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A B S T R A C T   

Vaccine prevention strategies play a crucial role in the management of people living with HIV (PLWH). The aim 
of this study was to assess vaccination coverage and identify barriers to vaccine uptake in PLWH in the Paris 
region. 

A cross-sectional survey was conducted in PLWH in 16 hospitals in the Paris region. The vaccination status, 
characteristics, opinions, and behaviors of participants were collected using a face-to-face questionnaire and 
from medical records. 

A total of 338 PLWH were included (response rate 99.7 %). The median age of participants was 51 years (IQR: 
41–58). Vaccination coverage was 77.3 % for hepatitis B (95 % CI: 72.3–81.8 %), 62.7 % for hepatitis A 
(57.3–67.9 %), 61.2 % for pneumococcal vaccines (55.8–66.5 %), 56.5 % for diphtheria/tetanus/poliomyelitis 
(DTP) (51.0–61.9 %), 44.7 % for seasonal influenza (39.3–50.1 %), 31.4 % for measles/mumps/rubella 
(26.4–36.6 %) and 38.5 % for meningococcal vaccine (13.9–68.4 %). The main reason for vaccine reluctance was 
related to the lack of vaccination proposals/reminders. The overall willingness to get vaccinated was 71.0 % 
(65.9–75.8 %). In the multivariable analysis, several factors were associated with a higher vaccine uptake; for 
DTP vaccine: higher education level, having vaccination records, being registered with a general practitioner; for 
seasonal influenza vaccine: age > 60 years, higher education level, being employed. 

The overall vaccination coverage was suboptimal. Development of strategies reducing missed opportunity to 
offer vaccines is needed.  

Abbreviations: aPRR, adjusted PRR; CI, confidence interval; DTP, diphtheria/tetanus/poliomyelitis; GP, general practitioner; HCSP, French High Council for Public 
Health; HIV, human immunodeficiency virus; HPV, human papillomavirus; IQR, interquartile range; MMR, measles/mumps/rubella; MSM, men who have sex with 
men; PCV13, pneumococcal conjugate vaccine; PLWH, people living with HIV; PPV23, 23-valent polysaccharide pneumococcal vaccine; PRR, prevalence rate ratio; 
WHO, World Health Organization. 

* Corresponding authors at: Service de Plateforme de Diagnostic et Thérapeutique pluridisciplinaires, CHU Guadeloupe, Inserm U1016, CNRS UMR 8104, Uni-
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1. Introduction 

Human immunodeficiency virus (HIV) infection may aggravate 
certain common vaccine-preventable infectious diseases, depending on 
severity of the immunodeficiency. To ensure healthy lives of people 
living with HIV (PLWH), the French High Council for Public Health 
(HCSP) has published vaccine guidelines for immunocompromised pa-
tients, including PLWH, in 2012 and updated in 2014 [1,2]. These 
guidelines, despite minor differences, are globally in line with world-
wide vaccination guidelines [3–9]. 

Nearly 10 years after the publication of the guidelines, are there 
vaccination gaps still present? 

Due to the multiplicity of stakeholders involved in the vaccination 
process and the plethora of vaccination registers, it is challenging to 
conduct vaccine studies, as no reliable sources of information are 
available. According to studies conducted in the United States [10] and 
some European countries [11–17], vaccination coverage is low among 
PLWH. Studies conducted in France between 2015 and 2017 have shown 
similar results [18–23]. In the Paris region, with more than 50 hospitals 
and a third of French PLWH followed (Institut de Veille Sanitaire 2014), 
no data on vaccination practices is available. Nevertheless, it can be 
assumed that vaccination coverage does not meet the targets and could 
be improved. 

This raises the question of what are the barriers to achieve satisfac-
tory vaccination coverage. Patients may not be vaccinated due to 
misinformation or misperception of vaccines by themselves, or even by 
their physicians. Identifying the determinants associated with incom-
plete vaccination schedule in PLWH could help improve vaccination 
adherence, and thus the vaccination coverage. 

Therefore, the aim of this study was to assess the vaccination status 
in PLWH in the Paris region, as well as to identify common factors 
associated with non-vaccination and the influence of vaccination pro-
motion on patients and caregivers. The results of this study could help 
physicians optimize the follow-up of PLWH. 

As the design of this study was made before the COVID-19 pandemic 
onset, COVAVIH did not cover COVID-19 vaccines. It should be noted, 
that while early studies reported conflicting results, recent evidence 
suggests, that HIV infection itself, comparing to general population, does 
not increase the adverse outcomes of SARS CoV2 infections [24]. 
Moreover, vaccines against SARS CoV2 show favorable immunogenicity 
and efficacity in PLWH, especially after booster dose [25], which can be 
administered simultaneously with other vaccines [26]. Information 
about opinions on vaccines against SARS CoV2 and vaccination 
coverage could be provided subsequently, in the second phase study 
results. 

2. Methods 

2.1. Study setting 

The COVAVIH study was a cross-sectional survey conducted on a 
random sample of PLWH in 16 hospitals in the Paris region between 
February 2020 and April 2021. Inclusion criteria were: patients followed 
for HIV infection for at least 6 months, aged over 18 years and with a 
CD4 cell count > 200/mm3. Patients treated with chemotherapy or 
immunosuppressive drugs during the study period were excluded. 

Among eligible 339 PLWH, obtained through systematic sampling in 
participating hospitals on selected days, with 1 in 5 patients for each 
consulting physician, 338 were included. This stands for 99.7 % 
response rate. Written informed consent was obtained from all 
participants. 

Participants’ baseline characteristics were collected using a self- 
administered questionnaire and a face-to–face questionnaire, and 
included age, gender, country of birth, marital status, number of 
dependent children, education level, occupation, smoking status, having 
a vaccination record and having a social compulsory health insurance. 

Vaccination coverage for the following vaccines recommended by the 
HCSP was collected: measles/mumps/rubella vaccine (MMR), diph-
theria/tetanus/poliomyelitis vaccine (DTP), seasonal influenza vaccine, 
pneumococcal vaccines, hepatitis B vaccine, hepatitis A vaccine and 
meningococcal group C vaccine. HIV infection characteristics were 
extracted from medical records: HIV transmission mode, date of diag-
nosis of HIV infection, HIV disease stage, last CD4 count, CD4 nadir and 
last HIV plasma viral load. Willingness to get vaccinated and the main 
reasons for not being vaccinated were also collected (see Fig. 1). 

The Comité de Protection des Personnes (CPP) Ile de France III 
(French ethics committee) issued a favorable approval for the study 
conduct on November 19, 2019 (CPP reference: 3747-NI, ID-RCB: 2019- 
A02692-55). 

It should be noted that in March 2020, to limit the spread of COVID- 
19 pandemic, non-urgent visits of PLWH had to be postponed. The study 
was therefore temporarily interrupted in the eighteen hospitals that had 
not yet started inclusions, out of twenty that agreed to participate. The 
study was resumed in October 2020. However, four hospitals withdrew 
from the study due to limited human resources. Nevertheless, the 
representativeness of the population was maintained [27]. As a conse-
quence, for influenza vaccine, we considered as vaccinated those, who 
received the vaccine during ongoing season, at the time of the study in 
each center, for two hospitals in 2019/2020, and for the others in 2020/ 
2021. 

