist’, ‘Pharmacist-led vaccination’, ‘pharmacy-based vaccination’, ‘perceptions’, ‘vaccine’, ‘vaccine acceptance’, ‘vaccination willingness’, ‘immunization’ and ‘inoculation’. The key words were combined using the Boolean operators “OR” and “AND” with use of truncation where appropriate to ensure inclusion of relevant Medical Subject Headings (MeSH) terms. There was no restriction imposed on language, vaccine type, year of publication and country. The Medline database search strategy that was adapted for the other databases is presented in Appendix A. The protocol for this review is registered on PROSPERO with reference number CRD42021293692.




2.2. Study Selection


Two authors (AU and DE) independently screened the titles and abstract identified from the literature search. Screening included assessing the identified literature to determine its relevance to the review objectives. Full-text screening of articles that appeared relevant was then conducted with respect to the inclusion criteria. Thereafter, two authors (AU and DE) independently reviewed and validated the literature selection with the outcome of the screening process compared for consistency by the other two remaining authors (II and AY). Any observed discrepancy was resolved through further discussion between the authors and subsequent consensus. Data extraction occurred under the following headings: author(s), year of publication, country, World Health Organization (WHO) region, sampling strategy, study design, vaccine type evaluated, proportion of pharmacists willing to offer the service and total sample size. Primary research articles specifically addressing pharmacists’ willingness to offer vaccination services were included. Excluded studies were those involving vaccination services by other healthcare providers. Also excluded were editorials, commentaries and other publications that did not meet the pre-defined inclusion criteria. The data extraction form designed for this review was piloted in 10% of the studies to be extracted. At the end of the pilot phase, a change to the extraction form was not required and the remaining studies were subsequently extracted. A schematic of the literature selection process is presented in Figure 1 using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [42].




2.3. Analysis


The findings from the included studies were summarized narratively in line with the review objectives. A meta-analysis was also conducted using the R meta prop package in RStudio(v4.3.1) [43]. The random-effects (RE) meta-analytical model computed using the inverse variance method assessed the proportion of pharmacists per study that reported willingness to provide the service. The outcome of this analysis is presented using a Forest plot. Between-study heterogeneity was evaluated using the Higgins I-squared (I2) statistic with values of 25%, 50% and 75% and above indicating low, moderate and high heterogeneity, respectively [44]. Sensitivity analyses were conducted to assess the robustness of the pooled estimates via meta-regression, subgroup analysis and exclusion of outliers. Outliers were defined as studies with 95% CI outside the range of the overall pooled estimate. The subgroups defined a priori included period of publication (pre-COVID vs. during vs. post), type of vaccine assessed (COVID-19 vs. flu vs. non-specific), PBV services available during study (yes vs. no), WHO region (Eastern Mediterranean (EMR) vs. Southeast Asia (SEAR) vs. Africa (AFR) vs. the Americas (AMR) vs. Europe (EUR) vs. Western Pacific (WPR), sampling technique (random vs. non-random) and the overall risk of bias classification (low vs. moderate vs. high). Publication bias was evaluated using a contour-enhanced funnel plot and confirmed quantitatively via the Eggers test [45,46]. The Duval and Tweedie trim-and-fill procedure alongside a p-curve were used to correct for publication bias in the presence of funnel plot asymmetry [47,48]. For ease of interpretation, the proportions in this review are reported as percentages.




2.4. Quality Assessment and Risk of Bias


Risk of bias was evaluated using nine quality assessment criteria adapted from the Joanna Briggs Institute checklist for prevalence studies [49]. The nine quality assessment criteria are presented in Table 1. Each criterion received a score of zero if there was a quality concern (high risk) or 1 if none (low risk). Where a criterion was not reported or unclear, a score of zero was entered. A score of zero was also entered when the response rate was less than 50%, and or where this was not reported in the study. Total quality score of 0–3 indicated a high risk of bias, 4–6 showed a moderate risk, while scores of 7 and above suggested a low risk. The maximum total quality score possible was 9. The outcome of the quality assessment is presented using the risk-of-bias visualization package in R [50].





3. Results


3.1. Characteristics of the Selected Literature


In total, 1745 articles were identified from the literature search. On deduplication, this included 967 unique titles that also included 12 articles from the manual search of the bibliographies of the identified literature. After screening the titles and abstract for relevance, 791 articles were excluded. The full text of 176 papers was then further screened against the review inclusion and exclusion criteria. At the end of the literature search and selection process, 34 articles were identified and selected for inclusion. This included one article that reported research conducted in four countries [31]. The 34 studies selected for this review were conducted in 19 countries across 5 WHO regions (Table 2). The selected literature included eight studies from the United States [3,27,28,30,34,40,51,52]; five from Canada [29,35,36,37,53]; three from Jordan [41,54,55]; three from Nigeria [56,57,58]; two each from Lebanon [38,59], Malaysia [60,61] and Indonesia [62,63]; and one each from Estonia [64], France [65], Italy [66], Austria [33], Serbia [31], Bulgaria [31], Albania [31], Saudi Arabia [32], Romania [31], Poland [39], Ethiopia [67] and Thailand [68]. The study by Turcu-Stiolica et al. reported research conducted in four countries: Romania, Serbia, Albania and Bulgaria [31]. No study from the Western Pacific region was identified for inclusion. A total of 25 of the 34 included articles quantified pharmacists’ willingness to offer PBV services and these were included in a meta-analysis (Figure 1).



The majority (n = 32, 94.1%) of the included studies were surveys. The remaining two studies were semi-structured interviews where participants were explicitly asked whether they were willing to offer PBV services [52,54] (Table 2). The sample size in the survey studies ranged from 68 to 1777 pharmacists, while the two interview studies ranged from 23 to 40 pharmacists (Table 3). Although the majority (n = 32, 94.1%) of the studies assessed community pharmacists’ willingness to offer vaccination services, two assessed a mix of pharmacists from multiple practice areas or roles [27,58]. Most of the studies explicitly assessed whether pharmacists were willing to offer PBV services, while one study by Carpenter et al. assessed pharmacists’ readiness to provide the service [30]. The proportion of pharmacists who expressed readiness to provide PBV services was extracted in the Carpenter et al. study given that this implied willingness [30]. A separate study by Kummer et al. assessed the number of pharmacists who had undertaken certification to provide the service, and these data were also extracted as they implied willingness [51]. More than half (n = 19, 55.9%) of the included studies were conducted during the COVID-19 pandemic between 2020 and 2023, with the remaining conducted prior (Table 2 and Table 3). No post-pandemic study (that is a study conducted after May 2023) was identified for inclusion. One study assessed pharmacists’ willingness to offer a Human Papilloma virus (HPV) vaccination service [66] while COVID-19 [30,31,41,54] and influenza vaccine services [35,36,38,53,64,65] were each assessed in six separate studies, respectively. Most (n = 21, 61.8%) of the included studies did not specify the type of vaccine or vaccination service assessed (Table 2 and Table 3). The majority (n = 19, 55.9%) of the included studies assessed pharmacists’ willingness after the implementation of PBV services in the respective countries [3,27,28,29,30,34,35,36,37,40,41,51,52,53,54,55,64,65,68], while the remaining assessed this prior to service availability (Table 2 and Table 3).



Quality assessment conducted across nine domains showed most (n = 21, 61.8%) of the included studies with an overall low risk of bias (quality score = 7–8) [3,27,28,32,33,35,36,37,38,40,52,53,54,55,56,59,60,61,66,67,68]. About a third (n = 13, 38.2%) of the studies had a moderate risk of bias (quality score = 6) [29,30,31,34,39,41,51,57,58,62,63,64,65], while none showed a high risk of bias. Sources of bias related to the sampling process, sample size and low response rate. Most (n = 27, 79.4%) of the studies utilized a non-probabilistic sample with limited information on the justification for the reported sample size. The response rate was not reported in more than half (n = 19, 55.9%) of the included studies. Where the response rate was reported, this was generally low, at less than 50% in about a third (n = 13, 38.2%) of the studies (Table 3). The risk-of-bias summary plot for the included studies is presented in Figure 2 while the outcome of the quality assessment per study is presented using a traffic light plot (see Figure A1 in Appendix A).




