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V accine-preventable diseases such as influenza and pneu-

mococcal infections can lead to significant morbidity and 

mortality. Influenza vaccines are effective in preventing 

hospitalization and death in individuals with high-risk medical condi-

tions.1 Similarly, pneumococcal vaccines can prevent approximately 

16,000 deaths annually and can save $1.8 billion in health care costs 

related to hospitalizations, outpatient visits, and medications used 

to treat older adults (≥ 65 years) with pneumonia.2 Nevertheless, 

adult vaccination rates remain low for most routinely recommended 

vaccines, and they are well below Healthy People 2020 targets.3

Myriad strategies have been described to close gaps in vaccina-

tion rates. A systematic review found that increasing community 

demand (eg, patient education, educational letters/flyers), enhancing 

vaccination access (eg, home visits, low-cost or free vaccines), and 

provider- or system-based interventions (eg, financial incentives, 

reminders, educational outreach) were associated with improvements 

in influenza vaccination rates.4 Among examples of provider-based 

interventions, pharmacist-driven interventions have improved 

immunization rates. For example, a statewide, pharmacist-driven 

pneumococcal vaccination educational outreach program led 

to higher vaccination rates and lower pneumococcal infection 

rates during the study period.5 Another pharmacist-managed 

vaccination campaign in high-risk patients at a rural primary 

care clinic substantially increased influenza vaccination rates 

among patients 65 years and older, from 44.6% to 70.9% (P < .05).6 

A peer-to-peer outreach intervention consisting of an educational 

mailing followed by tracking and outreach by senior volunteers was 

effective in increasing influenza and pneumococcal vaccination 

rates.7 Three additional systematic reviews found that pharmacists 

played significant roles in screening, educating, and immunizing, 

thereby improving pneumococcal and influenza vaccination rates.8-10

Although there have been improvements in vaccination rates 

over time, only 59% of older adults have received at least 1 of 

the pneumococcal vaccinations, as seen in the pneumococcal 

vaccination rates of Medicare beneficiaries published by the CDC 

(2009-2017).11 Furthermore, a significant gap still exists regarding 

influenza vaccination within this population, with approximately 
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ABSTRACT

OBJECTIVES: To evaluate the impact of a collaborative 
effort of a Medicare Advantage and prescription drug (MAPD) 
plan and community pharmacies to improve vaccination 
rates for pneumonia and influenza.

STUDY DESIGN: This quasiexperimental, cluster-
randomized intervention study used MAPD data to assess 
the impact of community pharmacists on vaccination rates. 
Pharmacies in specific regions (districts) were randomly 
assigned to intervention or control groups. Intervention 
pharmacies received reports of patients with a gap 
in influenza (aged 19-89 years) and/or pneumococcal 
(aged 65-89 years) vaccinations based on medical and 
pharmacy claims history. Vaccine-naïve patients were 
offered vaccinations.

METHODS: The vaccination rates for the previously vaccine-
naïve patients utilizing intervention and control pharmacies 
were compared 6 months post randomization. Inverse 
probability weighted hierarchical generalized linear models 
determined the odds of receiving pneumonia and influenza 
vaccinations for intervention and control groups, controlling 
for baseline clinical and demographic characteristics.

RESULTS: Intervention and control groups had similar 
ages in the pneumococcal older-adult cohort (mean age, 
73.0 vs 73.4 years, respectively; P = .1255). The intervention 
group was older than the control group in the influenza 
cohort (mean age, 67.7 vs 66.4 years, respectively; P = .0006). 
Slightly more than half of each cohort were women, and 
the proportion of women was not significantly different 
between the intervention and control groups in each cohort. 
In multivariable analyses, intervention pharmacies were 
associated with higher odds of delivering pneumococcal (odds 
ratio [OR], 1.91; 95% CI, 1.26-2.87) and influenza (OR, 2.18; 
95% CI, 1.37-3.46) vaccinations than control pharmacies.

CONCLUSIONS: A health plan–enabled, pharmacist-led 
intervention was effective in increasing the number of older 
adults receiving pneumococcal vaccination and individuals 
receiving influenza vaccination.
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45% of Medicare beneficiaries receiving the influenza vaccine during 

the 2017-2018 season.12 In an attempt to continue to improve the 

pneumococcal and influenza vaccination rates among individuals 

enrolled in Medicare Advantage and prescription drug (MAPD) 

plans, this pilot study designed, implemented, and evaluated a 

program that identified and communicated immunization gaps to 

community pharmacists in a pharmacist-led intervention regarding 

these vaccinations.

