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BRIEF REPORT

Vaccine coverage and factors associated with vaccine adherence in persons with HIV 
at an urban infectious disease clinic
Navina K. Birk, Lea Monday, Tarandeep Singh, Medha Cherabuddi, Marwa Hojeij, Brandon Ho, Anne Chen, Indira Brar, 
and George Alangaden

Infectious Diseases, Henry Ford Health System, Detroit, MI, USA

ABSTRACT
Information on vaccination rates and factors associated with adherence in persons with HIV (PWH) is 
limited. We report vaccine adherence in 653 adult PWH attending an urban Infectious Disease Clinic from 
January 2015 to December 2021. Vaccines evaluated included influenza, pneumococcal, tetanus, hepa
titis A virus (HAV) and hepatitis B virus (HBV), human papillomavirus (HPV), and zoster vaccines. Vaccine 
reminders were triggered at every visit, and all vaccines were accessible in the clinic. The mean age was 
50 y (±SD 13), male gender was 78.6%, and black race was 74.3%. The overall adherence to all recom
mended vaccines was 63.6%. Vaccine adherence was >90% for influenza, pneumococcal, and tetanus, 
>80% for HAV and HBV, and ≥60% for HPV and zoster vaccines. The main predictor of adherence to all 
vaccines was ≥2 annual clinic visits (odds ratio [OR] 3.45; 95% confidence interval [CI] 2.36–5.05; p < .001). 
Other predictors included an assigned primary care provider within the system (OR 2.89 [95% CI 1.71– 
5.00, p < .001]) and CD4 >200 cell/mm3 at entry into care (OR 1.91 [95% CI 1.24–2.94, p = .0003]). 
Retention in care combined with vaccine reminders and accessibility of vaccines in the clinic can achieve 
high vaccine uptake in PWH.

ARTICLE HISTORY 
Received 7 December 2022  
Revised 11 April 2023  
Accepted 17 April 2023 

KEYWORDS 
HIV; vaccines; integrated 
care; preventive care;  
COVID-19

Introduction

Persons with HIV (PWH) are at increased morbidity and 
mortality risk from vaccine-preventable diseases. Yet, vaccina
tion opportunities are often overlooked in PWH. This occurs 
for several reasons including patients’ access to care, vaccine 
hesitancy, providers’ lack of knowledge of appropriate vaccine 
regimens in PWH, and burden of other health issues often 
taking precedence in office visits over vaccinations.1–3 There is 
limited data on vaccination coverage and factors associated 
with vaccine adherence in PWH.

A large population of PWH receive care in the Henry Ford 
Hospital (HFH) Infectious Diseases Clinic (ID Clinic). HFH is 

in Detroit located in Wayne County, one of the counties in 
Michigan with the highest number of new HIV diagnoses. We 
evaluated the rates of uptake of all recommended vaccines per 
Centers for Disease Control (CDC) guidelines4 among PWH 
at HFH ID Clinic and the factors associated with higher rates 
of vaccination.

Materials and methods

This was a single-center, retrospective observational study 
conducted at the HFH ID Clinic. Inclusion criteria were as 
follows: PWH who receive care at the clinic, were >18 y of age, 
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and had at least two visits within the 7-y study period from 
January 1, 2015, to December 31, 2021. Patients who did not 
have at least two clinic visits within the study period were 
excluded. All consecutive patients who met the inclusion cri
teria were enrolled and followed until December 31, 2021. The 
electronic medical records (EMRs) were reviewed at the end of 
the study period for demographic data (age, sex, race, educa
tion, income, and city of residence). The EMR was implemen
ted in 2013 and contained quality care measures and care gaps 
including eligible vaccines and vaccination reminders. The 
vaccine reminder system was present for the duration of the 
study (2015–2021), and no EMR modifications were made 
during the study. US 2010 Census block-level data based on 
the geocoded information from the residential addresses were 
utilized as a proxy for the patients’ socioeconomic status (SES), 
which included the proportion of adults with at least a high 
school diploma (educational level), and median household 
income in that patient’s zip code.5 Data related to HIV infec
tion and treatment were collected and included age at diag
nosis, men who have sex with men (MSM) status, intravenous 
drug use (IDU), CD4 count and HIV viral load at entry into 
care, and number of ID clinic visits per year since the entry 
into care.

