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	Authors
	Year
	Article type
	Country
	Vaccine
	Population
	Objective
	Impact
	Targeting/ intervention
	Barriers/ facilitators 

	1
	Guadamuz et al.
	2021
	Quantitative: retrospective multiple cross-sectional series
	USA
	No specific vaccine
	Racially and ethnically segregated neighborhood 
	To evaluate trends and disparities in access to pharmacies in 4 largest cities in
the United States, New York City, Los Angeles, Houston, and Chicago, by neighborhood racial
and ethnic composition from 2015 to 2020.
	More independent pharmacies were found in diverse, Black and Latino than in white neighborhoods.

Pharmacies in Black and Latino neighborhoods were less likely than in white neighborhoods to offer immunization.

Unequal access to pharmacy services may worsen health in disparities in low-income neighborhoods
	Not specified
	Facilitator: chain pharmacies offer more financial resources, training and accommodations which facilitate the provision of medication and immunization services for pharmacists

	2
	Neuner et al. 
	2021
	Quantitative: retrospective cohort study
	USA
	Influenza
	Patients > 65 years old with nonmetastatic breast cancer on Medicare
	Determine whether pharmacy access is associated with influenza vaccination in
subjects recently diagnosed with breast cancer, and whether this association differs by additional risk factors for influenza complications
	Patients living in low-access census tracts were less likely than those in other tracts to receive a vaccine (OR 0.92)

Black, Hispanic, Medicaid beneficiaries and patients diagnosed in autumn are less likely to receive a vaccine.

Patients with higher comorbidity and lower cancer stage were associated with higher vaccination. 
	Not specified
	Barrier: access to a pharmacy does not reduce disparities in vaccination according to race, ethnicity and census tract

	3
	Gauld et al.
	2020
	Qualitative: semi-structured interviews
	New Zealand
	Pertussis, influenza
	Maori/Pacific and non-maori pregnant women 
	To explore the effect of funding maternal vaccinations
through community pharmacies on accessibility, uptake, awareness and the views of health
professionals and women of this service, the experience of women in using this service, barriers and enablers to uptake.


	Most views of vaccination extension in pharmacy were positive. 

Vaccination in pharmacy will increase awareness.

Some pharmacists report high maternal vaccination uptake.

	Pharmacists were offered a training, patients were reached through promotion endeavors (poster, social media, leaflet) and verbal conversation
	Facilitators: convenience, access, proactivity, interest, qualified staff, communication with other health providers, promotion

Barriers: too busy lack of training, insufficient staff, interest, reaching prospective patients, vaccine distribution

	4
	Gatwood et al.
	2021
	Quantitative: quasi-experimental: randomized pre-post study
	USA
	Pneumococcal
	High risk adults 
	Evaluate the impact of a communication training program to improve pharmacist promotion of the pneumococcal vaccine among high-risk adults 
	The training program does not statistically increase the self-efficacy of pharmacists but increased absolute percentages.

Percentage of pneumococcal vaccination declined in all groups except in the full training group (+2%)
	Assertiveness communication training program to pharmacists (online or online and in person), strong recommendation from healthcare professional
	Barriers: wider vaccination promotion both in the community and within the store are necessary, time constraints require initiatives to improve workflow such as reminder systems to identify high risk patients

	5
	Koskan et al.
	2021
	Quantitative: cross-sectional survey
	USA
	Human papilloma virus
	Children and adolescent 
	Assess attitude and behaviors of pharmacists and pharmacy interns on HPV vaccination
	Many pharmacists seldom provide HPV vaccination but show positive attitude towards this vaccine.

Pharmacists’ intention to vaccinate correlates with their behavior.
	Not specified
	Barriers: obtaining vaccination consent from parents, parent’s stigma against HPV and prescription requirement 

Facilitator: education of the parent and booster reminder system 

	6
	Liao et al.


	2021
	Quantitative: retrospective multiple cross-sectionnal series 
	USA
	Influenza
	Adults > 65 years old on Medicare
	Assess the trends in location where influenza vaccine was received between community pharmacy, physician’s office/clinics and other places between 2008 to 2015
	Influenza has slightly increased in the older population.

Vaccination in pharmacy gradually increased in comparison to doctor’s office or clinic
	Not specified
	Facilitator: pharmacies are not competing with physician office and clinic for providing vaccination services but instead complement them by adding additional access points


	7
	Tyler et al.
	2021
	Quantitative: retrospective cohort study
	USA
	Herpes zoster
	Patients having received 1 out of 2 dose of shingles vaccine  
	Analyze the impact of a pharmacist phone call and cost on the completion of the 2nd dose administration.

	Patients receiving an intervention from the pharmacist were more likely to receive 2nd dose (63% vs 46%)

The cost of the vaccine (0$ vs >0$) did not affect the likelihood to receive the 2nd dose
	Personalized phone call intervention (reminder and clinical information if requested) 
	Facilitator: implementation of a dose tracking history and call list was possible in different pharmacy systems. It could be made possible for other vaccines

	9
	Falope et al.
	2021
	Qualitative: semi-structured interview  
	USA
	Influenza
	Pregnant women
	Explore the knowledge and perceptions of Florida pharmacists administering vaccine
	Participants were knowledgeable about the influenza vaccine and its indication in pregnancy.

Most pharmacists displayed positive attitude towards various aspects of vaccination (access, expertise, increased scope of practice and ease of practice). They expressed less positive views towards education.

	Not specified
	Facilitators: more technicians, marketing, education, better incentives, vaccine coverage and rural setting of pharmacy (relationship), provider referral, more patient education

Barriers: access to pregnant women, increased workload, pharmacy environment and rural setting of pharmacy, patient awareness

	10
	O’Brien et al.
	2018
	Quantitative: implementation study
	USA
	Influenza
	Army soldiers, health care professional
	Describe the methods and perspectives on the first outpatient pharmacy to provide influenza vaccination to military personnel
	Implementation was simple once the preparation was completed.