METHODS
Study Design 

This quasiexperimental, cluster-randomized intervention study 

examined the impact of providing community pharmacists with 

information related to patient history of pneumococcal and 

influenza vaccinations based on both medical and prescription 

claims. Pharmacies in specific regional areas (districts) consisting 

of approximately 25 to 30 pharmacies with comparable patient 

characteristics were randomly divided into 2 groups, with a balanced 

distribution of urban/rural, age, and sex. The intervention group 

consisted of 1 urban and 1 rural district in the Lexington/Frankfort, 

Kentucky, area, and the control group consisted of 1 urban and 1 rural 

district in the Louisville, Kentucky, area. The study was reviewed 

and approved by the Chesapeake and Advarra (formerly Schulman) 

institutional review boards.

Data were provided by Humana Pharmacy Solutions for indi-

viduals enrolled in MAPD plans with Humana Inc and who filled 

prescriptions at the participating pharmacies. Pneumococcal and 

influenza quality measures were configured into a cloud-based 

performance information management platform (Electronic Quality 

Improvement Platform for Plans & Pharmacies [EQuIPP]), tested, 

and implemented to report rates of immunizations. Patients were 

attributed to specific pharmacies based on where they filled a majority 

of their prescriptions. In the event of a “tie,” the patient was assigned 

to the pharmacy where they filled a prescription most recently.

Pharmacies designated in the intervention group received, via 

the EQuIPP application, active reporting of individuals who had 

a gap in influenza and/or pneumococcal vaccinations from their 

medical and pharmacy claims history. Active reporting included 

both monthly performance tracking for the 

immunization measures and patient-level 

details regarding those who had not received the 

applicable immunization during the measure-

ment period. Patients were queued to receive a 

consultation from the pharmacist to determine 

if a vaccination was appropriate when they came 

into the pharmacy to fill a prescription (ie, the 

pharmacist asked whether they had received 

the vaccination that was not documented 

in claims, and if not, shared the indications 

as stated in the guidelines and confirmed 

there were no contraindications). Training 

for pharmacists was conducted via on-demand teleconference 

beginning December 23, 2016. Control group pharmacies received 

passive reporting, which was standard of care at the time of this 

study (ie, pharmacies had access to patient information but were 

not messaged directly).

The intervention began on January 1, 2017, defined as the index 

date, and lasted 4 months. The impact of the intervention on vaccina-

tion rates was assessed by conducting a retrospective data analysis 

based on the administrative claims data in the Humana Research 

Database (Louisville, Kentucky). Differences in the proportion of 

patients aged 65 to 89 years in intervention and control groups 

receiving a pneumococcal vaccination, as well as those aged 19 to 89 

years receiving an influenza vaccination, during the 6 months post 

index (January 1, 2017, to June 30, 2017) were evaluated. A period of 

6 months was used to capture the lag effect of the intervention on 

members who chose not to be vaccinated the day they were invited.

Study Population

The study population for the pneumococcal vaccination analysis was 

composed of individuals aged 65 to 89 years with both medical and 

prescription drug coverage in the MAPD plan who filled prescrip-

tions in participating pharmacies. The study population for the 

influenza vaccination analysis was composed of individuals aged 

19 to 89 years with both medical and prescription drug coverage in 

the MAPD plan who filled prescriptions in participating pharmacies. 

Of note, the quality measure included patients as young as 6 months; 

however, there were no nonadult patients enrolled in this particular 

MAPD plan who filled prescriptions in participating pharmacies.

The analysis of pneumococcal vaccination in older adults 

included individuals who were pneumococcal vaccine naïve, aged 

65 to 89 years, and continuously enrolled for 12 months preindex 

and 6 months post index, and had least 1 prescription fill between 

January 1, 2016, and December 31, 2016, at a participating pharmacy. 

Individuals with a documented pneumococcal vaccination (ie, PCV-13 

or PPSV23)13,14 during the 12 months preindex were excluded from 

the pneumococcal measures, in accordance with the Consumer 

Assessment of the Healthcare Providers and Systems (CAHPS) 

survey.15 The look-back period to determine vaccination-naïve status 

was extended up to 5 years for individuals aged 65 to 69 years on 

TAKEAWAY POINTS

Patients whose pharmacies receive notification of their immunization gap have twice the odds of 
receiving immunizations compared with those whose pharmacies do not receive the notification.