2.2. 

The latest HCSP guidelines (2014) [2] for PLWH recommend the 
following vaccines: MMR vaccine, DTP vaccine, seasonal influenza 
vaccine, pneumococcal vaccines, hepatitis B vaccine, hepatitis A vaccine 
and meningococcal group C vaccine. Patients were considered appro-
priately vaccinated if they had received two doses of MMR vaccine, one 
dose of DTP vaccine within the last 10 years, an annual influenza vac-
cine, one dose of pneumococcal conjugate vaccine (PCV13) followed by 
at least one dose of the 23-valent polysaccharide pneumococcal vaccine 
(PPV23), the last dose having been received no more than five years 
earlier, four double doses of hepatitis B vaccine, two doses of hepatitis A 
vaccine and one dose of the meningococcal group C conjugate vaccine if 
they were aged under 24. Yellow fever vaccination coverage was not 
investigated, since yellow fever vaccine is only recommended in French 
Guiana. Human papillomavirus (HPV) vaccination coverage was not 
assessed. Vaccination coverage for MMR, DTP, seasonal influenza, 
pneumococcus, hepatitis B and hepatitis A was assessed in the whole 
population. Participants for whom hepatitis A vaccine was not indicated 
were classified as with complete hepatitis A vaccination schedule, as in 
the Bordeaux study [20]. For meningococcal vaccines, vaccination sta-
tus was estimated only in participants for whom vaccination was indi-
cated, as in the Grenoble study [21]. Moreover, hepatitis B surface 
antibody titers were collected from medical records to define partici-
pants’ hepatitis B status. All participants received information on 
vaccination and a leaflet on vaccination in PLWH. For those whose 
vaccination was incomplete a vaccination was advised. In the absence of 
a vaccination record, the vaccination status was considered negative. 

2.3. Statistical analysis 

The main outcome of the COVAVIH study was the vaccination 
coverage for each vaccine recommended by the HCSP for PLWH, 
assessed by a physician during a routine outpatient consultation, 
through analysis of available medical records. No weighting was applied 
to the survey data. 

Vaccination coverage was treated as a dichotomous variable, with 
individuals classified as either vaccinated or unvaccinated for each 
vaccine examined. Vaccination coverage was described by the percent-
age of people vaccinated and their 95 % confidence intervals (CIs), 
calculated using the Clopper-Pearson exact method. The baseline 
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characteristics and the vaccination coverage were analyzed by esti-
mating the prevalence rate ratios (PRR) and adjusted PRR (aPRR), the 
most appropriated measures of association in a cross-sectional study. 
Univariate and multivariable general linear models (Poisson regression) 
were then used. For the multivariable analyzes according to the vaccine 
and for all vaccines combined, covariates with a P-value < 0.05 and 
clinically relevant were retained. In the univariate analyzes, a P-value <
0.05 was considered significant. The reasons for not being vaccinated 
were presented with their percentage and 95 % confidence intervals. 
Statistical analyzes were performed using SAS software (version 9.4). 

3. Results 

3.1. Characteristics of surveyed participants 

A total of 338 eligible participants were included in the study. Their 
baseline characteristics are summarized in Table 1. The mean age was 
49.9 years (median: 51.0 years; IQR: 41.0–58.0 years). Sixty-five percent 
of participants were male. Only one in two participants was born in 
France. One participant in 3 was born in sub-Saharan Africa. HIV 
infection was diagnosed before 2013 in 250 participants (74.0 %). A 
heterosexual transmission was reported in 170 participants (50.3 %), 
while 113 participants (33.4 %) were men having sex with men (MSM). 
The last CD4 cell count was ≥ 500/mm3 in 240 participants (71.0 %). 
The plasma HIV viral load was < 50 copies/mL in 316 participants (93.5 
%). 

3.2. Vaccination coverage 

The vaccination coverage for each vaccine is shown in Fig. 2. The 
highest vaccination coverage rates were observed for hepatitis B (245/ 
317; 77.3 %; 95 % CI: 72.3–81.8 %), hepatitis A (212/338; 62.7 %; 95 % 
CI: 57.3–67.9 %) and pneumococcal vaccines (207/338; 61.2 %; 95 % 
CI: 55.8–66.5 %). A low vaccine coverage was observed for DTP (191/ 
338; 56.5 %; 95 % CI: 51.0–61.9 %), seasonal influenza (151/338; 44.7 
%; 95 % CI: 39.3–50.1 %) and MMR (145/338; 31.4 %; 95 % CI: 
26.4–36.6 %) vaccines. Meningococcal vaccination coverage, assessed 
in participants under 24 years, was 5/13 (38.5 %; 95 % CI: 13.9–68.4 
%). 

The univariate analyses of vaccination coverage for each vaccine are 
presented in Table 1. The DTP vaccination coverage was higher: in men 
and transgender participants (61.0 %) vs. female (48.3 %), in partici-
pants who had been to school (65.0 %) vs. those who had never been to 
school (9.1 %), in MSM (63.7 %) vs. heterosexual (50.0 %), in partici-
pants who were in a relationship (66.7 %) vs. in singles (38.5 %), having 
compulsory health insurance (66.2 %) vs. in those not having one (37.9 

%), who were registered with a general practitioner (GP) (70.6 %.) vs. 
those who were not (39.1 %). Those who were born in sub-Saharan 
Africa were less likely to be up to date with their DTP vaccination 
(40.3 %) than those born in France (60.1 %). Regarding the MMR vac-
cine, a detectable plasma HIV viral load was associated with a higher 
vaccine coverage (last HIV viral load <=50 copies/mL 76.9 % vs. > 50 
copies/mL 84.2 %). Hepatitis B vaccine coverage was lower in partici-
pants who were not in a relationship (70.8 %) vs. singles (80.9 %). MSM 
were more likely to be vaccinated against hepatitis A (74.4 %) than 
heterosexual participants (57.1 %). As for the seasonal influenza vac-
cine, vaccination coverage was higher in participants aged over 60 
(68.4 %) vs. under 60 (37.4 %), in men and transgender participants 
(50.9 %) vs. female (33.3 %). Again, participants born in sub-Saharan 
Africa (29.8 %) were less likely to be vaccinated against seasonal 
influenza than those born in France (52.9 %). A lower pneumococcal 
vaccine uptake was found in participants with no vaccination record 
(55.8 %) vs. in those having one (66.5 %) and in those with detectable 
plasma HIV viral load (last HIV viral load <=50 copies/mL 62.7 % vs. >
50 copies/mL 40.9 %). 

3.3. Willingness to get vaccinated and main reasons for not being 
vaccinated 

Table 2 shows the reasons for which participants did not vaccinate. 
All participants considered the vaccines to be effective and were aware 
of their full reimbursement. Among the reasons for not being up to date 
with the following vaccines, the fear of injections was mentioned: 
pneumococcal (42.0 %; 95 % CI: 33.4–50.9 %), seasonal influenza (32.6 
%; 95 % CI: 26.0–39.8 %), hepatitis A (27.8 %; 95 % CI: 20.2–36.5 %), 
hepatitis B (25.0 %; 95 % CI: 15.5–36.6 %), MMR (22.0 %; 95 % CI: 
16.8–27.9 %), and DTP (19.1 %; 95 % CI: 13.0–26.3 %) vaccines. Some 
patients were convinced that vaccines were contraindicated for them, 
while others doubted their usefulness. Almost no participant believed in 
the harmfulness of vaccines. All participants who considered themselves 
unvaccinated, reported that they had never been offered a vaccine up-
take. All these participants were subsequently encouraged to get 
vaccinated. 