In 2016-2017, 238 people received the vaccine. In 2017-2018, 761 people received the vaccine (about 2/3 of beneficiaries /employees – 1/3 soldiers)

The program was proved cost-saving
	Promotional posters in pharmacy, social media advertising, promotion to other health provider, leaflets, collaboration between provider, staff training
	Facilitator: partnership with public health instances helped getting a standing order for a pharmacist to vaccinate


	11
	Wick et al.
	2018
	Quantitative: quasi-experimental pre-post study 
	USA
	Human papilloma virus
	Parents of children < 9 years old
	Define the perception and awareness on HPV vaccination in pharmacies. Describe parental intentions and rationale in providing HPV vaccination to their child. Assess the impact of a pharmacist-led education group session.
	The intention to vaccinate increased by 9% (35-44%) and participants against vaccinating decreased by 11% (23 to 12%)

The intervention Increased awareness of availability of HPV vaccine in pharmacy from 32-100%
	Pharmacy led education group sessions
	Barrier: most participants had made their decision before the child’s birth. Early intervention when the decision is made may be efficient to reverse vaccine hesitation. 



	13
	Teeter et al.
	2020
	Mixed-method: implementation study (survey and semi-structured interviews)
	USA
	Human papilloma virus
	Adolescents of 11-17 years old
	Identify the barriers and facilitators to community pharmacies’ provision of HPV vaccines, select and implement a physician-pharmacist collaboration model
	Collaborative models: ‘’shared responsibility model’’ (1st dose given by doctor and 2nd by pharmacist), ‘’pharmacy-based state management protocol model’’ (strong recommendation by physician to receive 2 doses at pharmacy)’’ and ’’in source model’’ (physician invites pharmacist to give vaccine clinic at their office).
	Partnership with other providers, strong recommendation from a healthcare professional
	Barrier: requirement of patient specific prescription or disease state management protocol complexify the implementation for providing HPV in pharmacy

	14
	Deslandes et al.
	2020
	Quantitative: longitudinal cohort study
	UK
	Influenza
	Adults > 65 years old and at-risk adults < 65 years old 
	Change in community pharmacy delivered flu vaccines since the NHS flu vaccination program from 2012-2018
	A 20-fold increase in vaccination in community pharmacy was observed between 2012-13 and 2017-18

The proportion of at-risk individuals under 65 years old was significantly higher in community pharmacies than in practitioner’s office 

A strong positive correlation was observed between increasing community pharmacy vaccination and total number of vaccinations 
	Providing convenient modalities for walk-in
	Facilitator: increase vaccination in community pharmacy did not reduce the number of vaccines provided in general practitioner’s office, convenience (walk-in)



	15
	Daniel et al.
	2021
	Mixed-method: implementation study (surveys and semi-structured interviews)
	USA
	Human papilloma virus
	Adolescent from 10-18 years old on Medicaid
	Feasibility and potential efficacy of free HPV vaccination in rural community pharmacies. 
	Increase of 158.8% in vaccine uptake and 24.4% in total revenue was observed.

The intervention was received positively by local health providers.

Pharmacies also say increased prescription revenue through the initiative as an indirect benefit
	Health communication campaign targeting parents through increased knowledge, awareness (poster, social media, leaflet, personalized letter) and culturally relevant material
	Facilitator: collaboration with public health and pharmacy banner, culturally relevant material. The intervention addressed common barriers: cost, convenience and receiving a strong vaccine recommendation


	16
	Fathima et al.
	2021
	Quantitative: quasi-experimental: pre-post pilot study
	Australia
	Pneumococcal and influenza
	COPD patients of 40-80 years old, taking > 5 medications or > 12 doses per day
	Evaluate the effectiveness of a COPD management program including discussion on immunization and prompt for vaccination at the 3rd visit
	At the end of the study, pneumococcal vaccination status significantly improved. Flu vaccination status did not significantly improve.
	Proving a strong recommendation for vaccination, screening during the work and through a chronic condition program
	Facilitator: intervention led by a consultant outside the pharmacy work chain



	17
	Frederick et al.
	2020
	Mixed-method: implementation study (surveys and semi-structured interviews)
	USA
	Herpes zoster
	Recipients of 1st dose
	Implementing a clinical decision support within the pharmacy software system alerting pharmacist of eligible patients for a 2nd dose
	Most pharmacists agreed or strongly agreed that the intervention is acceptable (78%), appropriate (80%) and feasible (81%) in a community pharmacy setting.
	Screening during the workflow through an eligibility nudge
	Facilitator: integration of the system in the workflow, patient trust, team’s willingness to participate and engagement 

	18
	Page et al.
	2020
	Quantitative: quasi-experimental pre-post study
	USA
	Pneumococcal
	Diabetic patients of 19-65 years old
	Evaluate the impact of a pharmacist education and intervention vaccine rates. Assess patient’s awareness and barriers to receiving the polysaccharide pneumococcal vaccine.
	Pharmacist intervention significantly improved the vaccination status (+18%).

Intervention rate improved the pneumococcal vaccination status of diabetic patients from 28.6 to 31.8%
	Generating a list of diabetic patients, a note was added in eligible profiles, education and recommendation of vaccination was provided at the next encounter
	Barrier: desire to discuss vaccination with their primary physician, time constraints, unawareness of vaccine need

	19
	Spinks et al.
	2020
	Systematic review
	USA, Canada, UK
	Influenza
	Adults > 65 years old
	Review of the impact of permitting pharmacists to vaccinate in regular and at-risk population.
	Differences in population vaccination rate for > 65 years old associated to pharmacists varied from 0.4-11% 

There was evidence of substitution by pharmacists, but the effect was small.
	Not specified
	Facilitator: pharmacists with the most autonomy demonstrated largest increase. Vaccination by pharmacists appears cost-saving

	21
	Coley et al.
	2020
	Quantitative: quasi-experimental pre-post study
	USA
	Influenza, pertussis, pneumococcal, herpes zoster
	High risk patients eligible according to age and prescription information
	Demonstrate the impact of a 
notification and motivational interviewing processes at a regional supermarket chain pharmacy to
increase the number of vaccines 
	A 33% increase in vaccination was observed. All vaccines but shingles increased (influenza +45%, pertussis +31%, pneumococcal +7%, shingles -5%).