3.2. Overview of Pharmacists’ Willingness


The proportion of pharmacists who were willing to offer PBV services as reported in the 34 included studies ranged from 22 to 98% (Table 3). Of this number, only four studies reported willingness that was less than 50% overall and these were conducted in Bulgaria [31], the United States [51], Nigeria [58] and Thailand [68]. Disparities in willingness were observed within and across countries, as well as across the respective WHO regions (Table 3). Willingness across the WHO regions ranged from 45 to 90.8% across the nine European countries represented [31,33,39,64,65,66]; 64.5–82.6% in countries represented in the EMR [38,41,54,55,59]; 47.70–74% in the countries in Africa [56,57,58,67] and 42.2–89.2% in the Southeast Asia countries [60,61,62,63,68]. Willingness was at least 75% or more in 9 of the 13 studies included from the Americas [3,28,29,30,34,35,36,37,52]. Of the four remaining studies from the AMR [30,37,53], only one reported willingness of less than 50% and this was the study by Kummer et al. [51]. Although most of the AMR studies were conducted prior to the COVID-19 pandemic, three were carried out between 2020 and 2022 and reported willingness of 52–79% [27,28,30]. This suggested that the reported disparity in willingness observed across the AMR was unlikely to be related to the year the study was conducted or published [27,28,30]. Within-country disparity in willingness was also observed in relation to practice location with more pharmacists in urban areas willing to offer the service compared to those in rural practices [35,59,63]. One study showed that pharmacists in an urban location were twice as likely to be willing to offer [63] and to be certified for PBV services [35]. This contrasted with a study from Malaysia, which showed that more of the pharmacists in rural areas were willing to offer the service compared to the urban practitioners [60].



More pharmacists with fewer than ten years of experience were willing to offer the service compared to those with longer experience [29,33,40,59,62,64]. This finding was reported in studies conducted in Lebanon [59], Estonia [64], the United States [40], Canada [29], Austria [33] and Indonesia [62], suggesting that it was unlikely to be solely related to country context. While pharmacists generally reported possessing limited knowledge about vaccines [27,29,39,62,66] including for mandatory vaccinations [66], the more experienced were even less likely to possess the appropriate knowledge [59,66]. This contrasted with the study by Ang et al., which reported adequate knowledge to provide the service for most of the pharmacists surveyed in Malysia [60]. Adequate knowledge about the vaccines and vaccination correlated with willingness to offer PBV services [61,67]. More independent pharmacists were willing to offer the service compared to chain pharmacists [31,41,52]. Other studies, however, showed independent pharmacists as less likely to obtain the certification needed to provide the service compared to those in chain pharmacies [35,39,40]. Willingness varied in relation to specialization with more specialist pharmacists willing than non-specialist to offer the service [31]. More pharmacists were willing to offer travel, flu and pandemic vaccines compared to routine vaccinations [37]. Most were also interested in vaccinating adults or adolescents rather than children [33,36].



Pharmacists preferred to offer PBV services by appointment only [36], or in combination with walk-ins [35,52] and/or extended opening hours in the evenings and at the weekends [36]. In addition, pharmacists were willing to offer the service in other locations including at mass vaccination clinics, primary care sites and care homes [36]. Although PBV service availability was shown to increase coverage, the service was often provided below capacity with the potential to vaccinate more [52].



The lack of vaccination training was a key factor reported as limiting pharmacists’ involvement and willingness to offer PBV services [31,32,51,54,56,57,60]. However, while undertaking vaccination training and being certified correlated with willingness to offer the service [34,36,68], one study showed that many pharmacists failed to maintain their certification, suggesting that training alone does not guarantee continued involvement in service provision [34]. Patient safety concerns were also reported [32,58,60], though a study by Isenor et al. showed very low risk of adverse events with PBV services [29]. Of note were the findings from two studies that showed that fewer than a third of surveyed pharmacists were familiar with procedures for reporting or managing an adverse event, such as anaphylaxis, with the majority indicating they lacked this knowledge [36,68].




3.3. Pooled Estimate of Pharmacists’ Willingness


Twenty-five surveys included in this review quantified pharmacists’ willingness to offer PBV services. This included the study by Turcu et al. that reported willingness across four European countries: Bulgaria, Romania, Serbia and Albania [31]. The literature by Turcu et al. was extracted and included per country in the meta-analysis to yield a total of 28 studies. The meta-analysis included a total of 8877 pharmacists and showed a pooled willingness of 69.45% (95% CI: 61.58–76.33) with high between-study heterogeneity (I2 = 98.1%, p < 0.0001) observed (Figure 3). Further analysis showed there was no statistically significant between-group difference across the WHO regions (Q = 3.01, df = 4, p = 0.5567) (Table 4), although the pooled willingness was generally highest in the Americas (71.49%, 95% CI: 53.32–84.63, I2 = 99%) and lowest in the African region (58.71%, 95% CI: 45.86–70.46, I2 = 93.6%). When the two studies that implied willingness were removed from the meta-analysis [30,51], the overall pooled estimate increased slightly to 71.48% (95% CI: 65.52–76.78, n pharmacists = 7534) with heterogeneity remaining high at 96.4% (p < 0.0001). The between-group difference across the WHO regions was also non-significant (Q = 6.77, df = 4, p = 0.1486).




3.4. Sensitivity Analysis of Pooled Estimate


Sensitivity analysis conducted to assess the robustness of the pooled estimate identified 13 studies [29,31,32,33,41,51,53,58,60,67,68] with 95% CI outside the range of the overall pooled estimate (this included the 4 studies reported in the article by Turcu-Stiolica and colleagues [31]). When these 13 outlier studies were excluded from the meta-analysis, the pooled willingness to offer PBV services slightly increased to 72.27% (95% CI: 68.09–76.09). However, between-study heterogeneity remained high at 86.1% (p < 0.001). Generally, the pooled willingness was 70% and over in the AMR, EMR and SEAR WHO region, respectively, and in the random sampling, influenza vaccine and low risk of bias subgroups (Table 4). The pooled willingness across the studies that reported a response rate (68.56%, 95% CI: 54.76–79.71, number of studies = 14, total pharmacists = 4753) and those that did not (70.24%, 95% CI: 61.19–77.94, number of studies = 14, total pharmacists = 4124) was not statistically significant (Q = 0.05, df = 1, p = 0.8282). Overall, there was no evidence (p > 0.05) of the moderating effect of period of publication, type of vaccine assessed, PBV service availability during study, sampling technique and the overall risk of bias classification as shown by meta-regression (p = 0.9871, R2 = 0%) and in Table 4.




3.5. Publication Bias


Visual inspection of the contour-enhanced funnel plot in Figure 4 indicated the presence of asymmetry, which was further confirmed quantitatively by the Eggers test (Intercept = 11.52, 95% CI: 5.45–17.6, p = 0.0009). However, trim-and-fill adjustments showed no missing study on the funnel plot, suggesting that the cause of the asymmetry is more likely due to factors other than publication bias (Figure A2). Further estimation of the pooled estimate was not performed after the trim-and-fill adjustment given that between-study heterogeneity remained high at 98%. This is because of the known limitation of the trim-and-fill method and its tendency to produce spurious results when the between-study heterogeneity is substantial [69]. Further correction via a p-curve indicated the presence of evidential value with a statistically significant right-skewness (pfull < 0.001) and non-significant flatness (pfull > 0.999) test that was suggestive of a true effect (Figure A3).





4. Discussion


To the best of our knowledge, this is the first study that has attempted to quantify the extent of pharmacists’ willingness to offer PBV services. This review’s findings show that most pharmacists are willing to offer vaccination services. However, the overall pooled vaccination willingness of approximately 70% suggests that nearly a third are not willing to offer the service. This lack of interest by a significant proportion of the workforce is an important finding that highlights the need for strategies that will enhance pharmacists’ involvement in this expanded role. Poor access to vaccines remains a public health concern and is a threat to global health security [70]. Pharmacists’ role expansion via authorization for vaccination services is a key strategy for improving vaccine access [8,9,10,11,12]. As primary healthcare providers, and the most accessible health practitioners, pharmacists are well placed to offer vaccination services [71]. Reports show that primary care pharmacists have up to 10 times more interactions with their patients compared to other providers, underscoring pharmacists’ contributions to accessible healthcare [72]. Other studies demonstrate that for some patients, pharmacists are often the first port of call for health-related concerns, especially in low- and middle-income countries [73,74]. Therefore, the lack of willingness to offer PBV services by a third of the workforce shown in the review indicates potential gaps in vaccine access, especially for populations that are increasingly reliant on community pharmacists [72,75,76].



