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Abstract

Objectives: Patients with rheumatic diseases (RD) are at increased risk of infections. Vaccination 
is recognized as a successful public health measure and is recommended for RD patients. The aim 
of this study was to describe the strategies implemented in an academic rheumatology outpatient 
clinic as part of a fellow-in-training-led vaccination quality improvement (QI) program and to ex-
plore the vaccination uptake before and one year after the implementation. 
Material and methods: The program’s objective is the promotion of vaccination among pa-
tients and rheumatology fellows (by educational interventions, development of vaccination 
charts and orders, and modifications to electronic medical records to register vaccination 
dates and generate reminders). As part of the continuous evaluation of the QI program, a  de-
scriptive cross-sectional study was performed to evaluate vaccine uptake pre- and post-inter-
ventions and vaccination barriers one year after implementation. Consecutive patients with 
RD answered a  self-administered questionnaire. Results are shown as descriptive statistics. 
Results: Before the program started 73 patients were surveyed and 102 patients one year af-
ter. The vaccination uptake rates for influenza pre- and post-interventions were 43% and 
55%; for pneumococcal vaccination they were 26% and 30%; for herpes zoster they were 
0% and 4%; for human papillomavirus they were 4% and 10%; for hepatitis B (HBV) they 
were 19% and 25% respectively. Eighty percent of patients reported some barriers to receiv-
ing any of the previous vaccines. The three main reasons for not receiving a  vaccine were the 
lack of recommendation, the lack of availability, and the belief that vaccines do not work. 
Conclusions: The implementation of a  pilot vaccination QI program led by rheumatology fel-
lows-in-training showed promising preliminary benefits in the vaccination uptake among RD pa-
tients and helps to evaluate the barriers to surpass.

Key words: rheumatic diseases, quality improvement, vaccination, vaccine uptake.

Introduction
Patients with rheumatic diseases (RD) are at in-

creased risk of infections; this is attributed to the un-
derlying RD, comorbidities, and treatments [1]. Although 
many infectious diseases can be prevented by vaccines, 
immunization in this population remains suboptimal, 
due in part to uncertainty about their efficacy and safety 
under these clinical situations [2]. 

Vaccination is recognized as one of the most suc-
cessful public health measures. Unfortunately, it is per-
ceived as unsafe and unnecessary by a growing number 
of individuals. Lack of confidence in vaccines is now con-
sidered a threat to success in vaccination programs and 
a public health challenge [3]. 

Despite advances in recent years, infections remain 
a  major cause of morbidity and mortality in patients 
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with RD. Vaccination against preventable illnesses is 
recommended for patients with RD by most national 
and international medical societies [2, 4–8]. Quality im-
provement (QI) interventions are effective in improving 
vaccination uptake among RD patients [9, 10].

The aim of this study was to describe the strategies 
implemented in a  rheumatology outpatient clinic from 
a university hospital to improve the vaccination knowl-
edge, barriers, and uptake among RD patients. These 
strategies were part of a  pilot fellow-in-training-led  
QI program. As a secondary aim, we surveyed the vac-
cination uptake just before the QI program started and 
one year after their implementation and present these 
results. 

Material and methods
Design of the quality improvement 
vaccination program 

The program’s objective is the promotion of vac-
cination among patients and rheumatology fellows.  
The promotion in patients was done by the distribution 
and availability of vaccination brochures and an educa-
tional community speech (yearly) for this particular pop-
ulation. The promotion among rheumatology fellows 
was done through the development and distribution of 
a vaccination manual for rheumatic patients, the devel-
opment of specific vaccination charts and vaccination 
passes to be used to send patients to the preventive 
medicine clinic for vaccination. 

We also performed modifications to the electron-
ic medical record to register the vaccine and date of 
vaccination, and to generate a  reminder when it was 
pertinent. All these strategies were planned by rheuma-
tology fellows-in-training. Figure 1 shows a  simplified 
schematic algorithm of the program. 

Vaccination uptake and barriers

A  descriptive cross-sectional study was performed 
to assess the vaccination uptake in RD patients just be-

fore and one year after the pilot implementation of the  
QI program. The first survey was done one month before 
starting the program and was repeated in an independent 
sample in September 2019 (one year after the program). 

The implementation of the QI program started in 
August 2018. During the second survey, besides vacci-
nation uptake, we evaluated the barriers for vaccination 
expressed by patients after the QI program was running 
for one year, as part of a continuous evaluation and im-
provement.