Shingles vaccine may not have been prioritized due to short timing of the study.

Increase in patient’s readiness was observed with motivational interview
	Generating a list of eligible patients, printing a note on medication bag, motivational interview training to staff and face-to-face or telephone motivational interview 
	Facilitator: seasonal approach to vaccination helped managing the workload, support from pharmacy chain, training provided to all pharmacy staff

Barrier: limited human resources, complex eligibility criteria




	22
	Beal et al.
	2020
	Systematic review
	USA
	Influenza, pneumococcal, herpes zoster
	Adults > 65 years old
	Impact of pharmacist on realized accessibility, financial accessibility and vaccine accessibility 
	Majority of studies centered around realized accessibility, one on financial accessibility and eleven on vaccine availability.

Only 20% of studies included pharmacists as documenters. The role of immunizer is preferred for cost-saving impact for pharmacies and insurance companies.
	Not specified
	Barriers: lack of knowledge, lack of opportunity for vaccination, financial cost and vaccine accessibility

	23
	Reidenbach et al.
	2019
	Quantitative: cross-sectional needs assessment study
	USA
	Influenza, hepatitis B, diphtheria-pertussis-tetanus, measle-mump-rubella 
	Women of childbearing age
	To describe the preconception care
needs among female patients of a community pharmacy
	78.8% of women were missing documentation on one or more recommended vaccines 
	Screening for vaccination status amongst other preconception care. A standardized letter was sent to women with incomplete vaccine record or missing vaccine encouraging vaccination.
	Facilitator: providing care, counseling or referral

Barrier: lack of patient awareness on vaccine need, vaccine may be done at other pharmacies leading to discrepancies

	24
	Patel et al. 
	2018
	Quantitative: quasi-experimental longitudinal time series, logistic regression
	USA
	Influenza, pneumococcal
	High-risk population including people aged > 65 years old
	Odds of being immunized after exposure to pharmacy service compared to before the service
	Exposure to pharmacy immunization services increases the likelihood of pneumococcal and influenza vaccination by 2.5% and 1.5%)
	Not specified
	-

	25
	Shah et al. 
	2018
	Quantitative: geospatial analysis
	USA
	Human papilloma virus
	Adolescent
	Comparison of spatial dispersion of pharmacies and physician’s office to assess adequate access to vaccine in Texas.
	High per capita physicians were located near other high per capita physician census tracts (cluster).

Pharmacists are more geographically dispersed than physician’s offices. Adding them as vaccine providers in area of inadequate coverage improves vaccine availability (33-55% adequate provider coverage). Urban areas saw higher improvement than rural area (35% vs 18%)
	Not specified
	Facilitator: pharmacies are encouraged to be geographically dispersed to avoid competition. Economies of scope by providing different vaccine services can be achieved in pharmacies. Diversification may be a business strategy

	27
	Colorafi et al.
	2018
	Qualitative study: semi-structured interviews 
	USA
	Pneumococcal
	Rural counties
	Descriptive analysis of pharmacy barriers to pneumonia vaccination in 2 rural counties of Washington


	60% of pharmacists vaccinated against pneumonia. Some pharmacies chose not to vaccinate not to disrupt the existing collaborative relationship with physicians (decrease of physician’s profitability). Some pharmacies required prescriptions from provider to administer. 

Patients acted like consumers to find the best price (P13 from 65-228$, C23: 64-120$) 


	Convenient methods for patients such as walk-in were made available.
	Facilitator: walk-in modalities

Barriers: competing priorities during patient visits, failure to assume responsibility to educate and vaccinate, challenges in determining vaccination status, knowledge gaps, complexity of recommendation, lack of vaccine availability. Pricing variability affects perception of affordability and need for prescription affects acceptability

	28
	Klassing et al.
	2018
	Quantitative: randomized controlled trial
	USA
	Influenza, pneumococcal
	Adult patients with asthma and COPD 
	To determine if pharmacy-initiated interventions
improved the rate of influenza and pneumococcal vaccinations

	Control participants resulted in significantly higher influenza uptake than experimental group.

Letter group resulted in higher pneumococcal uptake although not significant.

Sub-analysis of patients under 65 years old resulted in significantly higher influenza rates in the letter group compared to the phone call group.
	Receiving a standardized letter or receiving a personal phone call recommending influenza and pneumococcal vaccination
	Facilitators: marketing initiatives improves awareness and vaccination rates

Barrier: difficulty to reach patients through phone or mail, many patients expressed the desire to discuss vaccination with physician





	29
	Inguva et al.



	2017
	Quantitative: cross-sectional study, logistic regression


	USA
	Influenza
	Age, race and state of origin in the USA
	Assess the characteristics of patients receiving vaccines in a pharmacy setting across 8 US states and Puerto Rico
	Doctor’s office is the most prevalent site of vaccination (37.5%) followed by community pharmacy (23.3%).

Older adults, multiracial participants, Hispanic respondents and residents of states that allowed vaccination before 1999 were more likely to use pharmacy services.

Poor health, having high risk conditions, black and white responders are associated higher doctor’s office vaccination. 

Younger patients were more represented in non-traditional site (workplace, community centers …)
	Not specified
	Facilitator: physician’s order is no longer necessary for Medicare and Medicaid patients 

	30
	Jimenez-Quinones
	2017
	Quantitative: quasi-experimental pre-post study
	USA (Puerto Rico)
	Human papilloma virus
	Adults in low socioeconomic area 

	To observe whether local vaccination rates are improved by a patient and physician education program on (HPV) in a community pharmacy of Puerto Rico.
	Out of the 200 candidate patients, 79 were reached. Only 7 patients received the educational session. 

4/79 received the vaccine (1 had received the educational program)

16 physicians agreed to receive the education program
	Listing eligible patients, phone call to educate and counsel patients, invitation to an educational groups program
	Facilitator: the pharmacy system was efficient at identifying the candidates for HPV, collaborative agreements helped access to HPV vaccines. 