PBV services increase vaccine uptake and coverage, especially for at-risk, hard-to-reach and vulnerable individuals [2,13,14,15,16,17,19,75]. More recently, the mobilization of pharmaceutical resources and expanded authorization for vaccination services enhanced patient convenience and increased access to lifesaving COVID-19 vaccines [8,9,10,11,12,77]. Pharmacists’ involvement in this service played a key role in containing the spread of the COVID-19 disease in high-, mid- and low-income countries alike [8,9,10,11,12,77]. Given the benefits and impact of PBV services, pharmacists’ continued involvement remains critical. It is therefore imperative to identify strategies that will ensure that pharmacists are willing, actively and continuously involved in PBV service provision. The meta-analysis finding showing broad similarities in pharmacists’ vaccination willingness across the WHO regions suggest that the disparity reported in the studies included in this review is unlikely to be solely related to peculiarities in country context. This is broadly underscored by the review finding showing willingness that also differed within the respective countries. While a few studies reported that more pharmacists in urban practices were willing to offer PBV services compared to their rural counterparts [35,59,63], the extent of this disparity in willingness could not be fully assessed via meta-analysis. This was because most of the studies in this review included a mix of pharmacists in rural and urban practice locations. Rural pharmacists are frequently involved in providing primary care and public health services [78,79]. Reports, however, suggest that workforce shortages, lack of capacity and inadequate institutional support limit involvement in these activities [80]. This feature may explain the reported lower propensity for PBV services by rural pharmacists. The lower willingness reported among rural pharmacists may also be related to the evidence that showed that pharmacists in urban areas were twice as likely to be certified for PBV services [35]. This is also underscored by the review finding showing that certification for vaccination correlates with willingness for service provision, with rural pharmacists less likely to be certified [34,36,68].



Further, this review found that PBV services were often offered below capacity [35,52], a finding that aligns with other evaluative studies reporting a relatively low annual volume of vaccination offered by the service [19,29]. This may explain the outcome of an existing review that showed only a modest to no increase in vaccination uptake with PBV service availability in the United Kingdom [17]. Reports indicate that extended opening hours correlate with the volume of immunization given within PBV services [19]. Therefore, pharmacists’ willingness to offer PBV services via extended opening hours and weekend availability as shown in this review suggests the potential for increased access to vaccines in the respective communities served [36]. This is especially important given that existing reports demonstrate that up to 50% of COVID-19 vaccines were delivered by pharmacists in the United Kingdom through a mix of appointment booking and extended opening hours [81,82]. Furthermore, pharmacists’ willingness in this review was not dependent on whether the study was conducted prior or during the COVID-19 pandemic, nor was it influenced by the specific vaccine offered within the service. However, the relatively lower proportion of pharmacists that were willing to offer the COVID-19 vaccine may allude to the reported hesitancy and misinformation about this vaccine type [83,84]. Pharmacists can play a crucial role in curbing vaccine hesitancy through the dissemination of accurate information and providing education and counseling [85]. Therefore, their continued involvement in vaccine advocacy, administration and patient counseling can positively impact uptake [18]. The lack of or limited training available for PBV services is a key barrier reported by pharmacists in this review [31,32,51,54,56,57,60]. This underscores the need for appropriate training prior to service provision. Global surveys show that only a few countries incorporate vaccination training in their undergraduate pharmacy education or post-graduate curriculum [86]. Addressing this gap in vaccination training for pharmacists is essential and could enhance willingness by increasing individual pharmacist’s confidence in their ability to provide the service [39]. Global advocacy efforts by the International pharmaceutical Federation (FIP) are already underway with the launch of the FIP Transforming Vaccinations Globally and Regionally” program [87]. National-level programs targeted towards specific pharmacy practice areas and locations showing low involvement in service provision are needed to address the observed gaps in pharmacists’ willingness.



This review had some limitations. Even though the willingness estimate suggested a trend that evidenced a true effect, the I2 statistic of greater than 75% indicated substantial heterogeneity. The source of this heterogeneity could not be identified or corrected via the sensitivity and subgroup analysis conducted in this review. More than half of the studies in this review employed a non-probability sampling technique and did not report the response rate. Where reported, the response rate was lower than 50% in about a third of the studies. This suggested a potential for bias, especially in relation to the precision of the estimates reported in the respective studies and the pooled estimates obtained in the meta-analysis. However, the sensitivity analysis showing there was no statistically significant difference between the studies that reported a response rate and those that did not provide confidence that the pooled estimates in the meta-analysis are robust. In addition, although pharmacists’ willingness was explicitly elicited in most of the included studies, willingness was implied in the study by Carpenter et al. and Kummer et al., which assessed pharmacists’ readiness for the service and their vaccination certification status, respectively [30,51]. These two studies may have introduced some bias, and this was controlled in the meta-analysis by reevaluating the pooled estimate with the studies by Carpenter et al. and Kummer et al. removed. This latter analysis showed there was no statistically significant difference between the estimates in the analysis with Carpenter et al. and Kummer et al. studies added or removed, further providing confidence in the pooled estimates. Nearly 40% (n = 13) of the included studies were from the Americas, with no study identified for inclusion from countries in the Western Pacific region. This means gaps remain in our knowledge on the extent of pharmacists’ willingness for PBV services in the Western Pacific region, and in countries not represented in this review.




5. Conclusions


The findings of this review indicate that most pharmacists are willing to offer the service. However, up to a third of the workforce are unwilling to take on this expanded role, emphasizing the need to implement strategies that will increase involvement. This may include providing education and training to enhance pharmacists’ confidence in their ability and competence to provide the service. Research studies on pharmacists’ willingness for PBV services are also needed in the countries and WHO regions not represented in this review. Further studies are needed that will provide insight and enhance our understanding of the observed disparity in willingness between pharmacists practicing in rural and urban areas, respectively. This will help inform workforce policies including advocacy and outreach strategies that will promote the further involvement of pharmacists in these distinct practice areas.







Author Contributions


Conceptualization, A.U. and D.E.; methodology, A.U.; validation, I.I. and A.Y.; formal analysis, A.U.; data curation, A.U.; writing—original draft preparation, A.U.; writing—review and editing, A.U., I.I., D.E. and A.Y. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


The original contributions presented in the study are included in the article, further inquiries can be directed to the corresponding author.




Conflicts of Interest


The authors declare no conflicts of interest.





Appendix A


Search strategy on OvidSP.



Databases captured included: Journals@Ovid Full Text, Your Journals@Ovid, APA PsycArticles Full Text, CAB Abstracts, Embase, Global Health, HMIC Health Management Information Consortium, Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations, Daily and Versions, APA PsycBooks, APA PsycExtra, APA PsycInfo, Social Policy and Practice.




	
Search




	
vaccination.mp. [mp=ab, td, hw, ti, tx, bt, tn, ot, dm, mf, dv, kf, fx, dq, sh, de, md, sd, kw, ba, bk, ca, cl, ct, cw, yr, id, cc, ac, ip, vo, pg, jn, ja, bd, pu, ib, is, et, ar, bs, cf, dp, pj, pa, dt, rf, so, pb, pi, pl, ry, st, mo, op, os, se, ta, te, rw, nm, ox, px, rx, an, ui, ds, on, sy, tc, tm, pt] Total = 676,451



	
willingness.mp. [mp=ab, td, hw, ti, tx, bt, tn, ot, dm, mf, dv, kf, fx, dq, sh, de, md, sd, kw, ba, bk, ca, cl, ct, cw, yr, id, cc, ac, ip, vo, pg, jn, ja, bd, pu, ib, is, et, ar, bs, cf, dp, pj, pa, dt, rf, so, pb, pi, pl, ry, st, mo, op, os, se, ta, te, rw, nm, ox, px, rx, an, ui, ds, on, sy, tc, tm, pt] Total = 200,388



	
acceptance.mp. [mp=ab, td, hw, ti, tx, bt, tn, ot, dm, mf, dv, kf, fx, dq, sh, de, md, sd, kw, ba, bk, ca, cl, ct, cw, yr, id, cc, ac, ip, vo, pg, jn, ja, bd, pu, ib, is, et, ar, bs, cf, dp, pj, pa, dt, rf, so, pb, pi, pl, ry, st, mo, op, os, se, ta, te, rw, nm, ox, px, rx, an, ui, ds, on, sy, tc, tm, pt] Total = 510,695



	
perception.mp. [mp=ab, td, hw, ti, tx, bt, tn, ot, dm, mf, dv, kf, fx, dq, sh, de, md, sd, kw, ba, bk, ca, cl, ct, cw, yr, id, cc, ac, ip, vo, pg, jn, ja, bd, pu, ib, is, et, ar, bs, cf, dp, pj, pa, dt, rf, so, pb, pi, pl, ry, st, mo, op, os, se, ta, te, rw, nm, ox, px, rx, an, ui, ds, on, sy, tc, tm, pt] Total = 1,713,747