 › A Medicare Advantage health plan provided community pharmacists with selective lists 
of patients who have an immunization gap for pneumococcal or influenza vaccinations, 
followed by confirmation from patients and an invitation to receive the needed vaccination 
at the pharmacy.

 › The intervention had a significant impact on the rate of pneumococcal and influenza 
vaccinations. During the 6-month postintervention time period, the odds of receiving either 
a pneumococcal vaccination or an influenza vaccination for the intervention group were 
more than double that of the control group (both P < .0001).



VOL. 27, NO. 10  427THE AMERICAN JOURNAL OF MANAGED CARE®

Improving Influenza and Pneumococcal Vaccination Rates

January 1, 2017, preintervention, provided that the individual was 

enrolled with the health plan for that duration. For those who were 

not enrolled for 5 years preintervention, all available data were used 

(minimum 12 months). The influenza cohort included individuals 

without documentation of an influenza vaccine during July 1, 2016, 

to December 31, 2016; aged 19 to 89 years; and continuously enrolled 

for 12 months preindex and 6 months post index, with at least 

1 prescription fill between January 1, 2016, and December 31, 2016, 

at a participating pharmacy. Individuals were excluded from both 

cohorts if they had a cumulative stay in a long-term care facility 

for at least 90 days during the study period.

Data Sources 

The Humana Research Database, which contains claims data for 

individuals enrolled in Humana’s fully insured commercial and 

Medicare plans, was utilized for this study, along with data feeds 

from the participating community pharmacies. Patient enrollment 

data included information on demographics and coverage start and 

end dates. Medical claims data included information on physician 

visits, outpatient visits, hospital inpatient stays, and vaccinations 

administered in a practitioner’s office setting. Pharmacy claims 

data included information on prescription utilization, such as the 

specific medication filled, prescription fill date, quantity dispensed, 

and days’ supply.

Study Measures

The primary outcomes of interest were the proportion of individuals 

aged 65 to 89 years who received a pneumococcal vaccination and 

the proportion of individuals aged 19 to 89 years who received an 

influenza vaccination. The outcomes were calculated for the overall 

6-month postindex time period.

Several additional variables were analyzed to compare the demo-

graphic and clinical characteristics of the intervention and control 

groups. The Deyo-Charlson Comorbidity Index was constructed 

from International Classification of Diseases, Tenth Revision, Clinical 

Modification diagnosis codes based on the methodology of Deyo 

and colleagues.16 Relevant codes were identified for the year prior 

to index (2016). Baseline health care resource utilization variables 

were constructed by separately counting the number of inpatient, 

emergency center, and outpatient visits for each patient during the 

year prior to the index date. The number of prescription fills during 

the preindex year was also tabulated for each patient. Patients who 

resided in Kentucky were assigned to the South region and patients 

from neighboring Indiana were assigned to the Midwest region 

based on US Census Bureau regional assignments. Age, gender, and 

race were derived from the enrollment files.

Statistical Analyses

The baseline demographic and clinical characteristics were compared 

across intervention and control groups using descriptive statistics 

(ie, χ2 and t tests). Inverse probability of treatment weighting (IPTW) 

was used to adjust for baseline differences in the intervention 

and control groups. Standardized differences before and after 

adjustment were compared to evaluate balance on baseline patient 

characteristics in the weighted study cohorts, with a difference of 

0.2 or less indicating small differences between the 2 groups.17,18 

IPT-weighted hierarchical generalized linear models with a logit 

link and a binary distribution were constructed to examine the 

relationship of intervention status with immunization status. 

Individual pharmacies were included as a random effect to the 

models to account for potential clustering. Odds ratios (ORs) and 

95% CIs were evaluated to determine statistical significance of 

relationships. The intraclass correlation coefficient was calculated, 

and the proportion of variability in the outcome accounted for by 

differences between the pharmacies, as opposed to differences 

among patients in the intervention and control groups, was reported. 

All analyses were performed using SAS Enterprise Guide Version 

7.1.1 (SAS Institute).