Barrier: refusal to participate to group program was associated to lack of time.

	31
	Bedwick et al. 
	2017
	Quantitative: quasi-experimental pre-post study and survey
	USA
	Herpes zoster
	Adults > 60 years old
	Impact of an automated phone messages of the pharmacy owner recommending the vaccine on vaccination rates and patient satisfaction
	25 patients received the vaccine during the study period. Receiving the phone call was the most cited reason followed by doctor’s recommendation to get vaccinated. 16/18 receiving the phone call reported that the phone call influenced their decision.

Patients showed high satisfaction with the method and 58% mentioned that their preferred method of communication about future services would be through phone calls.
	Personalized phone call providing a strong recommendation for vaccination
	Facilitator: cost-effective intervention 

Barriers: workflow disturbances on the day of the messages due to increases the volumes of call, necessity for all pharmacists to be informed of the content of the phone message, complexity to remove patients that received the message from the list, difficulty to have an updated list of patient’s phones



	32
	Di Pietro Mager et al.
	2017
	Quantitative: implementation study
	USA
	Measle-mump-rubella, hepatitis B
	Women of childbearing age (15-45 years old)
	To demonstrate the ability of a statewide network of community pharmacists to
provide preconception care services with the use of targeted medication reviews 
	1149 pharmacists from 818 pharmacies participated.

3844 patients with immunization opportunities were identified. 1411 (37%) target medication review were performed. 971 (69%) of those received immunization services.

Success rates are similar to other medication review programs.
	Pharmacist training, generating a list of eligible patients, screening during clinical program
	Facilitators: minimal training and support are required 

Barriers: targeting could be done more specifically to women wishing to conceive 

	33
	Doucette et al.
	2019
	Quantitative: implementation study
	USA
	Human papilloma virus
	Adolescent and young female adults (mean age 13 years old)
	Feasibility of a coordinated model of HPV vaccination where clinic provides first dose and pharmacy provide subsequent doses. 

	51 patients were referred to the pharmacy. 28 declined. 

During the study, 25 vaccines were given to 23 patients (12 months period). All patients completed their HPV series.

	E-prescription facilitated the prescription order for 2nd and 3rd dose. Information flyer and text messages were implemented to remind patient of the appointment
	Facilitators: patient appreciated receiving information from pharmacists, combination of 2 voices to provide a stronger recommendation to address hesitancy

Barriers:  few interested patients, workflow integration, lack of staff time and some language barrier, lack of access to an electronic health record for pharmacist 

	34
	Waite et al. 


	2019
	Quantitative: cross sectional study


	Canada
	Influenza
	Age, income, race, chronic condition, contact with pharmacy, history of hospital admission
	Assess the characteristics and predictors of patients receiving vaccination at the pharmacy compared to physician’s office
	Living in a nonurban area or higher income neighborhoods, not identifying as immigrant, not having diabetes or hypertension and receiving a pharmacist service the same day were predictors of vaccination in pharmacy.

For > 65 years old, having a hospital admission during the year correlated with pharmacy vaccination whereas higher annual medication cost correlated with physician’s office.

Previous season’s vaccination site was a predictor for current season place of vaccination.
	Word-of-mouth, pharmacy specific advertising
	Facilitator: proportion of patients vaccinating in pharmacies is increasing due to availability of the service through public health

	35
	Anderson et al.


	2016
	Quantitative: cross-sectional study


	UK
	Influenza
	Age, education, health care workers
	Assess the characteristics of patients receiving vaccination at the pharmacy compared to other vaccination site.
	1741 questionnaire were obtained from 55 pharmacies. 19% of vaccinated patients in pharmacies.

Older adults, health care workers and more educated patients were more likely to be vaccinated in pharmacies than at other sites.
	Not specified
	-

	36
	Eid et al.
	2015
	Narrative review


	USA
	Herpes zoster
	Adults > 60 years old
	To review the impact of pharmacist intervention on herpes zoster vaccination rates


	2 studies on active promotion by pharmacists were found.

Bryan et al. showed significant rise (12.1% vs 1.5%) in vaccination through training of staff with personal selling training, personal letter, pharmacy technician initiation of conversation and passive promotion.

Wang et al. showed significant increase in vaccination (1.2% vs 0.37%) with the use of promotional material sent to patients. Personalized letter was the most effective for of pharmacist intervention.
	Staff training, face-to-face interaction, education, promotional material (newspaper, flyers, personalized letters)
	Facilitator: staff training, working with interns and technicians to initiate the conversation, marketing, recruiting patients outside of the pharmacy work chain

	37
	Navarrete et al.
	2014
	Quantitative: implementation study
	USA
	Human papilloma virus
	Underinsured university students (17-35 years old)
	Needs assessment and implementation of an HPV vaccine program at the pharmacy located in the university clinic 
	72% of students did not understand how HPV is transmitted.

89 patients (79.8%) received their 2nd dose and 48.3% completed the vaccine series.

46 patients did not complete the vaccination series due to follow-up loss or other reasons.
	Promotion and marketing campaign, financial aid for vaccine coverage, vaccination, healthcare provider references
	Facilitator: provision of vaccine via physician signed protocol, references by other clinics and financial aid program 

Barriers: inadequate provider recommendation, lack of time, reimbursement, infrequent reminders / recall systems, parental hesitancy, discomfort talking about sexual health, lack of health care access

	38
	Liu et al


	2014
	Quantitative: cross-sectional study
	Canada
	Herpes zoster
	Adults > 60 years old
	Estimating the rate of vaccination of adults over 60 years old in community pharmacies
	Dispensing rates increased sharply from 2009-2013. 8.4% of Alberta residents > 60 years old received the vaccine as of 2013 in pharmacy.

Most vaccines were dispensed to urban residents (87%), adults 60-69 years old (42.5%) and to women (9.5%)
	Not specified
	Barrier: coverage of vaccine remains a barrier to accessibility

	39
	Teeter et al.
	2014
	Quantitative: cross-sectional study
	USA
	Herpes zoster
	Adults > 60 years old
	Document patient characteristics, awareness and knowledge on herpes zoster vaccine and reasons for not getting the vaccine. Assess the impact of an education program on interest in obtaining the vaccine. 
	681 patients participated in conversations with pharmacy students. 