	
2 or 3 or 4, Total = 2,329,737



	
pharmacist*.mp. [mp=ab, td, hw, ti, tx, bt, tn, ot, dm, mf, dv, kf, fx, dq, sh, de, md, sd, kw, ba, bk, ca, cl, ct, cw, yr, id, cc, ac, ip, vo, pg, jn, ja, bd, pu, ib, is, et, ar, bs, cf, dp, pj, pa, dt, rf, so, pb, pi, pl, ry, st, mo, op, os, se, ta, te, rw, nm, ox, px, rx, an, ui, ds, on, sy, tc, tm, pt] Total = 285,519



	
pharmacy.mp. [mp=ab, td, hw, ti, tx, bt, tn, ot, dm, mf, dv, kf, fx, dq, sh, de, md, sd, kw, ba, bk, ca, cl, ct, cw, yr, id, cc, ac, ip, vo, pg, jn, ja, bd, pu, ib, is, et, ar, bs, cf, dp, pj, pa, dt, rf, so, pb, pi, pl, ry, st, mo, op, os, se, ta, te, rw, nm, ox, px, rx, an, ui, ds, on, sy, tc, tm, pt] Total = 384,799



	
6 or 7, Total = 530,946



	
1 and 5 and 8, Total = 965



	
remove duplicates from 9, Total = 744













Pharmacy-Related Journals Manually Searched for Relevant Articles



	
Currents in Pharmacy Teaching and Learning (CPTL)



	
American Journal of Pharmacy Education (ACPE)



	
International Journal of Pharmacy Practice (IJPP)



	
The Pharmaceutical Journal (PJOnline)



	
Research in Social and Administrative Pharmacy (RASP)



	
Journal of Pharmacy (JP)



	
Pharmacy Education Journal (PEJ)



	
Journal of Pharmacy Practice and Research (JPPR)



	
Journal of Pharmacy Practice (JPP)



	
MDPI Pharmacy



	
Clinical Pharmacy Journal
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Figure A1. Risk-of-bias traffic light plot of the 34 included studies [3,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68]. 
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Figure A2. Trim-and-fill adjustment to contour-enhanced funnel plot showing no study imputed. 






Figure A2. Trim-and-fill adjustment to contour-enhanced funnel plot showing no study imputed.
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Figure A3. p-curve showing statistically significant right-skewness and non-significant test for flatness. 






Figure A3. p-curve showing statistically significant right-skewness and non-significant test for flatness.



[image: Pharmacy 12 00098 g0a3]







References


	



International Pharmaceutical Federation. Leveraging Pharmacy to Deliver Life-Course Vaccination: An FIP Global Intelligence Report; International Pharmaceutical Federation: The Hague, The Netherlands, 2024; p. 87. [Google Scholar]

	



Drozd, E.M.; Miller, L.; Johnsrud, M. Impact of Pharmacist Immunization Authority on Seasonal Influenza Immunization Rates Across States. Clin. Ther. 2017, 39, 1563–1580.e17. [Google Scholar] [CrossRef] [PubMed]

	



Westrick, S.C.; Patterson, B.J.; Kader, M.S.; Rashid, S.; Buck, P.O.; Rothholz, M.C. National Survey of Pharmacy-Based Immunization Services. Vaccine 2018, 36, 5657–5664. [Google Scholar] [CrossRef] [PubMed]

	



Sharon Xavioer, P.; Jeff Goad, P. Authority and Scope of Vaccination: How States Differ. Pharm. Times 2017. Available online: https://www.pharmacytimes.com/view/authority-and-scope-of-vaccination-how-states-differ (accessed on 24 March 2024).

	



Hattingh, H.L.; Sim, T.F.; Parsons, R.; Czarniak, P.; Vickery, A.; Ayadurai, S. Evaluation of the First Pharmacist-Administered Vaccinations in Western Australia: A Mixed-Methods Study. BMJ Open 2016, 6, e011948. [Google Scholar] [CrossRef] [PubMed]

	



Rechel, B.; Richardson, E.; McKee, M. The Organization and Delivery of Vaccination Services in the European Union (2018). A Report Prepared for the European Commission; World Health Organization, The European Observatory on Health Systems and Policies: London, UK, 2018; p. 200. [Google Scholar]

	



International Pharmaceutical Federation. Give It a Shot: Expanding Immunisation Coverage through Pharmacists; International Pharmaceutical Federation: The Hague, The Netherlands, 2020; p. 51. [Google Scholar]

	



Ministry of Health New Zealand Appendix 4: Authorisation and Criteria of Vaccinators. Available online: https://www.health.govt.nz/our-work/immunisation-handbook-2020/appendix-4-authorisation-and-criteria-vaccinators (accessed on 11 January 2022).

	



The Pharmacy Guild of Australia Vaccination Legislation, Regulations and Training. Available online: https://www.guild.org.au/programs/vaccination-services/training (accessed on 10 January 2022).

	



Department of Health 130 Pharmacies on Board to Deliver COVID Vaccine Doses. Available online: https://www.health-ni.gov.uk/news/130-pharmacies-board-deliver-covid-vaccine-doses (accessed on 10 January 2022).

	



Canadian Pharmacists Association Pharmacy Involvement COVID Vaccination. Available online: https://www.pharmacists.ca/cpha-ca/assets/File/cpha-on-the-issues/Pharmacy_Involvement_COVID_Vaccination.pdf (accessed on 11 January 2022).

	



Paudyal, V.; Fialová, D.; Henman, M.C.; Hazen, A.; Okuyan, B.; Lutters, M.; Cadogan, C.; da Costa, F.A.; Galfrascoli, E.; Pudritz, Y.M.; et al. Pharmacists’ Involvement in COVID-19 Vaccination across Europe: A Situational Analysis of Current Practice and Policy. Int. J. Clin. Pharm. 2021, 43, 1139–1148. [Google Scholar] [CrossRef] [PubMed]

	



Isenor, J.E.; Edwards, N.T.; Alia, T.A.; Slayter, K.L.; MacDougall, D.M.; McNeil, S.A.; Bowles, S.K. Impact of Pharmacists as Immunizers on Vaccination Rates: A Systematic Review and Meta-Analysis. Vaccine 2016, 34, 5708–5723. [Google Scholar] [CrossRef] [PubMed]

	



Burson, R.C.; Buttenheim, A.M.; Armstrong, A.; Feemster, K.A. Community Pharmacies as Sites of Adult Vaccination: A Systematic Review. Hum. Vaccines Immunother. 2016, 12, 3146–3159. [Google Scholar] [CrossRef] [PubMed]

	



Baroy, J.; Chung, D.; Frisch, R.; Apgar, D.; Slack, M.K. The Impact of Pharmacist Immunization Programs on Adult Immunization Rates: A Systematic Review and Meta-Analysis. J. Am. Pharm. Assoc. JAPHA 2016, 56, 418–426. [Google Scholar] [CrossRef] [PubMed]

	



Czech, M.; Balcerzak, M.; Antczak, A.; Byliniak, M.; Piotrowska-Rutkowska, E.; Drozd, M.; Juszczyk, G.; Religioni, U.; Vaillancourt, R.; Merks, P. Flu Vaccinations in Pharmacies-A Review of Pharmacists Fighting Pandemics and Infectious Diseases. Int. J. Environ. Res. Public. Health 2020, 17, 7945. [Google Scholar] [CrossRef] [PubMed]

	



Perman, S.; Kwiatkowska, R.; Gjini, A. Do Community Pharmacists Add Value to Routine Immunization Programmes? A Review of the Evidence from the UK. J. Public Health Oxf. Engl. 2018, 40, e510–e520. [Google Scholar] [CrossRef] [PubMed]

	



Spinks, J.; Bettington, E.; Downes, M.; Nissen, L.; Wheeler, A. Does Policy Change to Allow Pharmacist Provision of Influenza Vaccination Increase Population Uptake? A Systematic Review. Aust. Health Rev. 2020, 44, 582–589. [Google Scholar] [CrossRef] [PubMed]

	



Evans, A.M.; Wood, F.C.; Carter, B. National Community Pharmacy NHS Influenza Vaccination Service in Wales: A Primary Care Mixed Methods Study. Br. J. Gen. Pract. 2016, 66, e248–e257. [Google Scholar] [CrossRef] [PubMed]

	