Among participants with incomplete vaccine schedule, 240/338 
(71.0 %; 95 % CI: 65.9–75.8 %) were overall willing to get vaccinated. 
Nevertheless, among participants with incomplete vaccination 
coverage, the reported willingness to vaccinate for each vaccine sepa-
rately was lower: 12.5 % for meningococcal vaccine, 22.2 % for hepatitis 
B vaccine, 23.7 % for MMR vaccine, 26.7 % for seasonal influenza 
vaccine, 27.9 % for DTP vaccine, 30.2 % for hepatitis A vaccine, and 
44.3 % for pneumococcal vaccines. 

Fig. 1. Survey questions. The figure presents self-administered survey questions concerning reasons, in their opinions, for not being vaccinated, and their willingness 
to get vaccines. 
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Table 1 
Factors associated with non-vaccination. Proportions and determinants of vaccination coverage among participants. Statistically significant results are shown in light grey.  

Background 
characteristicsb 

Sample 
size 

DTP MMR Hepatitis B Hepatitis A Seasonal Influenza Pneumococcal vaccines 

n (%) n (%) IC%95 n (%) IC%95 n (%) IC%95 n (%) IC%95 n (%) IC%95 n (%) IC%95  
191 
(56.5 
%)  

145 
(42.9 
%)  

245 
(77.3 
%)  

212 
(62.7 
%)  

151 
(44.7 
%)  

207 
(61.2 
%)  

Age group 
<60 years 
≥60 years 

76 
(22.5) 

%)49  
(64.5 
%) 

% 
50.4 
% 

% 
72.7 
% 

%)17  
(22.4 
%) 

13.1 32.2 %)53  
(73.6 
%) 

55.6 77.3 41 
(54.0 
%) 

40.4 63.3 a99  
(37.8 
%)52  
(68.4 
%) 

54.3 76.1 %)49  
(64.5 
%) 

50.4 72.7 

Gender 
Female 
Men and 
transgender 

5)218 
(64.5) 

a58  
(48.3 
%) 
133  
(61.0 
%) 

% 
54.2 
% 

% 
67.5 
% 

8 %) 
69  
(31.6 
%) 

25.5 38.3 4 %) 
159  
(78.3 
%) 

66.5 78.7 3 %) 
142  
(67.0 
%) 

58.4 71.4 a40  
(33.3 
%) 
111  
(50.9 
%) 

44.1 57.7 2 %) 
136  
(62.4 
%) 

55.6 68.8 

Geographical 
origin 
Metropolitan 
France 
Sub-Saharan 
Africa 
North Africa 
and Middle 
East 
Other 

114 
(33.7) 
27 (8.0) 
44  
(13.0) 

a92  
(60.1 
%)46  
(40.3 
%)19  
(70.4 
%)34  
(77.3 
%) 

% 
31.3 
% 
49.8 
% 
62.2 
% 

% 
49.9 
% 
86.2 
% 
88.5 
% 

%)31  
(27.2 
%)8  
(29.6 
%)15  
(34.1 
%) 

19.3 
13.820.5 

36.3 
50.249.9 

%)79  
(77.5 
%)20  
(80.0 
%)32  
(74.4 
%) 

60.0 
53.757.2 

77.6 
88.985.0 

%)68  
(59.7 
%)17  
(63 
%)31  
(70.5 
%) 

50.1 
42.454.8 

68.7 
80.683.2 

*81  
(52.9 
%)34  
(29.8 
%)16  
(59.3 
%)20  
(45.5 
%) 

21.6 
38.830.4 

39.1 
77.661.2 

%)67  
(58.8 
%)16  
(59.3 
%)29  
(65.9 
%) 

49.2 
38.850.1 

67.9 
77.679.5 

Education 
Never went to 
school 
Primary 
school 
Secondary 
school 
Higher 
education 

20 (5.9) 
126 
(37.3) 
137  
(40.5) 

a5  
(9.1 
%)14  
(70.0 
%)83  
(65.9 
%)89 
(65.0) 

% 
45.7 
% 
56.9 
% 
56.4 
% 

% 
88.1 
% 
74.1 
% 
72.9 
% 

%)5  
(25.0 
%)40  
(31.8 
%)42  
(30.7 
%) 

8.7 
23.723.1 

49.1 
40.639.1 

%)15  
(83.3 
%)91  
(75.8 
%) 
105  
(80.2 
%) 

50.9 
63.568.7 

91.3 
79.883.4 

%)10  
(50.0 
%)75  
(59.5 
%)96  
(70.1 
%) 

27.2 
50.461.7 

72.8 
68.277.6 

a3  
(5.5 
%)12  
(60.0 
%)61  
(48.4 
%)75  
(54.7 
%) 

36.1 
39.446 

80.9 
57.563.3 

%)13  
(65.0 
%)79  
(62.7 
%)81 
(59.1) 

40.8 
53.650.4 

84.6 
71.167.4 

Work 
Employed 
Unemployed 
Other 

52 
(15.4) 
100  
(29.6) 

a126  
(67.7 
%)34  
(65.4 
%)31  
(31.0 
%) 

% 
50.9 
% 
22.1 
% 

% 
78.0 
% 
41.0 
% 

%)18  
(34.6 
%)29  
(29.0 
%) 

22.0 
20.4 

49.1 
38.9 

%)39  
(76.5 
%)69  
(76.7 
%) 

61.1 
59.0 

86.0 
77.9 

a123  
(66.1 
%)26  
(50.0 
%)63  
(63 
%) 

35.8 
52.8 

64.2 
72.4 

a93  
(50 
%)37  
(71.2 
%)21  
(21.0 
%) 

56.9 
13.5 

82.9 
30.3 

%)36  
(69.2 
%)58  
(58.0 
%) 

54.9 
47.7 

81.3 
67.8 

Type of income 
Salary 
Social 
community 
benefits 
Other 

%)32  
(9.5 %) 
68  
(20.1 
%) 

%)21  
(65.6 
%)12  
(17.6 
%) 

% 
46.8 
% 
9.5 
% 

% 
81.4 
% 
28.8 
% 

%)10  
(31.3 
%)21  
(30.9 
%) 

16.120.2 50.043.3 %)24  
(82.8 
%)41  
(68.3 
%) 

56.647.7 88.572.0 %)21  
(65.6 
%)40  
(58.8 
%) 

46.846.2 81.470.6 %)20  
(62.5 
%)6  
(8.8 
%) 

43.73.3 78.918.2 %)20  
(62.5 
%)38  
(55.9 
%) 

43.743.3 78.967.9 

In a 
relationship 
Yes 
No 

%)122  
(36.1 
%) 

a144  
(66.7 
%)47  
(38.5 
%) 

% 
29.9 
% 

% 
47.8 
% 

%)34  
(27.9 
%) 

20.1 36.7 a165  
(80.9 
%)80  
(70.8 
%) 