Majority of participants (73%) were interested in talking to a health provider after the education.

People who did not have time to get the vaccine were the most interested in speaking with a pharmacist (91.5%)
	Education program on herpes zoster vaccine provided by pharmacy student, strong recommendation from healthcare provider
	Facilitator: convenience, suggestion to discuss vaccine with pharmacist of physician 

Barriers: lack of time/forgot or did not know it was needed, cost of vaccine, lack of recommendation from physician

	41
	Wang et al. 
	2013
	Quantitative: quasi-experimental pre-post study
	USA
	Herpes zoster
	Adults > 50 years old
	To evaluate the effectiveness of community pharmacy–based interventions in increasing vaccination rates for the herpes zoster vaccine
	Vaccination rates significantly increased from 59 (0.37% of eligible patients) to 169 patients (1.20% of eligible patients).

More patients reported being educated and influenced by the pharmacy-driven intervention

Flyer and newspaper were significantly cited as more effective interventions
	Multisite promotional intervention: newspaper press release, advertisement flyer on all prescriptions and a personalized letter mailed to eligible patients
	Facilitator: comfort with pharmacist administration of vaccine, collaborative agreements facilitated the obtaining of prescriptions

Barrier: vaccination statistics decreased after intervention. Reinforcement may be necessary. Lacking collaborative agreement made vaccination more complicated

	42
	Hess 
	2013
	Quantitative: randomized controlled trial
	USA
	Herpes zoster
	Adults > 60 years old
	Measure the impact of an automated outbound telephone messaging system on herpes zoster vaccinations 
	Telephone significantly increased the rate of vaccination from 46 (0.72%)  to 146 (2.6%) vaccines administered between the intervention and control group (OR 3.69).
	Automated telephone messaging system, sent to a list of eligible patients
	Facilitator: novelty of the vaccine, trusted source of the message (pharmacy), the vaccine was not backordered in the intervention, champions could influence the rates in some locations

Barrier: lack of patient awareness

	43
	Hohmeier et al.
	2016
	Mixed-method: implementation study (surveys and semi-structured interviews)
	USA
	Human papilloma virus
	Adolescents and adults 9-26 years old
	Describe and report the impact of a multimodal series of pharmacy led educational intervention targeting eligible patients in community pharmacy
	No patients received the vaccine during the control period and 10 vaccines were dispensed during the intervention period (9 1st dose, 1 2nd dose).
	Education during dispensing, poster, flyers, provider education, customized prescription pads 
	Facilitator: pharmacist recommendation to improve awareness, physician’s recommendation, convenience attracted patients

Barrier: lack of insurance coverage 

	44
	Murphy et al



	2012
	Quantitative: cross-sectional study
	USA
	Influenza
	Medically underserved community (MUA)
	Assess the extent of Walgreen pharmacies provision of vaccines in MUA
	1.75 million of influenza vaccines were administered by Walgreens in MUA.

Mississippi and New Mexico had the highest percentage of MUA and pharmacies provided 68.6% and 54% of all vaccines.
	Not specified
	Facilitator:  long opening hours of pharmacies and convenience



	45
	De Bruyn et al.
	2011
	Quantitative: cross-sectional study
	Belgium
	Influenza


	Adults > 50, years old, chronic condition (cardiac, pulmonary, immune-compromised, diabetic, kidney patients), institutionalized patients, healthcare professionals
	Comparison of pharmacy delivered vaccines 2010-2011 to the previous year (2004-2010)
	Vaccination rates increase with age. The 95 years old + age bracket appears less vaccinated. Diabetic patients showed similar variations in vaccination rates in comparison to non-diabetic patients. 
	Not specified
	Facilitator: H1N1 was a strong incentive for patients to get vaccinated, vaccine uptake appears linked to media attention to vaccination.

Barrier: requirement for prescription and mention of the patient’s eligibility by the doctor



	46
	Taitel et al. 
	2011
	Quantitative: quasi-experimental case control study
	USA
	Pneumococcal
	Adults > 65 years old, patients with chronic conditions (pulmonary, cardiac, liver, immune-compromised, diabetic, asplenia patients)
	Impact of pharmacy education on pneumonia risk during influenza immunization, educate them and provide vaccination. 
	2 million patients received an influenza vaccine, and 1.3 million patients were eligible to the pneumococcal vaccine (69% over 65 years old, 31% chronic conditions).

Patients in the intervention group received significantly more vaccination than those in the benchmark group (4.9% vs 2.9%).

Patients 60-70 years old had the highest rate of vaccination.
	Screening during vaccination activities, strong recommendation from a provider, notification letter was then sent to the physician or given to the patient
	Facilitator: providing concurrent vaccines 

Barriers: missed opportunities, limited setting, fear of adverse effects and lack of awareness



	47
	Skiles et al.
	2011
	Quantitative: cross-sectional study
	USA
	Human papilloma virus, diphtheria-pertussis-tetanus, influenza
	Adolescent
	Assess the attitude of state pharmacy association delegates towards adolescent immunizations
	24/50 states answered the survey. 14/24 allow adolescent vaccination. 4/14 require prescription. Minimal advertising of adolescent vaccination services exists.

Most respondents believed in the importance of adolescent vaccination. 67% agreed that HPV vaccination recommendations were controversial. Knowledge of the minor consent laws was limited.
	Not specified
	Barriers: vaccine storage and handling, financing and collaboration with primary care provider, lack of patient awareness, vaccine hesitancy




	48
	Durham et al.
	2011
	Quantitative: quasi-experimental retrospective cross-comparison  
	USA
	Travel vaccines
	Travelers 
	Comparison between PCP (primary care providers) and PTC (pharmacist-run travel clinic) in provision of travel medication and vaccines. Comparison of adequate prescription, missed opportunities, inadequate prescription and compliance to recommendation
	513 patients were seen (172 by PCP and 341 by PTC). PTC patients were ordered significantly more vaccines per patients when indicated (2.77 vs 2.31) and were significantly more likely to receive them (2.38 vs 1.95).