Singhal, P.K.; Zhang, D. Costs of Adult Vaccination in Medical Settings and Pharmacies: An Observational Study. J. Manag. Care Pharm. 2014, 20, 930–936. [Google Scholar] [CrossRef] [PubMed]

	



Bartsch, S.M.; Taitel, M.S.; DePasse, J.V.; Cox, S.N.; Smith-Ray, R.L.; Wedlock, P.; Singh, T.G.; Carr, S.; Siegmund, S.S.; Lee, B.Y. Epidemiologic and Economic Impact of Pharmacies as Vaccination Locations during an Influenza Epidemic. Vaccine 2018, 36, 7054–7063. [Google Scholar] [CrossRef] [PubMed]

	



Grabenstein, J.D.; Hartzema, A.G.; Guess, H.A.; Johnston, W.P.; Rittenhouse, B.E. Community Pharmacists as Immunization Advocates: Cost-Effectiveness of a Cue to Influenza Vaccination. Med. Care 1992, 30, 503–513. [Google Scholar] [CrossRef] [PubMed]

	



Isenor, J.E.; Wagg, A.C.; Bowles, S.K. Patient Experiences with Influenza Immunizations Administered by Pharmacists. Hum. Vaccines Immunother. 2018, 14, 706–711. [Google Scholar] [CrossRef] [PubMed]

	



Rendell, T.; Community Pharmacist-Led Influenza Vaccination: A Service Evaluation. Pharm. J. 2020. Available online: https://pharmaceutical-journal.com/article/research/community-pharmacist-led-influenza-vaccination-a-service-evaluation (accessed on 11 January 2022).

	



Poulose, S.; Cheriyan, E.; Cheriyan, R.; Weeratunga, D.; Adham, M. Pharmacist-Administered Influenza Vaccine in a Community Pharmacy: A Patient Experience Survey. Can. Pharm. J. Rev. Pharm. Can. 2015, 148, 64–67. [Google Scholar] [CrossRef] [PubMed]

	



Burt, S.; Hattingh, L.; Czarniak, P. Evaluation of Patient Satisfaction and Experience towards Pharmacist-Administered Vaccination Services in Western Australia. Int. J. Clin. Pharm. 2018, 40, 1519–1527. [Google Scholar] [CrossRef] [PubMed]

	



Zhao, Y.; Diggs, K.; Ha, D.; Fish, H.; Beckner, J.; Westrick, S.C. Participation in Emergency Preparedness and Response: A National Survey of Pharmacists and Pharmacist Extenders. J. Am. Pharm. Assoc. 2021, 61, 722–728.e1. [Google Scholar] [CrossRef] [PubMed]

	



Gravlee, E.; Pittman, E.; Sparkmon, W.; Imeri, H.; Cox, H.-F.; Barnard, M. COVID-19 Vaccination Engagement and Barriers among Mississippi Pharmacists. Pharmacy 2021, 9, 167. [Google Scholar] [CrossRef] [PubMed]

	



Isenor, J.E.; Slayter, K.L.; Halperin, D.M.; Mcneil, S.A.; Bowles, S.K. Pharmacists’ Immunization Experiences, Beliefs, and Attitudes in New Brunswick, Canada. Pharm. Pract. 2018, 16, 4. [Google Scholar] [CrossRef] [PubMed]

	



Carpenter, D.M.; Hastings, T.; Westrick, S.; Mashburn, P.; Rosenthal, M.; Smith, M.; Kiser, S.; Gamble, A.; Brewer, N.T.; Curran, G. Rural Community Pharmacists’ Ability and Interest in Administering COVID-19 Vaccines in the Southern United States. J. Am. Pharm. Assoc. 2022, 62, 1379–1383. [Google Scholar] [CrossRef] [PubMed]

	



Turcu-Stiolica, A.; Kamusheva, M.; Bogdan, M.; Tadic, I.; Harasani, K.; Subtirelu, M.-S.; Meca, A.-D.; Šesto, S.; Odalović, M.; Arsić, J.; et al. Pharmacist’s Perspectives on Administering a COVID-19 Vaccine in Community Pharmacies in Four Balkan Countries. Front. Public Health 2021, 9, 1822. [Google Scholar] [CrossRef] [PubMed]

	



Balkhi, B.; Aljadhey, H.; Mahmoud, M.A.; Alrasheed, M.; Pont, L.G.; Mekonnen, A.B.; Alhawassi, T.M. Readiness and Willingness to Provide Immunization Services: A Survey of Community Pharmacists in Riyadh, Saudi Arabia. Saf. Health 2018, 4, 1. [Google Scholar] [CrossRef]

	



Lindner, N.; Riesenhuber, M.; Müller-Uri, T.; Weidmann, A.E. The Role of Community Pharmacists in Immunisation: A National Cross-Sectional Study. Int. J. Clin. Pharm. 2021, 44, 409–417. [Google Scholar] [CrossRef] [PubMed]

	



Pace, A.C.; Flowers, S.K.; Hastings, J.K. Arkansas Community Pharmacists’ Opinions on Providing Immunizations. J. Pharm. Pract. 2010, 23, 496–501. [Google Scholar] [CrossRef] [PubMed]

	



Alsabbagh, M.W.; Wenger, L.; Raman-Wilms, L.; Schneider, E.; Church, D.; Waite, N. Pharmacists as Immunizers, Their Pharmacies and Immunization Services: A Survey of Ontario Community Pharmacists. Can. Pharm. J. Rev. Pharm. Can. 2018, 151, 263–273. [Google Scholar] [CrossRef] [PubMed]

	



Marra, F.; Kaczorowski, J.A.; Marra, C. Assessing Pharmacists’ Attitudes Regarding Delivery of the Pandemic Influenza Vaccine in British Columbia. Can. Pharm. J. Rev. Pharm. Can. 2010, 143, 278–284. [Google Scholar] [CrossRef]

	



Valiquette, J.R.; Bédard, P. Community Pharmacists’ Knowledge, Beliefs and Attitudes towards Immunization in Quebec. Can. J. Public Health Rev. Can. Sante Publique 2015, 106, e89–e94. [Google Scholar] [CrossRef]

	



Youssef, D.; Abou-Abbas, L.; Hassan, H. Exploring Determinants of Community Pharmacist-Led Influenza Vaccination in a Middle Eastern Country: A National Web-Based Cross-Sectional Study. J. Pharm. Policy Pract. 2021, 14, 77. [Google Scholar] [CrossRef] [PubMed]

	



Merks, P.; Religioni, U.; Bilmin, K.; Lewicki, J.; Jakubowska, M.; Waksmundzka-Walczuk, A.; Czerw, A.; Barańska, A.; Bogusz, J.; Plagens-Rotman, K.; et al. Readiness and Willingness to Provide Immunization Services after Pilot Vaccination Training: A Survey among Community Pharmacists Trained and Not Trained in Immunization during the COVID-19 Pandemic in Poland. Int. J. Environ. Res. Public. Health 2021, 18, 599. [Google Scholar] [CrossRef] [PubMed]

	



Silva-Suárez, G.; Alvarado Reyes, Y.; Colón-Pratts, F.M.; Sanchez, J.; Ortiz, B.I.; Rabionet, S.E. Assessing the Willingness of Community Pharmacists to Test–Treat–Immunize during the COVID-19 Pandemic in Puerto Rico. J. Pharm. Health Serv. Res. 2021, 12, rmab009. [Google Scholar] [CrossRef]

	



Jarab, A.S.; Al-Qerem, W.; Mukattash, T.L. Community Pharmacists’ Willingness and Barriers to Provide Vaccination during COVID-19 Pandemic in Jordan. Hum. Vaccines Immunother. 2022, 18, 2016009. [Google Scholar] [CrossRef] [PubMed]

	



Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G. The PRISMA Group Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med. 2009, 6, e1000097. [Google Scholar] [CrossRef]

	



RStudio Team RStudio: Integrated Development for R; RStudio, PBC: Boston, MA, USA, 2020. Available online: http://www.rstudio.com/ (accessed on 3 January 2021).