RESULTS
After applying inclusion and exclusion criteria for the pneumococcal 

and influenza cohorts, the final sample sizes were 2135 and 2798, 

respectively (Figure). Of the individuals in the sample, 46.5% 

Members with fill  
at study pharmacy in 2016

N = 7284

Members with continuous enrollment   
1/1/2016-6/30/2017 

n = 6516 (89.5%)

Aged 19-89 years
n = 6407 (88.0%)

Aged 65-89 years
n = 4662 (64.0%)

Influenza vaccination Pneumococcal vaccination

Flu vaccine naïve preindex
n = 2798 (38.4%)

Pneumococcal vaccine  
naïve preindex

n = 2135 (29.3%)

< 90 skilled nursing  
facility days

n = 2135 (29.3%)

< 90 skilled nursing  
facility days

n = 2798 (38.4%)

Intervention
n = 1233

Control 
n = 1565

Intervention
n = 993

Control
n = 1142

FIGURE. Sample Selection
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(n = 993) of the pneumococcal cohort and 44.1% (n = 1233) of the 

influenza cohort were attributed to intervention pharmacies. Upon 

comparison, the demographic characteristics of the intervention 

and control groups across the 2 cohorts exhibited similar patterns 

(Table 1). The intervention and control groups in the pneumococcal 

older-adult cohort had similar ages, with a mean (SD) age of 73.0 (5.6) 

years for the intervention group and 73.4 (5.8) years for the control 

group (P = .1255). In the influenza cohort, the intervention group 

was older (67.7 [9.6] years) than the control group (66.4 [11.1] years) 

(P = .0006). The proportion of women in the total cohort was just 

more than half and did not differ significantly between intervention 

and control groups in the pneumococcal (P = .3582) and influenza 

(P = .6836) cohorts. The geographic distribution was significantly 

different between intervention and control groups, likely due to the 

fact that the greater Louisville area (control group) included a portion 

of patients residing in southern Indiana (Midwestern region). The 

proportion of individuals qualifying for low-income subsidy status 

was lower in the intervention group vs the control group for both 

the pneumococcal cohort (16.6% vs 21.5%, respectively; P = .0047) 

and the influenza cohort (22.7% vs 28.4%, respectively; P = .0007).

A comparison of clinical characteristics indicated a few differences 

between the intervention and control groups for both immunization 

cohorts. The intervention group of both cohorts had a higher average 

number of prescriptions during the prior year than the control group 

(mean [SD], 25.0 [28.6] vs 18.3 [26.3] medications in the pneumococcal 

cohort; P < .0001; and 33.5 [33.1] vs 22.9 [29.9] medications in the 

influenza cohort; P < .0001). The Deyo-Charlson Comorbidity Index 

score was lower in the intervention group relative to the control 

group for both cohorts (mean [SD], 1.3 [1.8] vs 1.7 [2.2]; P < .0001 for 

the pneumococcal cohort). The proportion of patients with specific 

comorbidities was similar between the intervention and control 

groups in the pneumococcal cohort, with the exception of diabetes, 

TABLE 1. Characteristics of the Population 

Characteristic

Pneumococcal Influenza

Intervention 
(n = 993)

Control 
(n = 1142) P

Intervention 
(n = 1233)

Control 
(n = 1565) P

Age in years, mean (SD) 73.0 (5.6) 73.4 (5.8) .1255 67.7 (9.6) 66.4 (11.1) .0006

Age group in years, n (%)

19-64 0 (0.0%) 0 (0.0%)

.4386

376 (30.5%) 583 (37.3%)

.0010

65-69 327 (32.9%) 358 (31.3%) 312 (25.3%) 313 (20.0%)

70-74 318 (32.0%) 338 (29.6%) 256 (20.8%) 294 (18.8%)

75-79 203 (20.4%) 263 (23.0%) 166 (13.5%) 224 (14.3%)

80-84 102 (10.3%) 128 (11.2%) 94 (7.6%) 108 (6.9%)

85-89 43 (4.3%) 55 (4.8%) 29 (2.4%) 43 (2.7%)

Sex, n (%)

Female 515 (51.9%) 615 (53.9%)
.3582

643 (52.1%) 804 (51.4%)
.6836

Male 478 (48.1%) 527 (46.1%) 590 (47.9%) 761 (48.6%)

Geographic region, n (%)