PWH received care at HFH ID Clinic, a specialty clinic 
compromised of nurses, pharmacists, social workers, and phy
sicians knowledgeable in the care of PWH. The EMR home
page for each patient indicates missing care gaps, including 
incomplete vaccinations, and automatically generates vaccine 
reminders for providers at each clinic visit as EMR alerts. 
During the influenza season, an automatic order for the 
administration of the influenza vaccine is placed in all patient 
charts. Orders for future doses of serial vaccines are placed at 
the time of administration of the first dose. All adult vaccines 
are accessible in the clinic allowing for the administration of 
recommended vaccines during the clinic visit. COVID-19 
(Pfizer-BioNTech) vaccine was available in the clinic in 
January 2020.

If patients meet certain criteria for our Ryan White Funding 
program,6 all vaccinations are covered regardless of insurance 
status. If the patient does not have a payer source (i.e. insur
ance) and does not meet Ryan White funding criteria, we have 
a philanthropic grant that will cover the cost of the vaccination 
as long as it is provided within our clinic. If patients have 
insurance and the vaccinations have a co-pay cost, the 
Michigan Drug Assistance Program7 is utilized for our HIV- 
positive patients to reimburse the vaccination cost.

Vaccination data were obtained from the EMR and from 
the Michigan Care Improvement Registry (MCIR) that include 
the receipt of vaccines administered in the state of Michigan. 
The vaccines evaluated based on the 2021 CDC guidelines 
were Influenza, Pneumococcal conjugate vaccine (PCV13), 
Pneumococcal Polysaccharide (PCV23), Hepatitis A virus 
(HAV), Hepatitis B virus (HBV), Human Papillomavirus 
(HPV), Tetanus-Diphtheria-acellular Pertussis (Tdap and 
Td), Zoster live (ZVL), and Zoster recombinant (ZVR).4 In 
addition, COVID-19 mRNA (Pfizer-BioNTech, Moderna) and 
COVID-19 viral vector (Janssen) were also evaluated.4 For 
HAV and HBV vaccines, patients were considered eligible if 
they were seronegative upon entry into HFH-ID clinic. 

Patients were considered eligible for the HPV vaccine through 
26 y of age and for zoster vaccines if 50 years of age or older.

The primary outcome was the rate of adherence to all 
recommended vaccines. Secondary outcomes were as follows: 
(a) rates of adherence to individual vaccines and (b) factors 
associated with adherence to vaccination. Patients were classi
fied as adherent if they were eligible and received at least one 
dose of the recommended vaccine and non-adherent if they 
were eligible and did not receive a single dose of recommended 
vaccine during the study period. For age-based vaccines, 
patients were considered eligible for HPV vaccine through 
26 y of age and for zoster vaccines if 50 y of age or older. If 
patients did not meet the age criteria for age-related vaccina
tion (Zoster and HPV), they were excluded from the 
calculation.

Continuous variables were reported as the median and 
interquartile range (IQR) and compared using the Wilcoxon 
rank-sum test for non-parametric data or reported as mean 
and standard deviation (SD) and compared using t-test if 
normally distributed. Categorical data were reported as the 
number and percentage and compared using the chi-square 
test or Fisher’s exact test for small samples. Associations 
between patient characteristics and vaccine adherence (adher
ence vs. non-adherence) were examined by multivariate 
unconditional logistic regression to estimate odds ratios 
(ORs) and 95% confidence intervals (CIs). An acceptable 
type I error rate for all analyses was α = 0.05. All analyses 
were performed using Stata (version 17; College Station, TX). 
The study was approved by the institutional IRB (IRB Project 
15330).

Results

A total of 653 PWH met the inclusion criteria and were 
enrolled in the study. The overall rate of adherence to all 
eligible recommended vaccines was 62.9%, and the exact 
adherence rates for each individual vaccine are shown in 
Figure 1. Rates of adherence to influenza, PCV-13/PPSV23, 
and Tdap/Td vaccinations were over 90% and over 80% for 
HAV and HBV vaccinations. Adherence to age-specific HPV 
and zoster vaccinations were 59.5% and 63.6%, respectively. 
COVID-19 vaccination rate was 42.1%.

The characteristics of the study population and patient 
groups adherent and non-adherent to all vaccines are shown 
in Table 1. Overall, the mean age was 50 y, 78.6% were male 
and 74.3% were black. Demographics including age, race, 
socioeconomic status (education and income), residence in 
the city of Detroit, and distance from the clinic were compar
able in both groups. Patients who had received all recom
mended vaccines were more likely to be male (p = .017), 
younger age at the time of HIV diagnosis (p = .032), men 
who have sex with men (MSM) status (p < .001), higher CD4 
count on entry into care (p < .001), receiving primary care in 
the HFH system (p < .001), and more ID clinic visits each year 
(p < .001).