PCP recommended significantly more vaccines not consistent with guidelines per patients (not ordered when indicated and ordered when not indicated.

Activities planned and purpose of travel were more documented in PTC.
	Not specified
	Facilitator: providers with training allows for better recommendations, the intervention was well accepted

	49
	Usami et al.
	2009
	Quantitative: randomized controlled cluster study
	Japan
	Influenza
	Adults > 65 years old
	To determine if personal advocacy for influenza vaccination by community pharmacists affected the vaccination rate and number of patients with influenza
	1776 participants completed both surveys (881 in intervention, 895 in control group). Vaccination rates in the intervention group was significantly higher (82% vs 65%) and influenza infection was significantly lower (2/881 vs 11/895)
	Pharmacists provided information on risk and benefits of influenza vaccination (leaflet, mailing, poster) 
	Facilitator: conversation yielded a more thorough understanding than leaflet or mailing, a short 5 min conversation did not disrupt the workflow 

	50
	De Bruyn et al. 
	2008
	Quantitative: quasi-experimental pre-post study 
	Belgium
	Influenza


	Diabetic patients over and under 65 years old 
	Impact of a pop-up system in pharmacist software when renewing diabetic medication. 
	14% of pharmacies sent a total of 420 standardized note to doctors. Pharmacies sent on average 7 note per pharmacy. 207 patients purchased the vaccine. 44 patients received the vaccine for the first time.

Vaccination of diabetic patients increased by 2% between 2006-2007 and 2007-2008. Young diabetic patient vaccination rate increased by 4.6% compared to older diabetic patients which remained stable.
	Pop-up nudge, pharmacists are then asked to discuss vaccination, give pamphlet, send standardized note to doctor and encourage patient to contact their doctor
	Facilitator: pharmacists are well suited to target diabetic patients

Barrier: delay in vaccine reception, more collaboration between pharmacists and physicians can improve vaccine related communication, awareness of patient to vaccines




	51
	Marrero et al.
	2006
	Quantitative: randomized controlled trial
	USA (Puerto Rico)
	Influenza
	Adults > 65 years old
	Evaluate the education need of older adults, design, implement and evaluate a vaccine education program in pharmacy 
	3 months after the study, 68% of the experimental group was vaccinated after phase 3 (vs 32% of the control group). 1 year after the study 72% of the experimental group was vaccinated (vs 24% of the control group)

The experimental group had higher knowledge on the vaccine at 3 and 12 months.

Patients that assisted to the education program did not visit a doctor for respiratory reasons.
	Discussion groups, distribution of pamphlets, providing a strong recommendation for vaccination, collaboration the public health to obtain vaccines and nurse to perform immunizations
	Facilitator: patient showed sustained, strong provider recommendation satisfaction toward pharmacist services, collaboration with nurse and public health

Barrier: difficulty to reach prospective patients, vaccine availability

	53
	Ndiaye et al. 
	2003
	Mixed-method: cross-sectional surveys and semi-structured interviews
	USA
	Children vaccines
	Medically underserved adults and children
	Perception of community and individual factors that influenced parents’ utilization of pharmacies through PIP (pharmacy immunization program). 
	6 interviews and 398 (96 PIP users, 302 non-PIP users) surveys were compiled. 

8 main hypothetically influential factors were identified. 5/8 were significantly associated with pharmacy immunization: reliance/trust, timing, income, access/location, contacts/connections.


	PIP was advertised through newspaper, TV, posters and handouts distributed in schools, schools, daycare, stores and pharmacies
	Facilitator: providing immunization outside of parents’ work hour, accessibility without appointment, vaccines free of charge, convenience, trust, promotional collaboration



	54
	Grabenstein et al. 
	2001
	Quantitative: retrospective cohort study
	USA
	Influenza
	Adults > 65 years old, chronic conditions (pulmonary, cardiac patients, diabetes)
	Measure of the association between vaccination status and the availability of pharmacists as immunizer
	The increase in influenza vaccination rates amongst 65+ (+4.7%) was not significantly in state where pharmacist administer vaccines (Washington vs Oregon).

Influenza vaccination rates amongst chronic conditions increased nearly significantly (+10.6%) in state where pharmacist administer vaccines (Washington vs Oregon).

Amongst unvaccinated during the previous year, vaccination status increased significantly where pharmacists administer vaccines (34.7% vs 23.9%).
	Not specified
	Facilitator: rights to administer vaccines, patient awareness of vaccine services offered in pharmacy

Barrier: patients are more likely to return to traditional provider than non-traditional provider


	55
	Rosenbluth et al.
	2001
	Quantitative: implementation study
	USA
	Children vaccines
	Children vaccination in rural areas
	To describe the Pharmacy Immunization Project, a pharmacy/county health department partnership model for immunizing infants and adults in rural areas, and to develop service procedures and disseminate lessons learned for adapting the model to different settings. 
	All participants were satisfied and would recommend. 4% preferred not getting vaccines at the pharmacy because they prefer their physician, they need more information, or the pharmacy is too busy.

4 out of 5 pharmacies continued the service. 1 dropped due to lack of demand.

There were no problems or complaints from health care providers in the region.
	Pharmacy and country health department partnership, collaboration with nurses to provide vaccines yearlong through a standing order, promotions via posters, flyers, direct communication, TV, radio and newspaper adds, presentations made by pharmacists to the community
	Facilitator: facilitated process for states that don’t allow pharmacist to immunize of for pharmacist that immunize on a seasonal base, trust in pharmacists, accessible services on Saturday and Friday night, coordination between clinic and pharmacy helped solving scheduling difficulties, acceptance of collaboration by physicians, patient awareness, strong recommendation by provider

	58
	Lu et al.
	2021
	Quantitative: cross-sectional multivariable logistic regression
	USA
	Influenza
	Chronic conditions, age, race/ethnicity
	Analysis of the characteristic of patients getting their vaccination in medical and non-medical sites
	Adults above 65 years old were as likely to get vaccinated in pharmacy as adults younger than 65 years old.