Midwest/West 42 (4.2%) 217 (19.0%)
<.0001

57 (4.6%) 274 (17.5%)
<.0001

South 951 (95.8%) 925 (81.0%) 1176 (95.4%) 1291 (82.5%)

Race, n (%)

White 936 (94.3%) 1044 (91.4%)

.0040

1136 (92.1%) 1427 (91.2%)

.0947Black 37 (3.7%) 82 (7.2%) 77 (6.2%) 123 (7.9%)

Other/unknown 20 (2.0%) 16 (1.4%) 20 (1.6%) 15 (1.0%)

Low-income subsidy, n (%) 165 (16.6%) 245 (21.5%) .0047 280 (22.7%) 444 (28.4%) .0007

No. of Rx fills in prior year, mean (SD) 25.0 (28.6) 18.3 (26.3) <.0001 33.5 (33.1) 22.9 (29.9) <.0001

Deyo-Charlson Comorbidity Index score, mean (SD) 1.3 (1.8) 1.7 (2.2) <.0001 1.3 (1.9) 1.7 (2.2) <.0001

Specific comorbidities, n (%)

Diabetes 307 (30.9%) 414 (36.3%) .0093 383 (31.1%) 591 (37.8%) .0002

Heart failure 87 (8.8%) 171 (15.0%) <.0001 112 (9.1%) 218 (13.9%) <.0001

COPD 210 (21.1%) 294 (25.7%) .0126 288 (23.4%) 450 (28.8%) .0013

End-stage renal disease 10 (1.0%) a .1034 10 (0.8%) 18 (1.2%) .3709

Cancer 199 (20.0%) 223 (19.5%) .7665 227 (18.4%) 245 (15.7%) .0533

COPD, chronic obstructive pulmonary disease; Rx, prescription.
aNot reported due to cell size < 10 in accordance with Health Insurance Portability and Accountability Act requirements.
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heart failure, and chronic obstructive pulmonary 

disease (COPD), where a lower proportion of 

the intervention group had these comorbidi-

ties. The pattern was similar in the influenza 

cohort. After applying IPTW, as can be seen in 

eAppendix Table 1 (eAppendix available at 

ajmc.com), standardized differences between 

the intervention and control groups generally 

decreased, and they indicated that the groups 

were well balanced, with only region having a 

difference greater than 0.2. 

As seen in Table 2, during the 6-month postintervention period 

(January 1, 2017, to June 30, 2017), the proportion of older adults 

receiving pneumococcal vaccinations was higher in the intervention 

group (16.1%; n = 160) vs the control group (10.2%; n = 116) (P < .0001). 

In both the intervention group and control groups, approximately 

one-fourth of vaccinations were administered in the pharmacy and 

three-fourths were administered in the practitioner’s office. The 

number of patients receiving vaccinations declined each month 

from January until June for both groups.

Results for the generalized linear model estimating the impact 

of the intervention on pneumococcal vaccination in older adults 

are reported in Table 3. Unadjusted results indicated that patients 

in the intervention group had 1.70 times higher odds of receiving 

a pneumococcal vaccination than patients in the control group 

(P = .0126). After adjusting for demographic and clinical characteristics, 

the odds of receiving a vaccination were 1.91 times higher than the 

intervention group vs the control group (P = .0021). The effect of 

individual pharmacies accounted for 14% and 12% of the variation 

in the outcome in the unadjusted and adjusted models, respectively.

During the 6-month postintervention time period, the proportion 

of the influenza cohort receiving influenza vaccinations was higher 

in the intervention group (7.0%; n = 86) vs the control group (3.9%; 

n = 61) (P = .0003). In the intervention group, 41.9% (n = 36) of the 

vaccinations were received in a pharmacy and 58.1% (n = 85) of the 

vaccinations were received in the practitioner’s office, whereas for 

the control group only 31.1% (n = 19) of the vaccinations were received 

in store vs 68.9% (n = 42) received in the practitioner’s office. After 

IPTW was applied, as seen in eAppendix Table 2, standardized 

differences between the 2 groups generally decreased and suggested 

that the groups were balanced, where only region and number of 

prescription fills showed differences greater than 0.2.

Results for the generalized linear model for the influenza 

vaccination are reported in Table 4. The unadjusted logistic regres-

sion results indicated that patients in the intervention group had 

1.99 higher odds than the control group of receiving an influenza 

vaccination (P = .0030). After adjusting for demographic and clinical 

characteristics, the odds of receiving a vaccination were 2.18 times 

higher for the intervention group vs the control group (P = .0010). 