56.4 73.9 %)69  
(56.6 
%) 

47.3 65.5 *108  
(50.0 
%)43  
(35.3 
%) 

26.8 44.4 %)76  
(62.3 
%) 

53.1 70.9 

(continued on next page) 
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Table 1 (continued ) 

Background 
characteristicsb 

Sample 
size 

DTP MMR Hepatitis B Hepatitis A Seasonal Influenza Pneumococcal vaccines 

n (%) n (%) IC%95 n (%) IC%95 n (%) IC%95 n (%) IC%95 n (%) IC%95 n (%) IC%95  
191 
(56.5 
%)  

145 
(42.9 
%)  

245 
(77.3 
%)  

212 
(62.7 
%)  

151 
(44.7 
%)  

207 
(61.2 
%)  

Private health 
insurance 
policy 
Yes 
No 

%)116  
(34.3 
%) 

a147  
(66.2 
%)44  
(37.9 
%) 

% 
29.1 
% 

% 
47.4 
% 

%)34  
(39.3 
%) 

21.2 38.5 %)78  
(76.5 
%) 

57.9 75.7 %)72  
(62.1 
%) 

52.6 70.9 %)32  
(27.6 
%) 

19.7 36.7 %)71  
(61.2 
%) 

51.7 70.1 

Vaccination 
records 
Yes 
No 

%)149  
(47 %) 

a132  
(76.3 
%)59  
(35.8 
%) 

% 
31.7 
% 

% 
47.9 
% 

%)49  
(29.7 
%) 

25.4 41.0 %) 
111  
(74.5 
%) 

66.7 81.3 %)98  
(59.4 
%) 

57.6 73.3 a95  
(54.9 
%)56  
(33.9 
%) 

29.8 45.9 a115  
(66.5 
%)92  
(55.8 
%) 

53.4 69.6 

HIV 
transmission 
group 
Heterosexual 
MSM 
Other 

(50.3 
%)113  
(33.4 
%)55  
(16.3 
%) 

a85  
(50 
%)72  
(63.7 
%)34  
(61.8 
%) 

2 % 
54.1 
% 
47.7 
% 

8 % 
72.6 
% 
74.6 
% 

(31.2 
%)36  
(31.9 
%)17  
(30.9 
%) 

.3 
23.419.1 

.7 
41.344.8 

(73.6 
%)89  
(82.4 
%)39  
(78.0 
%) 

.3 
70.157.1 

.7 
85.982.4 

(57.1 
%)84  
(74.4 
%)31  
(56.4 
%) 

.3 
65.343.3 

.6 
82.169.7 

a57  
(33.5 
%)64  
(56.6 
%)30  
(54.6 
%) 

.5 
47.040.6 

.2 
65.968.0 

(60.6 
%)72  
(63.7 
%)32  
(58.2 
%) 

8 
54.144.1 

.0 
72.671.3 

HIV CDC stage 
C 
Other than C 

%)249  
(73.7 
%) 

%) 
146  
(58.6 
%) 

% 
52.2 
% 

% 
64.8 
% 

%)83  
(33.3 
%) 

27.5 39.6 %) 
180  
(77.6 
%) 

66.3 77.8 %) 
156  
(62.7 
%) 

56.3 68.7 %) 
107  
(43.0 
%) 

36.7 49.4 %) 
151  
(60.6 
%) 

54.3 66.8 

Last CD4 cells 
count/mm3 

<500 
≥500 

%)240  
(71.0 
%) 

%) 
137  
(57.1 
%) 

% 
50.6 
% 

% 
63.4 
% 

%)70  
(29.2 
%) 

23.5 35.4 %) 
175  
(77.8 
%) 

66.8 78.4 %) 
147  
(61.2 
%) 

54.8 67.4 %) 
100  
(41.7 
%) 

35.4 48.2 %) 
144  
(60.0 
%) 

53.5 66.2 

Last HIV viral 
load copies/ 
mL 
<=50 
>50 

%)22  
(6.5 %) 

%)8  
(36.4 
%) 

% 
17.2 
% 

% 
59.3 
% 

a94  
(29.8 
%)12  
(54.5 
%) 

32.2 75.6 %)16  
(84.2 
%) 

49.8 89.3 %)13  
(59.1 
%) 

36.4 79.3 %)8  
(36.4 
%) 

17.2 59.3 %)9  
(40.9 
%) 

20.7 63.6 

Registered 
with a GP 
Yes 
No 

%)151  
(44.7 
%) 

a132  
(70.6 
%)59  
(39.1 
%) 

% 
31.2 
% 

% 
47.3 
% 

%)49  
(32.5 
%) 

25.1 40.5 %) 
103  
(75.7 
%) 

60.1 60.1 %)99  
(65.6 
%) 

57.4 73.1 a102  
(54.6 
%)49  
(32.5 
%) 

25.1 40.5 %)93  
(61.6 
%) 

53.3 69.4 

Number of 
medical 
visits with 
GPc 

<5 
5 or more 

%)193  
(57.1 
%) 

%) 
103  
(53.4 
%) 

% 
46.1 
% 

% 
60.6 
% 

%)62  
(32.1 
%) 

25.6 39.2 %) 
113  
(75.1 
%) 

51.3 65.6 %) 
117  
(60.6 
%) 

53.3 67.6 %)85  
(44.0 
%) 

36.9 51.3 %) 
115  
(59.6 
%) 

52.3 66.6 

Abbreviations: CDC = centers for disease control and prevention; CI = Confidence Interval; DTP = diphtheria/tetanus/poliomyelitis; GP = general practitioner; HIV = human immunodeficiency virus; MMR = measles/ 
mumps/rubella; MSM = men who have sex with men; PRR = prevalence rate ratio. 

a Associated with vaccination coverage (p < 0.05). 
b Vaccination schedule was considered complete in following situations: one dose of DTP vaccine within the last 10 years; two doses of MMR vaccine; four double doses of hepatitis B vaccine; two doses of hepatitis A 

vaccine; an annual influenza vaccine (2019/2020 for 2 hospitals, 2020/2021 for 14 hospitals), one dose of pneumococcal conjugate vaccine (PCV13) followed by at least one dose of the 23-valent polysaccharide 
pneumococcal vaccine (PPV23), the last dose having been received no more than five years earlier. 

c With General practitioner during last 24 months. 
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3.4. Factors associated with having complete vaccination schedule 

The factors associated with having complete vaccination schedule, 
adjusted for each vaccine, are described in Table 3. The multivariable 
analysis revealed factors significantly associated with vaccination. For 
the DTP vaccine, associated factors included country of birth (p =
0.0328), education level (p = 0.0014), having a vaccination record (p <
0.0001) and being registered with a GP (p = 0.0078). For the seasonal 
influenza vaccine, the associated factors included an age > 60 years (p 
= 0.0327), high education level (p = 0.0126), high incomes (p =
0.0049). For the hepatitis A vaccine, the associated factor was HIV 
transmission in MSM (p = 0.0247). 

4. Discussion 

The COVAVIH study was the first multicenter study conducted in 
France to assess the vaccination coverage in PLWH, in the region with 
the highest national HIV prevalence. We analyzed the real-life vacci-
nation coverage and obtained information on perceptions of vaccination 
in PLWH. 