The logistic regression of variables associated with 
adherence to all vaccines is shown in Table 2. The main 
factor independently associated with vaccine adherence 
were two or more clinic visits within a calendar year (OR 
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Figure 1. The vaccination rate among eligible patients. All patients (n = 653) were eligible for vaccination with Influenza, PCV13/PPSV23 (Pneumococcal conjugate and 
polysaccharide), and Tdap/Td (Tetanus, Diphtheria, with/without acellular pertussis vaccines). The number of eligible patients based on age or serostatus was as 
follows: HAV (hepatitis A virus) 264; HBV (hepatitis B virus) 304; HPV (human papillomavirus) 84; and ZVL/ZVR (zoster virus live/zoster virus recombinant): 341. Column 
“All” indicates adherence to all vaccinations for which the patient was eligible.

Table 1. Characteristics of patients adherent and non-adherent to all vaccines.

Variables
Total population 

n = 653
Adherent group 

n = 411
Non-adherent group 

n = 242 p-Value

Age, y, mean ± SD 50 (13) 49 (13) 50 (13) .243
Age ≥50 y (%) 347 (53) 199 (48) 148 (61) .002
Male sex, n (%) 513 (78.6) 335 (81.5) 178 (73.6) .017
Race/ethnicity, n (%)

Black 485 (74.3) 304 181 .815
White 106 (16.2) 70 36 .471
Other or unknown 62 (9.5) 37 25 .576

Education
Did not graduate high school, n (%) 109 (16.71) 69 (16.87) 40 (16.44) .630
High school or some college, n (%) 427 (65.32) 267 (65.06) 159 (65.78) .466
College, n (%) 117 (17.96) 75 (18.07) 43 (17.78) .802

Household income, thousand USD median (IQR) 34.3 (26.0–47.6) 34.3 (27.2–48.8) 33.6 (25.1–45.2) .216
Detroit city resident, n (%) 376 (57.6) 232 (56.4) 144 (59.5) .257
Distance from clinic, miles, median (IQR) 6.8 (3.8–10.6) 6.9 (4.0–10.6) 6.9 (3.7–10.6) .761
Primary Care in HFH system, n (%) 569 (87.1) 375 (91.2) 194 (80.1) <.001
MSM, n (%) 302 (46.2) 213 (51.8) 89 (36.8) <.001
Person who injects drugs, n (%) 14 (2.1) 8 (1.9) 6 (2.5) .781
Number of ID clinic visits per year ≥2%) 301 (46) 234 (57) 67 (28) <.001
CD4 cell/mm3 median (IQR)a 410 (240–638) 425 (271–652) 376 (161–601) .011
CD4 >200 cell/mm3, n (%)a 505 (77.3) 337 (82.0) 168 (69.4) <.001
HIV RNA <20 copies/ml, n (%)a 265 (40.6) 176 (42.8) 89 (36.8) .129

SD, standard deviation; USD, United States Dollars; IQR, interquartile range; HFH, Henry Ford Health; MSM, men who have sex with men; ID, infectious 
diseases. aDetermined at entry into care.

Table 2. Odds ratio of factors associated with adherence to all vaccines.

Variables Odds ratio 95% Confidence interval p Value

Age ≥50 y 0.51 0.35–0.75 .001
Male sex 1.56 0.95–2.58 .080
MSM status 1.17 0.75–1.83 .483
CD4 >200 cell/mm3 at entry into care 1.91 1.24–2.94 .003
Primary care in the HFH system 2.89 1.71–5.00 <.001
Two or more ID clinic visits in a calendar year 3.45 2.36–5.05 <.001

MSM: men who have sex with men; HFH: Henry Ford Health; ID infectious diseases.
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5.85 [95% CI 0.36–0.72], p < .001). An initial CD4 count 
above 200 cell/mm3 (OR 2.72 [95% CI 0.18–1.11], p = .01) 
and receiving primary care within the HFH system (OR 
2.89 [95% CI 0.27–1.39], p = .004) were also associated with 
adherence.

Discussion

Our study demonstrated that more than 60% of 653 PWH 
receiving care in the ID Clinic were adherent to all recom
mended vaccines. Predictors of adherence were frequent clinic 
attendance, CD4 count over 200 cell/mm3, younger age, and 
receipt of primary care within the system.