The presence of COPD increased the odds of receiving the influenza 

vaccination (OR, 1.67; 95% CI, 1.09-2.55). Individual pharmacies 

accounted for 11% of variability in the outcome in both models.

DISCUSSION
This quasi-experimental study found that a health plan–enabled 

pharmacist-led intervention was effective at increasing the odds 

that older adults aged 65 to 89 years receive the pneumococcal 

vaccination and the odds that individuals aged 19 to 89 years receive 

the influenza vaccination. Patients in the intervention group 

TABLE 2. Vaccination Rates, Post Intervention

Pneumococcal Influenza

Intervention 
(n = 993)

Control 
(n = 1142)

Intervention 
(n = 1233)

Control 
(n = 1565)

n (%) n (%) n (%) n (%)

Total vaccinations 160 (16.1%) 116 (10.2%) 86 (7.0%) 61 (3.9%)

Pharmacy 41 (25.6%) 31 (26.7%) 36 (41.9%) 19 (31.1%)

Practitioner office 119 (74.4%) 85 (73.3%) 50 (58.1%) 42 (68.9%)

TABLE 3. Parameter Estimates for Inverse Probability  
of Treatment Weighted Hierarchical Generalized Linear Model  
of Pneumococcal Vaccinationa

Parameter
Parameter 
estimate

Odds ratio 
(95% CI) P

Unadjusted    

Intervention (ref: control) 0.5308 1.70 (1.12-2.58) .0126

Adjusted    

Intervention (ref: control) 0.6452 1.91 (1.26-2.87) .0021

Region: Midwest (ref: South) 1.0430 2.84 (1.52-5.29) .0010

Region: West (ref: South) –4.3950 0.01 (<0.01->999) .8098

Race: Black (ref: White) –0.0486 0.95 (0.44-2.06) .9018

Race: other (ref: White) –0.4345 0.65 (0.13-3.27) .5989

Race: unknown (ref: White) 0.6800 1.97 (0.78-5.00) .1512

Low-income subsidy –0.2052 0.81 (0.55-1.22) .3157

Prescription fills at a study 
pharmacy during prior year

0.0021 1.00 (1.00-1.01) .3610

Deyo-Charlson Comorbidity 
Index score

–0.0466 0.95 (0.86-1.06) .3805

Presence of diabetes 0.1328 1.14 (0.82-1.59) .4280

Presence of heart failure 0.1889 1.21 (0.73-2.00) .4605

Presence of COPD 0.0536 1.06 (0.74-1.51) .7684

Presence of end-stage renal 
disease

–0.1097 0.90 (0.31-2.62) .8414

Number of hospitalizations 
during prior year

0.1179 1.13 (0.84-1.51) .4363

COPD, chronic obstructive pulmonary disease; ref, reference.
aThe inverse probability weighted variables in the logistic regression model 
included age, sex, race, low-income subsidy, prescription fills at one of the 
study pharmacies during prior year, Deyo-Charlson Comorbidity Index score, 
number of hospitalizations in the prior year, and the following specific comor-
bidities: diabetes, heart failure, COPD, and end-stage renal disease.

In the unadjusted model, 14.3% of variation in pneumococcal vaccination can 
be attributed to differences between pharmacies; the remaining 85.7% is 
explained by differences among the patients. Similarly, 12.3% of variation in 
the adjusted model can be explained by the pharmacies; the balance of 87.7% 
is attributable to patient characteristics.



430  OCTOBER 2021 www.ajmc.com

CLINICAL

had twice the odds as patients in the control group of receiving a 

vaccination in both the pneumococcal and the influenza cohorts. 

These results suggest that pharmacists have a direct impact on 

immunization rates when provided with relevant data to support 

immunization gap closure.