4.1. COVAVIH vaccination coverage compared to other populations 

Vaccination coverage of PLWH reported in French single-center 
studies is fairly low [18–23], and relatively similar only for DTP, 
pneumococcal and seasonal influenza vaccines (see Fig. 2). The uptake 
of other vaccines has been described as heterogeneous. For some vac-
cines, particularly those targeting only a part of the PLWH population, 
this could be explained by the various definitions of the vaccination 
status. In this case, the comparison would be cumbersome, or even 
impossible. Furthermore, for some vaccines, obtaining reliable infor-
mation on vaccination status is laborious, which could hamper research. 

It should be noted that, compared to the general French population, 
COVAVIH study participants had a higher vaccination rate for DTP [28] 
and pneumococcal vaccines [29], and a lower rate for seasonal influenza 
vaccine [30,31]. The meningococcal vaccine status was similar in our 
study and in the general French population [32]. How can these sig-
nificant differences be explained? Another question is why vaccine 

uptake is so low in France. Could this be due to local reluctance/oppo-
sition to vaccination, or to failures in the overall healthcare system? 

Information on vaccination coverage in PLWH in other countries 
seems rather scarce and few data are available on patients from all over 
the world. Some results must therefore be interpreted with caution. 
Certainly, the absence of vaccination records could lead to an underes-
timation of vaccine uptake, but specific antibody testing would not be a 
key strategy. The decline in humoral immunity over the years could lead 
to an underestimation of vaccine uptake, which could explain why only 
around half of the Austrian population has been immunized against 
MMR (seropositivity, 2012–2013) [15]. Based on available data on 
vaccination coverage, DTP vaccine uptake appears to be fairly similar to 
that observed in the COVAVIH study, with rates of 50–60 % (tetanus 
seropositivity in Austria, 2012–2013 [14], DTP vaccination status in 
Brazil, 2009–2013 [33]. Considering that the World Health Organiza-
tion (WHO) encourages the inclusion of the DTP vaccine in routine 
immunization programs for the whole population, these vaccination 
rates are alarmingly low. 

Similarly, influenza vaccine, preventing from infection associated 
with significant morbidity and mortality every year, would be one of the 
most contested vaccines in terms of vaccine hesitancy. The persistence of 
a low rate of influenza vaccination, notably in the United States 
(1999–2008), where only 35 % of PLWH are vaccinated [10], has been 
reported (compared to 45 % in the COVAVIH study). 

Furthermore, pneumococcal and meningococcal infections are the 
main causes of life-threatening bacterial diseases, while the immuniza-
tion rate against these infections is very low. In Brazil [33], 23 % of 
PLWH had complete vaccination schedule for pneumococcal vaccines, 
and only 6 % for meningococcal vaccines (compared to 61 % and 39 % in 
the COVAVIH study, respectively). 

Viral hepatitis may significantly reduce the quality of life. This is 
why the WHO aims to reduce new hepatitis virus infections by 90 % by 
2030. Nonetheless, little progress seems to have been made in increasing 
hepatitis B vaccination rates. In the United Kingdom (1996–2009) [12], 
seroprotection against hepatitis B virus reached 58.2 %, with only 49 % 
of patients having received three doses of hepatitis B vaccine, and 30 % 
having received no dose at all (1997–2004) [13]. Similar results have 
been observed in Brazil [33] with 56.7 % of participants immunized 

Fig. 2. Comparison of the vaccination coverage for the vaccines recommended by the HCSP in PLWH between the COVAVIH study and published French studies. The 
figure presents the results of four studies conducted in PLWH in Bordeaux in 2016 [20], in Grenoble in 2017 [21], in Nantes in 2017 [22], and a study of the French 
National Healthcare System data between 2009 and 2017 [23]. As the study conducted in Saint-Etienne in 2016 [19] only focused on the DTP status (43.9%), and the 
PREVAGAY study [18] conducted in HIV-seropositive MSM in Lille, Paris, Montpellier and Nice in 2015 only focused on the hepatitis B status (65.2%), to simplify the 
graph they were not included. 
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against hepatitis B (compared to 77 % in the COVAVIH study). This 
study also reported a rate of hepatitis A immunization of 6.8 %. It would 
be difficult to compare it to the COVAVIH study, where 63 % of par-
ticipants did not need any hepatitis A vaccine update, because this group 
also included patients for whom the vaccination was not indicated ac-
cording to the national guidelines (without any additional risk factor), 
and those who have been previously immunized through hepatitis A 
virus infection. Indeed, the higher immunization rate observed in the 
COVAVIH study does not mean a higher vaccination rate. Most COVA-
VIH study participants (54.7 %) were born abroad, and among them, 
three out of five were born in sub-Saharan Africa, where hepatitis B and 
A are endemic. 

4.2. Reasons of low vaccination related to healthcare system 

The reasons for low vaccination coverage in the COVAVIH study 
could be summarized as resulting from caregivers’ failure to remind 
patients to get vaccinated, patients’ misinformation and limited data 
about previous vaccine uptake. 

PLWH are regularly followed in hospital, suggesting that the under- 
vaccination may be linked to many missed opportunities to remind 
PLWH of the need to be vaccinated. A study conducted in the general 
population of eastern France in 2007 [34] concluded that non- 
vaccination against seasonal influenza, hepatitis B and A, and Pneumo-
coccus sp. was mainly related to lack of vaccine prescription by 

caregivers. More recent studies have shown that non-vaccination due to 
the lack of a reminder by a caregiver would concern 57 % [21] of un-
vaccinated individuals, and this proportion could reach 95 % for certain 
vaccines [20]. Family doctors could play a major role in patients’ de-
cision to get vaccinated or not [35–39]. They are perceived by patients 
as a reliable source of information about vaccines [40–42]. Indeed, in 
the COVAVIH study, participants who were not registered with a GP 
were less likely to be vaccinated against DTP and seasonal influenza 
than those who were. Could more frequent consultations for people with 
complex health conditions facilitate vaccination? In our study, the 
vaccine uptake did not depend on the number of consultations over the 
last 2 years. Moreover, vaccination rates were not associated with older 
age or the presence of chronic diseases. However, as expected, the rate of 
PLWH over 60 vaccinated against seasonal influenza was almost twice 
that of younger participants (see Table 3). 

The low vaccine uptake could also be explained by a lack of 
knowledge and negative opinions about vaccination among patients, 
fear of side effects, doubts about vaccine efficacy and the conviction of 
not belonging to a high-risk group [43]. Consistently, we found in the 
COVAVIH study that the main reasons for vaccine reluctance were fear 
of injections, belief of having a contraindication to vaccines, or that 
vaccines are unnecessary and even harmful. This contrasted with the 
high willingness (70 %) to get vaccinated with at least one of the rec-
ommended vaccines. After our intervention, almost one in two partici-
pants declared their intention to receive pneumococcal vaccines, 

Table 2 
Reasons for not being vaccinated.  