Individuals with higher education than a high school degree, annual household income more than 50,000$, those without a doctor’s visit since July or those having a doctor’s visit since July but no recommendation for influenza vaccination were more likely to get vaccinated in pharmacy.

Non-Hispanic blacks, Hispanics, multiple races, those never married, unemployed adults and those living in Western region of USA were more likely to receive their vaccines in medical settings.
	Not specified
	Barrier: prescription requirement in some states

	59
	Nuffer et al.
	2021
	Quantitative: retrospective cohort study 
	USA
	Pneumococcal, influenza
	Diabetic and cardiac patients of rural communities
	Three years follow up of a 6-month chronic disease intervention was performed and examined various outcomes including vaccination status.
	Patients enrolled showed higher pneumococcal than influenza increase in vaccination status. Pneumococcal vaccination improved more than influenza vaccination. More patients were reminded unvaccinated for flu than for pneumococcal after the program. 

20% of patients underwent the 6 visits of the program. Largest decline was between visit 1 and 2, suggesting that the structure of the education or the nature of the consult was not what participants expected.
	Promotion through posters, word-of-mouth, leaflet, personalized phone call, conversation initiated by staff, provision of strong recommendation for vaccine, staff training, generating a list of eligible patients, screening through an existing program
	Facilitator: providing a strong recommendation for vaccination 

Barrier: missed opportunities, difficulty to reach prospective patients



	60
	Krueger et al.
	2020
	Quantitative: randomized controlled trial
	USA
	Pneumococcal
	Non-white adults 
	Impact of a science-based communication on attitude towards pneumococcal vaccination in a community pharmacy
	Community/family duty and combination messages showed significant influence on attitude for non-whites (+12% and 10% vs placebo).

Combining duty to family and friends, fatality and safety significantly improved the intention to ask medical professional about the vaccine (+25%).
	Culturally adapted promotional campaign, provision of strong recommendation for vaccination
	Facilitator: culturally adapted communication campaign, provision of strong recommendation for vaccination

Barrier: nonwhite patients are less likely to follow health and medical recommendations which may decrease the odds of clinicians communicating the types of messages in this study.


	61
	Singh et al.
	2020
	Quantitative: retrospective cohort study
	USA
	Influenza
	Uninsured adults
	Evaluate the effect of a free flu vaccine voucher in pharmacy during 2015-2016 and 2016-2017 on hospitalizations, ambulatory care visits, death and costs.
	1 million vouchers were distributed (600 000 in 2015-2016 and 400 000 in 2016-2017) with respective redemption rate of 52% and 87%.

The program potentially averted 11 537 cases, 3999 ambulatory care visits, 146 hospitalizations and 7 deaths in 2015-2016. The following year, 13 347 cases, 4622 ambulatory care visits, 168 hospitalizations and 8 deaths were potentially avoided.

The program generated health care savings of 19.5 million $ in total societal costs. 
	Providing free vaccine vouchers
	Facilitator: accessibility, financial aid for vaccine, tailoring distribution to improve redeeming rates (distribution through community organizations), cost-saving initiative

	62
	Zahnd et al.
	2020
	Quantitative: geospatial analysis
	USA
	Human papilloma virus
	Adolescents in rural areas
	To assess if geographical access to pharmacies amongst adolescent and adults in South Carolina according to rurality and access to primary provider
	Areas with higher access cluster around metropolitan area. Spatial access was higher in metropolitan area than micropolitan area. Micropolitan and small towns have similar access. 

Health provider shortage area are also linked with low spatial access to pharmacies. In micropolitan area, there is no difference in access to pharmacy in health provider shortage area or in non-health provider shortage areas.
	Not specified
	Facilitator: pharmacies are more available even in health provider shortage area. Capacity of pharmacy to store vaccines, provide insurance coverage, state laws and policies are important factors to consider in the provision of vaccines.

Barrier: not all states allow pharmacist to prescribe and administer vaccination.

	63
	T Bach et al.
	2019
	Quantitative: cross-sectional study
	USA
	Influenza, pneumococcal, herpes zoster, human papilloma virus, meningococcal, diphtheria-pertussis-tetanus
	Adults older than 65 years old, chronic conditions (heart, liver, kidney, lung conditions, diabetes), pregnant women, adolescents 
	Evaluation of a convenient sample of 11 community pharmacies’ screening form for pharmacists to make proactive recommendations
	8669 vaccine screening forms were analyzed in 1 year. Influenza vaccine was the most popular administrated vaccine (75%).

Patients have on average 1 vaccine recommended besides influenza vaccine. 10 and 35% of patients were indicated for herpes zoster or herpes zoster+ pneumococcal. 

Although 10/11 pharmacies ask about pregnancy, 22% of women received the Tdap vaccine during their consultations. 

California patients older than 65 years old, women 11-26 years old and patients with comorbidities were significantly more likely to receive at least one potential vaccine.
	Not specified
	Facilitator: screening tools help identifying missed opportunities

Barrier: increase paperwork and workflow burden for patients and pharmacists

	64
	Calo et al.
	2019
	Mixed-method: implementation study
	USA
	Human papilloma virus
	Adolescent and young adults
	Process evaluation of HPV vaccination in pharmacies of 5 states (Oregon, Iowa, Kentucky, Michigan and North Carolina) and documenting real-world pharmacy settings.  
	Sites showed low or no service penetration. 13 doses were given to adolescents and 3 to adults. No vaccines were given in Oregon.

Key barriers were linked to service penetration, appropriateness, feasibility, adoption and sustainability barriers.