	



Higgins, J.P.T.; Thompson, S.G. Quantifying Heterogeneity in a Meta-Analysis. Stat. Med. 2002, 21, 1539–1558. [Google Scholar] [CrossRef] [PubMed]

	



Egger, M.; Davey Smith, G.; Schneider, M.; Minder, C. Bias in Meta-Analysis Detected by a Simple, Graphical Test. BMJ 1997, 315, 629–634. [Google Scholar] [CrossRef] [PubMed]

	



Sterne, J.A.C.; Sutton, A.J.; Ioannidis, J.P.A.; Terrin, N.; Jones, D.R.; Lau, J.; Carpenter, J.; Rücker, G.; Harbord, R.M.; Schmid, C.H.; et al. Recommendations for Examining and Interpreting Funnel Plot Asymmetry in Meta-Analyses of Randomised Controlled Trials. BMJ 2011, 343, d4002. [Google Scholar] [CrossRef]

	



Duval, S.; Tweedie, R. Trim and Fill: A Simple Funnel-Plot–Based Method of Testing and Adjusting for Publication Bias in Meta-Analysis. Biometrics 2000, 56, 455–463. [Google Scholar] [CrossRef]

	



Simonsohn, U.; Nelson, L.D.; Simmons, J.P. P-Curve and Effect Size: Correcting for Publication Bias Using Only Significant Results. Perspect. Psychol. Sci. J. Assoc. Psychol. Sci. 2014, 9, 666–681. [Google Scholar] [CrossRef] [PubMed]

	



Munn, Z.; Moola, S.; Lisy, K.; Riitano, D.; Tufanaru, C. Methodological Guidance for Systematic Reviews of Observational Epidemiological Studies Reporting Prevalence and Cumulative Incidence Data. Int. J. Evid. Based Healthc. 2015, 13, 147–153. [Google Scholar] [CrossRef]

	



McGuinness, L.A.; Higgins, J.P.T. Risk-of-Bias VISualization (Robvis): An R Package and Shiny Web App for Visualizing Risk-of-Bias Assessments. Res. Synth. Methods 2021, 12, 55–61. [Google Scholar] [CrossRef] [PubMed]

	



Kummer, G.L.; Foushee, L.L. Description of the Characteristics of Pharmacist-Based Immunization Services in North Carolina: Results of a Pharmacist Survey. J. Am. Pharm. Assoc. 2008, 48, 744–751. [Google Scholar] [CrossRef] [PubMed]

	



Islam, J.Y.; Gruber, J.F.; Lockhart, A.; Kunwar, M.; Wilson, S.; Smith, S.B.; Brewer, N.T.; Smith, J.S. Opportunities and Challenges of Adolescent and Adult Vaccination Administration Within Pharmacies in the United States. Biomed. Inform. Insights 2017, 9, 1178222617692538. [Google Scholar] [CrossRef] [PubMed]

	



Edwards, N.; Gorman Corsten, E.; Kiberd, M.; Bowles, S.; Isenor, J.; Slayter, K.; McNeil, S. Pharmacists as Immunizers: A Survey of Community Pharmacists’ Willingness to Administer Adult Immunizations. Int. J. Clin. Pharm. 2015, 37, 292–295. [Google Scholar] [CrossRef] [PubMed]

	



Mukattash, T.L.; Jarab, A.S.; Abu Farha, R.K.; Nusair, M.B.; Al Muqatash, S. Pharmacists’ Perspectives on Providing the COVID-19 Vaccine in Community Pharmacies. J. Pharm. Health Serv. Res. 2021, 12, 313–316. [Google Scholar] [CrossRef]

	



Alnahar, S.A.; Gkountouras, G.; Darwish, R.M.; Bates, I. Community Pharmacists Workforce Readiness to Deliver Vaccination Services: A Cross-Sectional Study from Jordan. Pharmacol. Res. Perspect. 2022, 10, e00943. [Google Scholar] [CrossRef] [PubMed]

	



Agbo, B.; Esienumoh, E.; Inah, A.; Eko, J.; Nwachukwu, E. Challenges in Providing Immunization Services amongst Community Pharmacists in South-South, Nigeria: A Cross-Sectional Study. J. Adv. Med. Pharm. Sci. 2019, 21, 1–8. [Google Scholar] [CrossRef]

	



Boniface, E.S.; Maduh, U.M.; Ezenekwe, L.E.; Umeh, B.I.; Ogbonna, B.O.; Ekwunife, O.I.; Ejie, I.L. Readiness and Willingness to Provide Immunization Services: A Survey of Community Pharmacists in Anambra State. Asian J. Med. Princ. Clin. Pract. 2023, 6, 208–217. [Google Scholar]

	



Isah, A.; Ubaka, C.M. Pharmacists’ Readiness to Receive, Recommend and Administer COVID-19 Vaccines in an African Country: An Online Multiple-Practice Settings Survey in Nigeria. Malawi Med. J. 2021, 33, 210–220. [Google Scholar] [CrossRef] [PubMed]

	



Youssef, D.; Abou-Abbas, L.; Farhat, S.; Hassan, H. Pharmacists as Immunizers in Lebanon: A National Survey of Community Pharmacists’ Willingness and Readiness to Administer Adult Immunization. Hum. Resour. Health 2021, 19, 131. [Google Scholar] [CrossRef] [PubMed]

	



Ang, W.C.; Fadzil, M.S.; Ishak, F.N.; Adenan, N.N.; Nik Mohamed, M.H. Readiness and Willingness of Malaysian Community Pharmacists in Providing Vaccination Services. J. Pharm. Policy Pract. 2022, 15, 81. [Google Scholar] [CrossRef] [PubMed]

	



Qamar, M.; Koh, C.M.; Choi, J.H.; Mazlan, N.A. Community Pharmacist’s Knowledge towards the Vaccination and Their Willingness to Implement the Community-Based Vaccination Service in Malaysia. J. Appl. Pharm. Sci. 2022, 12, 128–139. [Google Scholar] [CrossRef]

	



Nurfirda, H.; Kristina, S.A.; Hanifah, S. Readiness to Provide Immunization Services among Community Pharmacists in Yogyakarta, Indonesia. Res. J. Pharm. Technol. 2021, 14, 2543–2547. [Google Scholar] [CrossRef]

	



Kristina, S.A.; Aditama, H.; Annisa, M. Pharmacists’ Willingness to Administer COVID-19 Vaccine: A Survey from Yogyakarta Community Pharmacists. |Pharmaceutical Sciences Asia|EBSCOhost. Pharm. Sci. Asia 2022, 49, 217–222. [Google Scholar] [CrossRef]

	



Sepp, K.; Kukk, C.; Cavaco, A.; Volmer, D. How Involvement of Community Pharmacies Improves Accessibility to and Awareness about Flu Vaccination?—An Example from Estonia. Expert Rev. Vaccines 2020, 19, 983–990. [Google Scholar] [CrossRef] [PubMed]

	



Kroemer, M.; Clairet, A.L.; Kabiche, K.; Bendjama, A.; Bertrand, X.; Limat, S.; Nerich, V. Influenza Vaccination Coverage at Community Pharmacies: Positioning, Needs, Expectations and Involvement of Community Pharmacists in the Franche-Comté Region. Infect. Dis. Now 2021, 51, 285–289. [Google Scholar] [CrossRef] [PubMed]

	



Polla, G.D.; Napolitano, F.; Pelullo, C.P.; De Simone, C.; Lambiase, C.; Angelillo, I.F. Investigating Knowledge, Attitudes, and Practices Regarding Vaccinations of Community Pharmacists in Italy. Hum. Vaccines Immunother. 2020, 16, 2422–2428. [Google Scholar] [CrossRef] [PubMed]

	



Tadele, S.; Demissie, B.N.; Tamiru, M.T.; Tadesse, T.A. Knowledge and Attitudes of Community Pharmacists on Vaccination, Barriers and Willingness to Implement Community Pharmacy-Based Vaccination Services in Ethiopia. Hum. Vaccines Immunother. 2023, 19, 2291243. [Google Scholar] [CrossRef] [PubMed]

	



Chumnumwat, S.; Montakantikul, P.; Wongpakwat, J.; Siriwannapha, N.; Pitaknitinun, K. An Analysis of Attitudes, Knowledge, and Willingness of Thai Pharmacists as Vaccinators: A Nationwide Survey Study. JACCP J. Am. Coll. Clin. Pharm. 2023, 7, 376–383. [Google Scholar] [CrossRef]

	



Peters, J.L.; Sutton, A.J.; Jones, D.R.; Abrams, K.R.; Rushton, L. Performance of the Trim and Fill Method in the Presence of Publication Bias and Between-Study Heterogeneity. Stat. Med. 2007, 26, 4544–4562. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Immunization Agenda 2030: A Global Strategy To Leave No One Behind; World Health Organization: Geneva, Switzerland, 2020; p. 60. [Google Scholar]

	



Agomo, C.; Udoh, A.; Kpokiri, E.; Osuku-Opio, J. Community Pharmacists’ Contribution to Public Health: Assessing the Global Evidence Base. Pharm. J. 2018, 10. Available online: https://pharmaceutical-journal.com/article/research/community-pharmacists-contribution-to-public-health-assessing-the-global-evidence-base (accessed on 3 January 2021).