Reasons for not 
being vaccinated 

DTP vaccine MMR vaccine Hepatitis B vaccine Hepatitis A vaccine Seasonal Influenza 
vaccine 

Pneumococcal 
vaccines 

n (%) 95 % CI n (%) 95 % CI n (%) 95 % CI n (%) 95 % CI n (%) 95 % CI n (%) 95 % CI 

Fear of injections 
Yes 
No 

(19.1 
%)119  
(80.9 
%) 

0–26.3 
73.7–87.0 

(22.0 
%)181  
(78.0 
%) 

8–27.9 
72.1–83.2 

(25.0 
%)54  
(75.0 
%) 

–36.6 % 
63.4–84.5 
% 

(27.8 
%)91  
(72.2 
%) 

2–36.5 
63.5–79.8 

(32.6 
%)126  
(67.4 
%) 

0–39.8 
60.2–74.0 

(42 %) 
76  
(58 %) 

4–50.9 
49.1–66.6 

Belief that vaccine 
is 
contraindicated 
Yes 
No 

20 
(13.6 
%)127  
(86.4 
%) 

8.5–20.2 
79.8–91.5 

28 
(12.1 
%)204  
(87.9 
%) 

8.2–17.0 
83.0–91.8 

8 (11.1 
%)64  
(88.9 
%) 

4.9–20.7 
% 
79.3–95.1 
% 

22 
(17.5 
%)104  
(82.5 
%) 

11.3–25.2 
74.8–88.7 

25 
(13.4 
%)162  
(86.6 
%) 

8.8–19.1 
80.9–91.2 

31 
(23.7 
%)100  
(76.3 
%) 

16.7–31.9 
68.1–83.3 

Belief that vaccine 
is unuseful 
Yes 
No 

15 
(10.2 
%)132  
(89.8 
%) 

5.8–16.3 
83.7–94.2 

30 
(12.9 
%)202  
(87.1 
%) 

8.9–17.9 
82.1–91.1 

11 
(15.3 
%)61  
(84.7 
%) 

7.9–25.7 
74.3–92.1 

24 
(19.1 
%)102  
(80.9 
%) 

12.6–27.0 
73.0–87.4 

24 
(12.8 
%)163  
(87.2 
%) 

8.4–18.5 
81.5–91.6 

21 
(16.0 
%)110  
(84.0 
%) 

10.2–23.5 
76.5–89.8 

Belief that vaccine 
is dangerous 
Yes 
No 

1 (0.7 
%)146  
(99.3 
%) 

0.0–3.7 
96.3–100.0 

0 (0.0 
%)232  
(100.0 
%) 

−

−

0 (0.0 
%)72  
(100.0 
%) 

−

−

0 (0.0 
%)126  
(100.0 
%) 

−

−

0 (0.0 
%)187  
(100.0 
%) 

−

−

0 (0.0 
%)131  
(100.0 
%) 

−

−

Belief that vaccine 
can make people 
sick 
Yes 
No 

12 (8.2 
%)135  
(91.8 
%) 

4.3–13.8 
86.2–95.7 

20 (8.6 
%)212  
(91.4 
%) 

5.3–13.0 
87.0–94.7 

5 (6.9 
%)67  
(93.1 
%) 

2.3–15.5 
84.5–97.7 

18 
(14.3 
%)108  
(85.7 
%) 

8.7–21.6 
78.4–91.3 

11 (5.9 
%)176  
(94.1 
%) 

3.0–10.3 
89.7–97.0 

18 
(13.7 
%)113  
(86.3 
%) 

8.4–20.8 
79.2–91.6 

Belief that vaccine 
is not effective 
Yes 
No 

0 (0.0 
%)147  
(100.0 
%) 

−

−

0 (0.0 
%)232  
(100.0 
%) 

−

−

0 (0.0 
%)72  
(100.0 
%) 

−

−

0 (0.0 
%)126  
(100.0 
%) 

−

−

0 (0.0 
%)187  
(100.0 
%) 

−

−

0 (0.0 
%)131  
(100.0 
%) 

−

−

Belief that vaccine 
is not 
reimbursed 
Yes 
No 

0 (0.0 
%)147  
(100.0 
%) 

−

−

0 (0.0 
%)232  
(100.0 
%) 

−

−

0 (0.0 
%)72  
(100.0 
%) 

−

−

0 (0.0 
%)126  
(100.0 
%) 

−

−

0 (0.0 
%)187  
(100.0 
%) 

−

−

0 (0.0 
%)131  
(100.0 
%) 

−

−

Lack of vaccine 
proposal/ 
reminder 
Yes 
No 

147 
(100.0 
%)0  
(0.0 %) 

−

−

232 
(100.0 
%)0  
(0.0 %) 

−

−

72 
(100.0 
%)0  
(0.0 %) 

−

−

126 
(100.0 
%)0  
(0.0 %) 

−

−

187 
(100.0 
%)0  
(0.0 %) 

−

−

131 
(100.0 
%)0  
(0.0 %) 

−

−

Reasons reported by participants using a self-administered multiple-choice questionnaire for each vaccine before medical consultation. The results are only presented 
for patients convinced not to have been vaccinated before the study. 
Abbreviations: DTP = diphtheria/tetanus/poliomyelitis; MMR = measles/mumps/rubella. 
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showing that providing information on vaccination could help to in-
crease vaccine uptake. Factors influencing trust in vaccines include 
reliance on the healthcare systems, providers and government, as well as 
perception of the importance, safety, and efficacy of vaccines [44,45]. 
Understanding patients’ concerns and general attitude towards vaccines 
is important to increase vaccine confidence [46]. It should be under-
lined, that scientific evidence-based communication about the benefits 
of vaccination and tackling misinformation help to overcome barriers 
and improve vaccination uptake [46]. Personal beliefs are dynamic and 
modifying them can affect behavior, which should be borne in mind in 
future educational interventions. Although trust in vaccines remains low 
across Europe compared to other continents, there are signs of its in-
crease in most European countries, including in France [44]. 

In addition, the fact of not having vaccination record, associated in 
our study with the absence of vaccination against DTP, seasonal influ-
enza and Pneumococcus sp. (see Table 3), could delay the decision to get 
vaccinated. The transition of paper documents by universal digital re-
cords should be encouraged to improve the vaccination process. 

4.3. Reasons of low vaccination related to patients’ features 

Among patients’ features found to be linked to non-vaccination there 
were noted, gender, patients’ education level, patients’ socio-economic 
status and their geographical origin. 

Although men are more likely to receive vaccines [47–50], we found 
that the male gender, regardless of the geographical origin, was 

Table 3 
Factors independently associated with non-vaccination.  