The findings of this study are congruent with those of 3 system-

atic reviews, which found that pharmacy-based immunization 

programs increase the rate of adult immunizations.8-10 However, 

their impact varied widely, and a large number of the studies were 

not randomized. Another review reported on numerous case studies 

and observational analyses that demonstrated a positive impact 

of community pharmacists on immunization rates.19 However, 

this is 1 of only 2 studies of which we are aware that used a cluster 

randomized design to evaluate the impact of a health plan providing 

selective lists of patients to pharmacies.20

Making the gaps in immunizations directly visible to the phar-

macist may have contributed significantly to the success of this 

program. This relied on the completion of several critical steps. First, 

immunization gaps from administrative claims at the health plan 

were linked to pharmacies where the patients filled their prescrip-

tions. Second, the gap information was shared with the specific 

community pharmacy where patients filled their prescriptions, via 

the EQuIPP platform. Third, once received, the pharmacist needed to 

confirm with patients that they had not received their immunization 

before offering it to them. Training ensured that the pharmacists 

understood these steps and acted upon them appropriately.

Pharmacist-led interventions may also be successful due to the 

convenience of visiting a pharmacy. Patients may visit a pharmacy 

to fill a prescription more frequently than they go to a physician’s 

office, and an individual’s pharmacy may be more conveniently 

located than the physician’s office. In addition, in-person contact 

may be preferred to a telephonic intervention, an example of which 

reported no impact.20 The acceptance of community pharmacists 

as immunizers is widespread, and all states allow pharmacists to 

provide at least some adult immunizations. In fact, more than 376,000 

pharmacists have been certified as immunizers.21 Pharmacists are 

more geographically dispersed across Census tracts than are primary 

care physicians, increasing the availability of vaccine providers in 

areas with inadequate primary care provider coverage.22 Thus, a 

pharmacist-led in-person intervention has the potential to reach 

many more individuals than messaging from physician offices alone, 

regardless of where the patient chooses to receive the vaccination.

Notably, the number of prescription fills during baseline was 

significantly higher in the intervention group than in the control 

group for both the pneumococcal and influenza cohorts. This finding 

could imply that individuals in the intervention group frequented 

the pharmacy more regularly than individuals in the control group; 

thus, they may have had greater exposure to a pharmacist-led 

intervention, increasing the measured impact of the intervention. 

Nevertheless, the impact of the intervention remained significant 

even after adjusting for baseline differences.

Limitations 

Because this study used data from patients enrolled in 1 Medicare 

Advantage plan and was limited to pharmacies from 1 pharmacy 

chain in or near the state of Kentucky, generalization to the entire 

Medicare population should be done with caution. Additional 

intervention pilot programs in different regions, with different health 

plans and different retail pharmacies, would shed light on whether 

the impact of the intervention holds across alternative scenarios. 

Individuals filling their prescriptions via mail-order pharmacies 

would not be covered under this outreach plan. For these patients, 

the impact of telephonic or digital outreach, triggered by mail-order 

refills, might not be as high, because it would require initiative on 

the part of the patient to visit their pharmacy or physician’s office 

to receive a vaccination. The influence of temporal effects should 

also be evaluated in future studies by timing interventions during 

the fall months when vaccination rates tend to peak.

Considering the ongoing COVID-19 pandemic, the generaliz-

ability of findings in the current environment is unknown, because 

TABLE 4. Parameter Estimates of Inverse Probability of Treatment 
Weighted Hierarchical Generalized Linear Model of Influenza Vaccinationa

Parameter
Parameter 
estimate

Odds ratio 
(95% CI) P 

Unadjusted      

Intervention (ref: control) 0.6874 1.99 (1.26-3.13) .0030

Adjusted      

Intervention (ref: control) 0.7776 2.18 (1.37-3.46) .0010

Age –0.0028 1.00 (0.98-1.02) .7681

Region: Midwest (ref: South) 0.6311 1.88 (0.93-3.78) .0770

Region: West (ref: South) –3.5417 0.03 (<0.01->999) .8751

Race: Black (ref: White) 0.0804 1.08 (0.50-2.35) .8389

Race: other (ref: White) 0.3211 1.38 (0.22-8.49) .7291

Race: unknown (ref: White) 0.4488 1.57 (0.42-5.80) .5013

Low-income subsidy 0.0273 1.03 (0.65-1.62) .9064

Prescription fills at a study 
pharmacy during prior year

–0.0034 1.00 (0.99-1.00) .2427

Deyo-Charlson Comorbidity 
Index score

–0.0396 0.96 (0.83-1.11) .5903

Presence of diabetes –0.0505 0.95 (0.60-1.50) .8273

Presence of heart failure –0.1835 0.83 (0.39-1.78) .6349

Presence of COPD 0.5105 1.67 (1.09-2.55) .0192

Presence of cancer 0.0596 1.06 (0.66-1.69) .8028

Number of hospitalizations 
during prior year

–0.4470 0.64 (0.40-1.03) .0658

COPD, chronic obstructive pulmonary disease; ref, reference.
aThe inverse probability weighted variables in the logistic regression model 
included age, sex, race, low-income subsidy, prescription fills at one of the 
study pharmacies during prior year, Deyo-Charlson Comorbidity Index score, 
number of hospitalizations in the prior year, and the following specific comor-
bidities: diabetes, heart failure, COPD, and cancer.