	



Tsuyuki, R.T.; Beahm, N.P.; Okada, H.; Al Hamarneh, Y.N. Pharmacists as Accessible Primary Health Care Providers: Review of the Evidence. Can. Pharm. J. 2018, 151, 4–5. [Google Scholar] [CrossRef] [PubMed]

	



Miller, R.; Goodman, C. Performance of Retail Pharmacies in Low- and Middle-Income Asian Settings: A Systematic Review. Health Policy Plan. 2016, 31, 940–953. [Google Scholar] [CrossRef] [PubMed]

	



Hassell, K.; Noyce, P.R.; Rogers, A.; Harris, J.; Wilkinson, J. A Pathway to the GP: The Pharmaceutical “consultation” as a First Port of Call in Primary Health Care. Fam. Pract. 1997, 14, 498–502. [Google Scholar] [CrossRef] [PubMed]

	



Liao, C.-Y.; Ford, J.H.; Mott, D.A.; Hayney, M.S.; Look, K.A. Characteristics of U.S. Older Adult Medicare Beneficiaries Receiving the Influenza Vaccination at Retail Pharmacies. Explor. Res. Clin. Soc. Pharm. 2023, 9, 100220. [Google Scholar] [CrossRef] [PubMed]

	



Anderson, C.; Thornley, T. Who Uses Pharmacy for Flu Vaccinations? Population Profiling through a UK Pharmacy Chain. Int. J. Clin. Pharm. 2016, 38, 218–222. [Google Scholar] [CrossRef] [PubMed]

	



Adebowale-Tambe, N. COVID-19: Nigerian Govt Partners Community Pharmacies to Expand Vaccination Coverage. Prem. Times Niger. 2022. Available online: https://www.premiumtimesng.com/news/top-news/533930-covid-19-nigerian-govt-partners-community-pharmacies-to-expand-vaccination-coverage.html (accessed on 1 February 2024).

	



Haag, J.D.; Stratton, T.P. Patient Care Services in Rural Minnesota Community Pharmacies. J. Am. Pharm. Assoc. 2010, 50, 508–516. [Google Scholar] [CrossRef] [PubMed]

	



Scott, D.M.; Strand, M.; Undem, T.; Anderson, G.; Clarens, A.; Liu, X. Assessment of Pharmacists’ Delivery of Public Health Services in Rural and Urban Areas in Iowa and North Dakota. Pharm. Pract. 2016, 14, 836. [Google Scholar] [CrossRef] [PubMed]

	



Hays, C.A.; Taylor, S.M.; Glass, B.D. The Rural Pharmacy Practice Landscape: Challenges and Motivators. J. Multidiscip. Healthc. 2020, 13, 227–234. [Google Scholar] [CrossRef]

	



Pharmacists’ Defence Association Vaccinations Data Highlights the Contribution of Community Pharmacy in COVID-19 Campaign. Available online: https://www.the-pda.org/vaccinations-data-highlights-the-contribution-of-community-pharmacy-in-covid-19-campaign/ (accessed on 22 February 2024).

	



Company Chemists’ Association The Underdog That Came out on Top—Pharmacies Have Delivered Nearly Half of All COVID Vaccines in 2023. Available online: https://thecca.org.uk/the-underdog-that-came-out-on-top-pharmacies-have-delivered-nearly-half-of-all-covid-vaccines-in-2023/ (accessed on 22 February 2024).

	



Grindrod, K.; Waite, N.; Constantinescu, C.; Watson, K.E.; Tsuyuki, R.T. COVID-19 Vaccine Hesitancy: Pharmacists Must Be Proactive and Move the Middle. Can. Pharm. J. Rev. Pharm. Can. 2021, 154, 133–135. [Google Scholar] [CrossRef] [PubMed]

	



Terrie, Y.C. The Role of the Pharmacist in Overcoming Vaccine Hesitancy. U.S. Pharmacist. 2021, pp. 28–31. Available online: https://www.uspharmacist.com/article/the-role-of-the-pharmacist-in-overcoming-vaccine-hesitancy (accessed on 22 February 2024).

	



Shen, A.K.; Tan, A.S.L. Trust, Influence, and Community: Why Pharmacists and Pharmacies Are Central for Addressing Vaccine Hesitancy. J. Am. Pharm. Assoc. 2022, 62, 305–308. [Google Scholar] [CrossRef]

	



International Pharmaceutical Federation. An Overview of Pharmacy’s Impact on Immunisation Coverage: A Global Survey; International Pharmaceutical Federation: The Hague, The Netherlands, 2020; p. 66. [Google Scholar]

	



International Pharmaceutical Federation Transforming Vaccination Globally, Regionally and Nationally 2021. Available online: https://transformingvaccination.fip.org/ (accessed on 17 June 2024).








[image: Pharmacy 12 00098 g001] 





Figure 1. Schematic of literature selection process using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA). 
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Figure 2. Risk-of-bias summary plot. 
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Figure 3. Forest plot of pharmacists’ willingness per study and WHO region. 
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Figure 4. Contour-enhanced funnel plot showing asymmetry. 
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Table 1. Quality assessment criteria.
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	Quality Criteria
	Description





	Sample frame
	The sample frame was appropriate for the study.



	Sampling process
	Participants were sampled appropriately.



	Sample size
	Sample size was defined with justification provided.



	Sample description
	Sample and setting were described by the authors.



	Population coverage
	Population of interest appropriately covered in the identified sample.



	Sample identification
	Valid methods used for the identification of respondents



	Outcome measurement
	Pharmacist willingness was measured in a consistent way.



	Statistical analysis
	Appropriate statistical analysis conducted.



	Response rate
	Response rate was adequate (≥50%) with low response managed appropriately.










 





Table 2. Study characteristics.
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Study Characteristic

	
Number of Studies, n (%)






	
Distribution across the WHO regions

	
Africa (AFR)

	
4 (11.8)




	
The Americas (AMR)

	
13 (38.2)




	
Southeast Asia (SEAR)

	
5 (14.7)




	
Europe (EUR)

	
6 (17.7)




	
Eastern Mediterranean (EMR)

	
6 (17.7)




	
Publication year

	
Pre-COVID-19 pandemic

	
15 (44.1)




	
During COVID-19 pandemic

	
19 (55.9)




	
Study design

	
Survey

	
32 (94.1)




	
Interviews

	
2 (5.9)




	
Sampling technique

	
Random

	
7 (20.6)




	
Non-random

	
27 (79.4)




	
PBV available

during study

	
Yes

	
19 (55.9)




	
No

	
15 (44.1)




	
Type of vaccine

assessed

	
Not specified

	
21 (61.8)




	
Influenza

	
6 (17.6)




	
HPV

	
1 (2.9)




	
COVID-19

	
6 (17.6)











 





Table 3. Summary of study and findings.






Table 3. Summary of study and findings.





	
Study

	
Country

	
Study Design

	
WHO Region

	
PBV Available

	
Sampling

	
Vaccine Type

	
Response Rate (%)

	
Total Sample Size (n)

	
n Willing (%)

	
Risk of Bias






	
Kummer 2008 [51]

	
USA

	
Survey

	
AMR

	
Yes

	
NRand

	
Non-specific

	
12.8

	
1274

	
286 (22)

	
Moderate




	
Marra 2010 [36]

	
Canada

	
Survey

	
AMR

	
Yes

	
NRand

	
Influenza

	
NR

	
151

	
123 (81.5)

	
Low




	
Pace 2010 [34]

	
USA

	
Survey

	
AMR

	
Yes

	
Rand

	
Non-specific

	
37.6

	
92

	
70 (76.1)

	
Moderate




	
Valiquette 2015 [37]

	
Canada

	
Survey

	
AMR

	
Yes

	
Rand

	
Non-specific

	
NR

	
115

	
NR

	
Low




	
Edwards 2015 [53]

	
Canada

	
Survey

	
AMR

	
Yes

	
NRand

	
Influenza

	
12

	
495

	
252 (52)

	
Low




	
Islam 2017 [52]

	
USA

	
Interviews

	
AMR

	
Yes

	
NRand

	
Non-specific

	
NR

	
40

	
NC

	
Low




	
Alsabbagh 2018 [35]

	
Canada

	
Survey

	
AMR

	
Yes

	
NRand

	
Influenza

	
18.4

	
780

	
603 (81.3)