Background characteristics Sample sizen 
(%) 

dTP MMR Hepatitis B Hepatitis A Seasonal Influenza Pneumococcal 
vaccines 

191 (56.5 %) 145 (42.9 %) 245 (77.3 %) 212 (62.7 %) 151 (44.7 %) 207 (61.2 %) 

Age group 
<60 years 
≥60 years 

%)79  
(22.5 %) 

1.1 (0.84–1.44) 0.67 
(0.43–1.04) 

0.93 (0.8–1.08) 092 (0.7–1.21) a 

1 
1.42 (1.04–1.95) 

1.06 (0.86–1.3) 

Gender 
Female 
Men and transgender 

%)218  
(64.5 %) 

1.1 (0.87–1.4) 1.14 
(0.81–1.6) 

0.97 (0.83–1.14) p = 0.93 
10.92  
(07–1.21) 

1.1 (0.8–1.51) 1.03 (0.86–1.24) 

Geographical origin 
Metropolitan France 
Sub-Saharan Africa 
North Africa and Middle 
East 
Other 

%)114  
(33.7 %)27  
(8.0 %)44  
(13.0 %) 

1.04 (0.79–1.37) 
1.24  
(0.9–1.7)1.45  
(1.12–1.86) 

Not included Not included Not included 1.15 (0.82–1.63) 
1.31  
(0.88–1.93)1.07  
(0.75–1.53) 

Not included 

Education 
Never went to school 
Primary school 
Secondary school 
Higher education 

%)20  
(5.9 %)126  
(37.3 %)137  
(40.5 %) 

a 

1 
3.04 (1.51–6.14) 
3.11 (1.65–5.84) 
2.89 (1.53–5.46) 

Not included Not included Not included a 

1 
3.59 (1.34–9.57) 
3.48 (1.41–8.61) 
3.8 (1.53–9.41) 

Not included 

Work 
Employed 
Unemployed 
Other 

%)52  
(15.4 %)100  
(29.6 %) 

0.98 (0.71–1.35) 
0.82  
(0.6–1.12) 

Not included Not included 0.82 (059–1.14) 
1.07  
(0.87–1.31) 

1.17 (0.81–1.68) 
0.7  
(0.46–1.08) 

Not included 

Type of income 
Salary 
Social community 
benefits 
Other 

%)32  
(9.5 %)68  
(20.1 %) 

1.23 (0.88–1.72) 
0.72  
(0.47–1.11)  

1.04 (0.84–1.29) 
0.9  
(0.75–1.08) 

Not included a 

1 
1.6 (1.07–2.39) 
0.55  
(0.28–1.08) 

Not included 

In a relationship 
Yes 
No 

%)122  
(36.1 %) 

0.83 (0.67–1.03)  0.91 (0.8–1.05) 0.89 (0.73–1.08) 1.02 (0.78–1.32) Not included 

Basic health insurance 
scheme 
Yes 
No 

%)116  
(34.3 %) 

0.96 (0.75–1.22) Not included Not included Not included 0.94 (0.68–1.29) Not included 

Vaccination records 
Yes 
No 

%)149  
(47.0 %) 

a 

1 
0.65 (0.53–0.79) 

Not included Not included Not included 0.83 (0.65–1.06) 0.85 (0.71–1.01) 

HIV transmission group 
Heterosexual 
MSM 
Other 

%)113  
(33.4 %)55  
(16.3 %) 

1.0 (0.77–1.29) 
0.97  
(0.73–1.29)  

1.10 (0.94–1.29) 
1.04  
(0.86–1.25) 

a 

1 
1.3 (1.04–1.63) 
0.96  
(0.74–1.25) 

1.27 (0.91–1.76) 
1.31  
(0.91–1.89) 

Not included 

HIV CDC stage 
C 
Other than C 

%)249  
(73.7 %) 

1.0 (0.8–1.24) Not included Not included Not included Not included Not included 

Last CD4 cells count/mm3 

<500 
≥500 

%)240  
(71.0 %) 

Not included Not included Not included Not included 0.84 (0.66–1.08) Not included 

Registered with a GB 
Yes 
No 

%)151  
(44.7 %) 

a 

1 
0.76 (0.62–0.93) 

Not included Not included Not included 0.84 (0.65–1.09) Not included 

Determinants of uncomplete vaccination schedule adjusted for clinically relevant covariates, including age and gender. Statistically significant results are shown in 
light grey. 
Abbreviations: CDC = centers for disease control and prevention; DTP = diphtheria/tetanus/poliomyelitis; GP = general practitioner; HIV = human immunodeficiency 
virus; MMR = measles/mumps/rubella; MSM = men who have sex with men 

a Associated with vaccination coverage (p < 0.05). 
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associated with lower DTP and seasonal influenza vaccination coverage. 
This could be explained by the close monitoring of pregnant women 
living with HIV and routine vaccination against pertussis and seasonal 
influenza during pregnancy, or by the fact that men are often profes-
sionally more active family members, so that they may postpone 
vaccination due to work-related issues. 

A recent study, highlighting trends in vaccination coverage, has 
shown that a lower education level, and therefore, poorer knowledge 
and perception of risks, were strongly associated with a lower vaccine 
uptake [44]. Similar association was observed in our study, for DTP and 
seasonal influenza vaccine uptake. 

Furthermore, studies have shown that people with low socio- 
economic status are less likely to use preventive care, even in high- 
income countries like France, where the national health service is uni-
versal and there should be no financial barriers to care [51]. As hy-
pothesized, we found that low income was associated with non- 
vaccination. 

4.4. Strategies to develop 

Strategies aiming to increase vaccination coverage require a multi- 
faceted approach, and should target four axes: education of patients 
and caregivers, rethinking the organization of preventive health checks, 
ensuring open and flexible access to vaccines and paying a particular 
attention to socially vulnerable populations. 

We are convinced, that the interventions promoting vaccination 
must address both, patients and caregivers. One such strategic effort is 
training of healthcare professionals to improve their knowledge on 
vaccination and communication skills. Caregivers’ perception of the 
utility of vaccines and knowledge how to adapt the message to their 
patients may provide an important tool to respond adequately to pa-
tients’ needs to be informed. Vaccine uptake is linked to confidence in 
the need for getting vaccinated, and as a consequence, the acceptance of 
multiple doses and booster vaccines is higher in patients reporting 
medical conditions [45]. Indeed, feeling vulnerable and following rec-
ommendations of a healthcare professional could improve vaccine up-
take in 90 % of PLWH [43]. Immunocompromised patients are 13–14 
times more likely to get vaccinated against seasonal influenza, and up to 
245 times more likely to receive pneumococcal vaccines if vaccine is 
recommended by a GP or a specialist [43,52]. This is why we assumed 
that our intervention could help increase vaccine uptake among PLWH. 

Unfortunately, vaccination is difficult to integrate into the treatment 
process. It is often discussed at the end of a consultation, if there is 
enough time left, confirming that frequent visits to the GP do not 
necessarily increase the vaccination rate. The findings of COVAVIH 
study emphasize the importance of consultations dedicated to analyzing 
patients’ vaccination status. A single visit focusing on vaccination may 
improve vaccine adherence. Furthermore, to reduce missed opportunity 
for vaccination, pneumococcal and influenza vaccination during hos-
pitalization in this high risk group patients could be also a solution [53]. 

Easier and more flexible access to vaccines through outpatient con-
sultations should be encouraged [54,55]. Since August 2023, pharma-
cists in France can assess, prescribe and administer the majority of 
vaccines recommended to the general population over 10 years old, 
including PLWH. Pharmacies offer accessibility, broad opening hours, 
lack of long queues and few requirements for appointments. Thus, a 
strategy based on pharmacist-driven vaccination may create a new, 
more effective model of preventive service. 