	Posters in pharmacy, advertising, personalized letter, collaboration with physicians
	Facilitator: acceptability of service and waiting times by parents, convenience, satisfactory privacy and confidentiality

Barriers: resistance by some pharmacy staff demonstrated resistance due to engagement, staffing, workflow integration, funding delays, third party reimbursement issues, physician collaboration reluctance and low patient awareness

	65
	Ariyo et al.
	2019
	Quantitative: quasi-experimental pre-post study
	USA
	Hepatitis A, hepatitis B, herpes zoster, influenza, measle-mump -rubella, meningococcal, pneumococcal, diphtheria-pertussis-tetanus
	Older adults > 65 years old and 18-64 years old with more than 3 chronic medications
	Characterize the medication therapy problems and vaccines recommended /administered at appointment-based medication synchronization visits in community pharmacies
	184 patients participated. 633 vaccines were recommended during the initial visit. 51 vaccines were administered. 17 minutes was reported for the initial visit. 

In person consultations were associated with more vaccine administrated.
	Generating a list of eligible patients, screening during workflow or during another program
	Barrier: new services take time for the staff to become comfortable and learn to incorporate in the workflow, timing of recommendation was too early for some patients to receive the influenza vaccine in September, preference to receive vaccine at the 
physician’s office or unsure if they received

	67
	Fava et al.
	2017
	Narrative review
	USA
	Human papilloma virus
	Adolescent
	Review of the literature on barriers and initiatives in HPV vaccination
	Literature on pharmacy-based programs is scarce compared to health system and public health driven models. Only 1 pharmacy-based HPV program targeting underinsured college students was found. 

Vaccine for Children program allows free vaccination for American Indian but only 100 pharmacies are providers. 
	Text-based reminder, phone reminder
	Barriers: cost, lack of access, misinformation regarding vaccines, reaching adolescent, social philosophical religious stigma among parents as a barrier to effective provider information and recommendation, staff training, vaccine access, training and complexity with Vaccine for Children program in pharmacies


	68
	Pattin  
	2017
	Narrative review
	USA
	Influenza, pneumococcal, herpes zoster
	Racial and ethnic disparities
	Review of pharmacy technician’s role in reducing immunization disparities.




	Overall vaccination is low and fails to meet goals. Technicians play a role in improving vaccination.
	Pharmacy technician initiation of conversation on vaccine
	Facilitator: trust in provider, opinion leader 

Barrier: lack of knowledge among health care provider and consumers on the benefits of vaccination, staying current, lack of knowledge of immunization disparities, cultural and language difference provide distrust, distrust in physician, personal beliefs against vaccines, lack of insurance coverage, difficulty to assess patient’s eligibility

	69
	Kulczycki et al.
	2017
	Qualitative study: semi-structured interviews
	USA
	Pneumococcal
	At-risk adult 19-64 years old (chronic conditions) and older adults > 65 years old
	Assess the knowledge, practice patterns of community pharmacists, challenges to offering pneumococcal vaccines and determine opportunities for expanding community pharmacy-based pneumococcal vaccination services for at-risk, working-age adults in Alabama.
	Several knowledge gaps were identified in the target population pneumococcal recommendations. Most pharmacists did not fully utilize the available data to target or promote vaccination. 

The vaccine is rarely recommended outside the flu season.
	Screening through during influenza vaccination services
	Barriers: advocacy, public misperceptions, limited collaboration with physicians, resource constraints, improving the record-keeping system, patient-pharmacist trust

Facilitators: growing acceptance of pharmacy-based immunization, business case for pneumococcal, interest for continuing education

	71
	Bryan et al.
	2013
	Quantitative: quasi-experimental prospective comparison study 
	USA
	Herpes zoster
	Adults > 60 years old
	Comparison of promotional techniques (personal selling vs and personalized letter targeted to eligible patients). 
	Significantly more patients made commitments to receive the vaccine with active promotion (12% vs 1.5%). 14% of patients receiving a personalized letter made commitments while 9% of patients who did not make a commitment.

Active promotion significantly improved patient’s attitude towards receiving the vaccine after pharmacist interaction and reduced the average time spent with patients. 

Personal selling, friends/family, physician were more frequent reasons to get the vaccine than brochure and poster.
	Personal selling, providing a strong recommendation for vaccination, personalized letter targeting, listing eligible patients, poster, leaflets
	Facilitator: support from technician, availability of the vaccine, strong recommendation from provider, awareness for vaccine

Barriers: desire to discuss vaccination with physician, time constraints, staff support, legal liability, adequate space, reimbursement, lack of training, lack of perceived knowledge, poor upper management support




	72
	Hind et al.
	2004
	Quantitative: implementation study
	UK
	Influenza
	At-risk patients < 65 years old (diabetes, cardiac, pulmonary disease, immuno-compromised or carer of an at-risk patient)
	Describe the impact of a new model of administrating influenza vaccine through community pharmacy and its uptake.
	56 patients were vaccinated in 1 pharmacy. Of these patients 24 had respiratory conditions, 12 cardiac conditions and 10 diabetes.

55 thought that the injection went as well as in the past. 10 would not have been vaccinated if not offered by the pharmacists. 46 would have gone to their general practitioner. Patient showed high acceptance of the intervention.

	Posters, leaflets, proving a strong recommendation for vaccination by the pharmacist, interprofessional collaboration, screening eligible patients through the workflow
	Facilitator: convenience in location, time, professionalism and adequate privacy, support from physicians, collective order, vaccine coverage


	73
	Barbero et al.
	2003
	Quantitative: quasi-experimental comparison study
	Spain
	Travelling vaccines 
	Travelers to high-risk destinations
	Evaluate the performance and the number of travel health consultation to high-risk destinations in community pharmacy.  

	825 vaccines were recommended: 73% by pharmacists, 27% by doctors.

45% of patients received the vaccines recommended. More patients obeyed to the recommendation in trips to India and North Africa vs Caribbeans. 6.3% of patients received both correct vaccines and medications.

Travelers to Africa reported more sickness (44%). There was no difference in sickness between travelers that complied with the recommendation or those that did not.
	Specialized training program given to pharmacists, promotion through travelling clinics and health delegations, leaflets, collaboration with physicians for prescriptions, strong recommendation for vaccines was provided
	Facilitator: accessibility, collaboration with health delegations, collaboration with physicians

Barriers: bureaucratic barriers to obtain prescriptions, lack of patient awareness for risk