	
Low




	
Balkhi 2018 [32]

	
Saudi Arabia

	
Survey

	
EMR

	
No

	
NRand

	
Non-specific

	
12.8

	
139

	
76 (55)

	
Low




	
Isenor 2018 [29]

	
Canada

	
Survey

	
AMR

	
Yes

	
NRand

	
Non-specific

	
26

	
168

	
156 (93)

	
Moderate




	
Westrick 2018 [3]

	
USA

	
Survey

	
AMR

	
Yes

	
Rand

	
Non-specific

	
15.5

	
292

	
236 (80.8)

	
Low




	
Agbo 2019 [56]

	
Nigeria

	
Survey

	
AFR

	
No

	
NRand

	
Non-specific

	
91

	
68

	
NR

	
Low




	
Kroemer 2020 [65]

	
France

	
Survey

	
EUR

	
Yes

	
NRand

	
Influenza

	
32

	
137

	
85 (62)

	
Moderate




	
Sepp 2020 [64]

	
Estonia

	
Survey

	
EUR

	
Yes

	
NRand

	
Influenza

	
NR

	
209

	
NR

	
Moderate




	
Polla 2020 [66]

	
Italy

	
Survey

	
EUR

	
No

	
Rand

	
Human Papillomavirus

	
70.7

	
389

	
NC

	
Low




	
Boniface 2021 [57]

	
Nigeria

	
survey

	
AFR

	
No

	
NRand

	
Non-specific

	
NR

	
148

	
110 (74)

	
Moderate




	
Gravlee 2021 [28]

	
USA

	
Survey

	
AMR

	
Yes

	
NRand

	
Non-specific

	
6.7

	
233

	
184 (79)

	
Low




	
Lindner 2021 [33]

	
Austria

	
Survey

	
EUR

	
No

	
NRand

	
Non-specific

	
12.3

	
380

	
314 (82.6)

	
Low




	
Merks 2021 [39]

	
Poland

	
Survey

	
EUR

	
No

	
NRand

	
Non-specific

	
NR

	
1777

	
NR

	
Moderate




	
Mukattash 2021 [54]

	
Jordan

	
Interviews

	
EMR

	
Yes

	
NRand

	
COVID-19

	
N/A

	
23

	
19 (82.6)

	
Low




	
Nurfirda 2021 [62]

	
Indonesia

	
Survey

	
SEAR

	
No

	
NRand

	
Non-specific

	
NR

	
120

	
NR

	
Moderate




	
Silva-Suárez 2021 [40]

	
Puerto Rico (USA)

	
Survey

	
AMR

	
Yes

	
NRand

	
Non-specific

	
26

	
302

	
230 (76.1)

	
Low




	
Turcu-Stiolica 2021 [31]

	
Serbia

	
Survey

	
EUR

	
No

	
NRand

	
COVID-19

	
32

	
188

	
102 (54.3)

	
Moderate




	
Bulgaria

	
Survey

	
EUR

	
No

	
NRand

	
COVID-19

	
NR

	
168

	
76 (45)

	
Moderate




	
Albania

	
Survey

	
EUR

	
No

	
NRand

	
COVID-19

	
NR

	
109

	
99 (90.8)

	
Moderate




	
Romania

	
Survey

	
EUR

	
No

	
NRand

	
COVID-19

	
NR

	
171

	
91 (53.2)

	
Moderate




	
Youssef 2021 [59]

	
Lebanon

	
Survey

	
EMR

	
No

	
Rand

	
Adult vaccines

	
NR

	
412

	
274 (66.5)

	
Low




	
Youssef 2021 [38]

	
Lebanon

	
Survey

	
EMR

	
No

	
Rand

	
Influenza

	
NR

	
412

	
316 (76.9)

	
Low




	
Zhao 2021 [27]

	
USA

	
Survey

	
AMR

	
Yes

	
Rand

	
Non-specific

	
4

	
255

	
218 (75.2)

	
Low




	
Carpenter 2022 [30]

	
USA

	
Survey

	
AMR

	
Yes

	
NRand

	
COVID-19

	
65

	
69

	
37 (52)

	
Moderate




	
Jarab 2022 [41]

	
Jordan

	
Survey

	
EMR

	
Yes

	
NRand

	
COVID-19

	
N/A

	
201

	
174 (86.6)

	
Moderate




	
Ang 2022 [60]

	
Malaysia

	
Survey

	
SEAR

	
No

	
NRand

	
Non-specific

	
NR

	
492

	
439 (89.2)

	
Low




	
Alnahar 2022 [55]

	
Jordan

	
Survey

	
EMR

	
Yes

	
NRand

	
Non-specific

	
NR

	
403

	
260 (64.5)

	
Low




	
Tadele et al. 2023 [67]

	
Ethiopia

	
Survey

	
AFR

	
No

	
NRand

	
Non-specific

	
NR

	
423

	
230 (54.4)

	
Low




	
Chumnumwat et al. 2023 [68]

	
Thailand

	
Survey

	
SEAR

	
Yes

	
NRand

	
Non-specific

	
NC

	
405

	
169 (42.25)

	
Low




	
Kristina et al., 2022 [63]

	
Indonesia

	
Survey

	
SEAR

	
No

	
NRand

	
COVID-19

	
NR

	
120

	
96(80)

	
Moderate




	
Isah et al., 2021 [58]

	
Nigeria

	
survey

	
AFR

	
No

	
NRand

	
COVID-19

	
NR

	
509

	
242 (47.7)

	
Moderate




	
Qamar et al., 2022 [61]

	
Malaysia

	
Survey

	
SEAR

	
No

	
NRand

	
Non-specific

	
80.7

	
218

	
151 (69.3)

	
Low








Key: AMR—the Americas; EMR—Eastern Mediterranean; EUR—Europe; SEvAR—Southeast Asia; NR—not reported; NC—not clear; N/A—not applicable; NRand—non-random sample; Rand—random sample.













 





Table 4. Subgroup analysis.
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Category

	
No. of Studies

	
No. of

Pharmacists

	
% Willingness

(95% CI)

	
I2 (p)

	
Between Groups Q (p)






	
All studies

	
28

	
8877

	
69.45 (61.58–76.33)

	
98.1% (<0.01)

	
Not applicable




	
All studies (outliers excluded)

	
15

	
3908

	
72.27 (68.09–76.09)

	
86.1% (<0.01)




	
WHO Region




	
Africa (AFR)

	
3

	
1080

	
58.71 (45.86–70.46)

	
94% (<0.01)

	
3.01 (0.5567)




	
The Americas (AMR)

	
10

	
3842

	
71.49 (53.32–84.63)

	
99% (<0.01)




	
Southeast Asia (SEAR)

	
4

	
1235

	
72.91 (45.16–89.80)

	
99% (<0.01)




	
Europe (EUR)

	
6

	
1153

	
67.10 (51.49–79.66)

	
96% (<0.01)




	
Eastern Mediterranean (EMR)

	
5

	
1567

	
70.91 (61.41–78.87)

	
93% (<0.01)




	
Publication Period




	
Pre-COVID

	
9

	
3514

	
69.05 (49.65–83.46)

	
99.0% (<0.01)

	
0.01 (0.9526)




	
During COVID

	
19

	
5363

	
69.61 (62.23–76.11)

	
96.5% (<0.01)




	
PBV Availability




	
Yes

	
14

	
4988

	
69.83 (56.41–80.54)

	
98.7% (<0.01)

	
0.01 (0.9141)




	
No

	
14

	
3889

	
69.01 (60.33–76.53)

	
96.4% <0.01)




	
Sampling

	

	

	

	

	




	
Nonrandom

	
24

	
7669

	
68.41 (59.45–76.19)

	
98.2% (<0.01)

	
1.52 (0.2182)




	
Random

	
4

	
1208

	
75.17 (67.81–81.30)

	
85.4% (<0.01)




	
Risk of Bias




	
Low risk

	
15

	
5537

	
71.19 (63.64–77.73)

	
96.9% (<0.01)

	
0.25 (0.6155)




	
Moderate risk

	
13

	
3340

	
67.41 (53.11–79.07)

	
98.1% (<0.01)




	
Type of Vaccine




	
Non-specified

	
15

	
5367

	
70.56 (57.82–80.73)

	
98.7% (<0.01)

	
0.34 (0.8436)




	
Influenza

	
5

	
1975

	
70.66 (57.46–81.11)

	
96.7% (<0.01)




	
COVID-19

	
8

	
1535

	
66.32 (53.60–77.05)

	
95.3% (<0.01)
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