In our study, rates of adherence were over 80% for influenza, 
pneumococcal, tetanus, and hepatitis A and B vaccines. Vaccine 
uptake was lower for HPV and zoster vaccines. No study has 
reported vaccination rates in PWH for all age- and condition- 
related vaccines including COVID-19 vaccines. A retrospective 
single-center study of 502 PWH followed in an infectious dis
eases clinic reported that 41% had received all eligible vaccines, 
and poor uptake correlated with non-adherence with clinic 
appointments, MSM status, and CD4 counts <200 cells/mm3.1 

These findings are in line with our strongest predictor of adher
ence being two or more annual clinic visits, suggesting engage
ment in care improves opportunities for vaccine completion. 
We also demonstrated that a CD4  >200 cells/mm3 at entry into 
the study may indirectly reflect engagement in care as 
a predictor of adherence. This finding is consistent with the 
prior study demonstrating lower vaccine adherence in patients 
with CD4 <200 cells/mm3.1 Although CD4 counts at entry into 
care was associated with higher CD4 counts, we did not examine 
the effects of time-updated CD4 counts and viral loads and 
adherence over the course of the study. Our study also showed 
that having a PCP within HFH health system was associated 
with improved vaccine uptake and may be due to familiarity of 
providers within the health system with the care of PWH as well 
as a common EMR. Notably, age below 50 y was associated with 
increased uptake and a finding that has not been previously 
reported. Uptake of herpes zoster and HPV vaccines were low in 
our study. Studies have demonstrated low provider knowledge 
related to herpes zoster and HPV vaccines, and uptake of these 
vaccines in PWH may benefit from programs that strengthen 
provider knowledge and patient education regarding current 
recommendations for these vaccines.2,8,9

Other studies have examined the uptake of specific vaccines 
such as influenza, pneumococcal, HAV and HBV, zoster, and 
HPV vaccines. Uptake of these vaccines ranged from 2% to 
80% and varied by type of vaccine, specific population char
acteristics and clinical care setting.10–14 Factors related to poor 
vaccine adherence included low education level, financial 
stressors, lack of patient knowledge related to the need for 
vaccination and the benefits and risks of vaccination,10–13 

and lack of routine screening of patient vaccination records.11

The uptake of COVID-19 vaccine in our study was low 
(42%). COVID-19 vaccines were incorporated into routine 
care and was made available in the ID clinic in late 
January 2020. This together with the transition to telemedicine 
during the pandemic may have contributed to the low vacci
nation rate. In a recent study, almost all of 101 black American 

PWH endorsed at least COVID-19 belief mistrust and greater 
mistrust correlated with vaccine hesitancy.14 COVID-19 vac
cine adherence in PWH was lowest among non-Hispanic 
blacks, those not virally suppressed, and those who did not 
receive HIV care in 2020.15 Retention and re-linkage to HIV 
care and incorporating COVID-19 vaccination into existing 
HIV care programs may improve uptake.16

Although minority populations have lower general vaccine 
uptake,15,17 our study demonstrates a high rate of vaccine 
adherence in a predominately black minority population. 
The high uptake of vaccine among PWH in our study may 
be the result of several factors, especially the role of retention 
in care to establish a trusting relationship between PWH and 
provider. Furthermore, our specialty clinic had incorporated 
several strategies recommended by the CDC to optimize vac
cine uptake in adults.16 These included clinic providers knowl
edgeable in the care of PWH and vaccine recommendations, 
assessment of vaccine completion, vaccine reminders automa
tically generated by EMR, standing orders for influenza and 
serial vaccines, and accessibility of all vaccines in the clinic.

Our study is limited by the inherent biases of a retrospective 
study. The single-center design may not permit the general
izability of the findings. We relied on the MCIR for verification 
of vaccination status; however, this system only provides data 
on vaccinations administered in Michigan, and out-of-state 
vaccination history may be missing. Other limitations in our 
study include the characterization of adherence as the uptake 
of at least one vaccine in a vaccine series. We excluded the 
meningococcal vaccine from the study as the provision of 
meningococcal vaccination to PWH was not present in 2015 
at the onset of the study. Our study has several strengths, 
including the large sample size and is the first study to evaluate 
rates of all vaccinations including COVID-19.

We conclude that even in a highly vulnerable population of 
PWH, retention in care and adherence to routine clinic visits 
can result in high vaccination rates.
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