Special attention should be paid to vulnerable populations, espe-
cially to migrants who combine lower education and socio-economic 
status, and often are not registered with GP (in COVAVIH p = 0.001). 
They have a variety of different physical and mental needs, shaped by 
experiences in their countries of origin, integration in the new country, 
as well as living and working conditions. Non-native population, low 
paid and less educated, supposedly, has worse chances to use preventive 
health system [51]. They would be particularly likely to be unvaccinated 

against DTP [14]. It should be noted that in the United States, 84 % of 
adult migrants over 50 are not protected against tetanus, while only 21 
% of people born in the United States are not vaccinated [56]. This huge 
vaccination gap is also seen among US PLWH Alagappan et al., 2008;1 
[57]):123–6.. In our study, DTP and seasonal influenza vaccination rates 
were lower among PLWH born in sub-Saharan Africa than among those 
born elsewhere. In contrast, the MSM population, mostly born in Europe 
(in COVAVIH p < 0.001), and having higher education and better socio- 
economic status, had higher vaccination coverage against DTP and 
seasonal influenza. Strategies to reduce disparities in access to preven-
tive care, depending on socioeconomic status should be developed. 
Surprisingly, the French government did exactly the contrary in 
November 2023, approving the law which excludes people in illegal 
situation from access to the public healthcare system. Hopefully, it shall 
not impact directly PLWH already followed in France, yet, it may have 
deleterious effects on infectious diseases spread, like it was described in 
Spain after restriction to healthcare access for migrants in 2012 [58], 
which increased health inequities. 

5. Study limitations 

The study presented here has some limitations. We interviewed only 
French-speaking patients, thereby excluding some foreigners, which 
belong to particularly vulnerable population. This might underestimate 
the difference between patients born in France and in foreign countries. 

Informal discussions through face-to-face or written communica-
tions, used in our study, seem to be effective in “Baby Boom” generation 
patients (born between 1946 and 1965) [59]. These strategies are less 
appropriate for patients belonging to generations X, Y, Z, which may be 
best reached through technology [59]. Communication channels 
tailored to reach people of different generations and thus ensure the 
effective delivery of information must be developed. 

The COVID-19 pandemic probably affected patients’ opinions and 
vaccination coverage, especially against seasonal influenza and pneu-
mococcal infections [60]. 

Last but not least, the inclusion of variables with high p-values could 
have introduced some risks, such as inflation of the type I error or a 
reduction in the statistical power of the model. 

6. Conclusion 

In the COVAVIH study, the overall vaccination coverage was low, 
regardless of vaccine type. Strikingly, vaccine hesitancy was not a major 
problem, and the patients were mostly willing to get vaccinated. This 
discrepancy might be explained by a deficiency of provided information 
to patients and caregivers. Highlighting the need for greater attention to 
vaccination status could address the problem of missing vaccination 
proposals and reminders. 

We are convinced that developing strategies focused on the four axes 
described in our work, is a key factor to increase the vaccine uptake. 
Large campaigns and easier access to vaccines may improve vaccination 
adherence. Nevertheless, it is crucial to find time to discuss patients’ 
doubts and needs. Repeated interventions of vaccination promotion and 
visits dedicated to vaccination might be a solution. Special attention to 
socially vulnerable populations, particularly to migrants, should be 
encouraged. 
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[1] Haut Conseil de la santé publique. Vaccination des personnes immunodéprimées ou 
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[27] Groupe de Travail Inter-COREVIH. Epidémiologie du VIH en Ile de France 2018;73. 
[28] Guthmann J, Fonteneau L, Anthona D, Levy-Bruhl D. La couverture vaccinale 

diphtérie, tétanos, poliomyélite chez l’adulte en France: résultats de l’enquête 
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française de patients séropositifs VIH. Med Mal Infect 2010;40:683–90. 

[35] Gust DA, Darling N, Kennedy A, Schwartz B. Parents with doubts about vaccines: 
which vaccines and reasons why. PMID:18829793 Pediatrics 2008;122:718–25. 
https://doi.org/10.1542/peds.2007-0538. 

[36] Schwarzinger M, Verger P, Guerville MA, Aubry C, Rolland S, Obadia Y, Moatti JP. 
Positive attitudes of French general practitioners towards A/H1N1 influenza- 
pandemic vaccination: a missed oppor- tunity to increase vaccination uptakes in 
the general public?. PMID:20117271 Vaccine 2010;28:2743. https://doi.org/ 
10.1016/j. vaccine.2010.01.027. 

[37] Frank E, Dresner Y, Shani M, Vinker S. The association between physicians’ and 
patients’ preventive health practices. Can Med Assoc J 2013;185:649–53. https:// 
doi.org/10.1503/cmaj.121028. 

[38] Joseph JP, Staffolani F, Kinouani S, Broussy S, Picat MQ, Senand B, et al. Seasonal 
influenza vaccination coverage of general practitioners and their patients. Practice 
survey of French general practi- tioners after vaccination campaign 2011–2012. 

A. Kolakowska et al.                                                                                                                                                                                                                           

http://refhub.elsevier.com/S0264-410X(24)00516-4/h0035
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0035
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0050
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0050
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0055
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0055
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0060
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0060
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0065
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0065
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0065
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0070
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0070
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0070
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0075
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0075
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0080
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0080
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0080
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0085
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0085
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0085
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0090
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0090
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0090
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0090
https://doi.org/10.1016/j.vaccine.2016.03.024
https://doi.org/10.1016/j.vaccine.2016.03.024
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0100
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0100
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0100
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0100
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0115
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0115
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0115
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0125
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0125
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0125
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0130
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0130
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0130
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0135
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0140
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0140
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0140
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0150
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0150
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0150
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0165
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0165
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0165
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0170
http://refhub.elsevier.com/S0264-410X(24)00516-4/h0170
https://doi.org/10.1542/peds.2007-0538
https://doi.org/10.1016/j. vaccine.2010.01.027
https://doi.org/10.1016/j. vaccine.2010.01.027
https://doi.org/10.1503/cmaj.121028
https://doi.org/10.1503/cmaj.121028


Vaccine xxx (xxxx) xxx

11

PMID:25444836 Rev Epidemiol Sante Publique 2014;62:291–6. https://doi.org/ 
10.1016/j.respe.2014.07.003. 

[39] Nessler K, Krzton-Krolewiecka A, Chmielowiec T, Jarczewska D, Windak A. 
Determinants of influenza vaccination coverage rates among primary care patients 
in Krakow, Poland and the surrounding region. PMID:25454875 Vaccine 2014;32: 
7122–7. https://doi.org/10.1016/j.vaccine.2014.10.026. 

[40] Freed GL, Clark SJ, Cowan AE, Coleman MS. Primary care physician perspectives 
on providing adult vaccines. PMID:21216314 Vaccine 2011;29:1850–4. https:// 
doi.org/10.1016/j.vaccine.2010.12.097. 

[41] Leask J, Chapman S, Hawe P, Burgess M. What maintains parental support for 
vaccination when challenged by anti-vaccination mes- sages? A qualitative study. 
PMID:17052810 Vaccine 2006;24:7238–45. https://doi.org/10.1016/j. 
vaccine.2006.05.010. 

[42] Schmitt HJ, Booy R, Aston R, Van Damme P, Schumacher RF, Campins M, 
Rodrigo C, Heikkinen T, Weil-Olivier C, Finn A, et al. How to optimise the coverage 
rate of infant and adult immunisations in Europe. PMID:17535430 BMC Med 2007; 
5(11). https://doi.org/10.1186/1741-7015-5-11. 
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