In the unadjusted model, 11.4% of variation in influenza vaccination can 
be attributed to differences between pharmacies; the remaining 88.6% is 
explained by differences among the patients. Similarly, 10.7% of variation in 
the adjusted model can be explained by the pharmacies; the balance of 89.3% 
is attributable to patient characteristics.
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decreased access due to physical distancing and transportation 

reductions, as well as concerns about COVID-19 exposure, may hinder 

in-person pharmacist immunization programs. However, given the 

significant immunization service interruptions, opportunities for 

future health plan–pharmacy partnerships for COVID-19 vaccine 

administration and catch-up vaccinations that were missed during 

the pandemic should be considered.

Additionally, limitations common to studies using administrative 

claims data apply to this study. These include lack of comprehensive 

information regarding whether or not a patient received a pneumo-

coccal or influenza vaccination. The database used was composed 

of claims submitted for payment. Therefore, any vaccinations 

received but not submitted for reimbursement were not captured. 

However, this intervention program enabled the pharmacist to learn 

directly from the patient whether the vaccinations were received. 

Lastly, for this study, individuals with either a PCV-13 or a PPSV23 

vaccination at any time preindex (up to 5 years) were excluded 

from the pneumococcal measures in accordance with the CAHPS 

survey, which asked only whether patients had previously received 

a pneumococcal vaccination. However, guidelines at the time of 

the study recommended the PCV-13 followed 12 months later by the 

PPSV23 vaccination (note that more recently updated guidelines in 

2019 recommend PPSV23, with shared decision-making used for 

PCV-13).23 As such, there may have been patients indicated for one 

of the pneumococcal vaccinations among those excluded according 

to the exclusion criteria.

CONCLUSIONS
This prospective pilot intervention study found that a pharmacist-led 

intervention was effective in increasing the number of older adults 

aged 65 to 89 years receiving the pneumococcal vaccination and 

individuals aged 19 to 89 years receiving the influenza vaccination. 

Patients in the intervention group were twice as likely as patients in 

the control group to receive a vaccination in both the pneumococcal 

older-adult cohort and the influenza cohort. Given the modest 

increase in absolute terms, however, continued efforts are needed 

to explore improvements in the vaccination rate. n
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eAppendix Table 1. Standardized differences for pneumococcal vaccination, older adults 

  IPTW 
Parameter Unweighted Weighted 

Age -0.0666 -0.0897 
Sex -0.0399 -0.0477 
Race 0.1104 0.0808 
Region -0.4739 -0.3789 
Low income subsidy -0.1234 -0.1017 
Prescription fills at one of study pharmacies during 

prior year 
0.2429 0.2073 

Deyo-Charlson comorbidity index -0.1903 -0.1180 
Presence of diabetes -0.1131 -0.0819 
Presence of heart failure -0.1929 -0.1664 
Presence of COPD -0.1086 -0.1013 
Presence of end-stage renal disease 0.0800 0.1521 
Number of hospitalizations during prior year -0.0901 -0.0446 

 

  



 

 

eAppendix Table 2. Standardized differences for influenza vaccination 

  IPTW 
Parameter Unweighted Weighted 

Age 0.1290 0.1343 
Sex 0.0155 0.0207 
Race 0.0344 0.0378 
Region -0.4165 -0.3499 
Low income subsidy -0.1301 -0.1059 
Prescription fills at one of study pharmacies during 

prior year 
0.3383 0.2807 

Deyo-Charlson comorbidity index -0.1756 -0.1257 
Presence of diabetes -0.1414 -0.1166 
Presence of heart failure -0.1523 -0.1269 
Presence of COPD -0.1231 -0.1151 
Presence of cancer 0.0733 0.0888 
Number of hospitalizations during prior year -0.1382 -0.1061 
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