During a  structured interview, a  self-administered 
questionnaire was used to obtain demographic charac-
teristics (age, gender, diagnosis). We survey the vaccina-
tion status according to the current recommendations 
for adults, including influenza (last year), pneumococcal 
(last five years), herpes zoster (ever), human papilloma-
virus (HPV) (any dose), and hepatitis B (HBV) (any dose) 
vaccines. 

To evaluate vaccination barriers after a year the pro-
gram was implemented, during the second survey, the 
question “If you did not receive any of the previous vac-
cines, what was the reason?” with 6 prespecified options 
including an open “other reason” option was included in 
the questionnaire.

Patients and setting

Two samples of patients were evaluated from our 
rheumatology outpatient clinic. These patients were de-
rived from each one of the surveys (pre- and post-inter-
vention). We included consecutive patients with a con-
firmed RD (diagnosed by a fellow-in-training supervised 
by a certified rheumatologist) who agreed to participate 
and answer the questionnaire. As an exploratory aim 
and part of the QI program continuous evaluation, a pre-
specified sample size was not calculated. 

The study was conducted in compliance with the 
Declaration of Helsinki and the Good Clinical Practice 
guidelines. Local ethics committee approval was waived 
due to the descriptive and anonymous nature of the 
study. Permissions from the research coordination and 

Fig. 1. Algorithm of the program.
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the head of the rheumatology service were obtained. 
All the participants were informed of the purpose of the 
survey, and verbal consent was obtained before their in-
clusion.

Statistical analysis

Results are shown as mean and standard deviation 
(SD) or frequencies and percentages with 95% CI. χ2 or 
Fisher’s exact test was performed to compare propor-
tions before and after the program was implemented. 
A p-value ≤ 0.05 was considered statistically significant. 
The analyses were performed using the IBM SPSS Sta-
tistics for Windows v.22 statistical package (IBM Corp., 
Armonk, N.Y., USA).

Results

Before the program started, 73 patients were sur-
veyed: the mean age was 50.9 (SD 12.4) years, and 
94.5% were women. During the second survey after the 
program was implemented, 102 patients were included 
with a mean age of 51.3 (SD 14.7) years, of whom 82.4% 
were women. The demographic data and diagnoses are 
shown in Table I.

The vaccination uptake rates reported pre- and 
post-interventions for influenza vaccine were 43% and 
55% (p = 0.118); for pneumococcal vaccine were 26% 
and 30% (p = 0.563); for herpes zoster vaccine were 
0% and 4% (p = 0.084); for HPV vaccine were 4% and 
10% (p = 0.138); and for HBV vaccine were 19% and 25%  
(p = 0.350) respectively.

Eighty-two (80.4%) patients reported some barriers 
to receive any of the aforementioned vaccines. The three 
main reasons for not receiving a vaccine were the lack  
of recommendation from their rheumatologist, the lack of 
availability of vaccines, and the belief that vaccines do not 
work (Table II).

Discussion

Vaccination among RD patients is broadly recom-
mended [2, 4–8]. Unfortunately, vaccination remains 
low in this population [11–15]. Here, we describe costless 
strategies framed under a QI program led by rheumatol-
ogy fellows-in-training to improve general vaccination 
uptake, assess vaccination knowledge, and evaluate 
barriers in vaccination to be surpassed.

Our results showed a slight but not significant im-
provement in vaccination uptake of 12% for influenza, 
6% for HPV and HBV, and 4% for pneumococcal pneu-
monia and herpes zoster vaccines after the first year of 
implementation of our QI program. 

These comparisons were not significant, probably 
due to the small sample size and the fact that this study 
was not designed to identify this difference. Neverthe-
less, as preliminary results they could give an idea of the 
potentially positive impact of the QI program in the vac-
cination uptake of RD patients. 

Other QI interventions consisting of paper remind-
ers to improve pneumococcal vaccination in RD patients 
have also shown improvement in the prevalence of 
pneumococcal vaccination [9]. 

Another multi-level program that included electronic  
reminders with linked orders, physician and patient  
interventions also demonstrated improvement in pneu-
mococcal, influenza, and herpes zoster vaccination 
rates [10]. 

Table I. Demographic characteristics of rheumatic dis-
ease patients sampled during the first and second sur-
vey. Before and after a year of implementation of a vac-
cination quality improvement program, respectively

Patients’ 
characteristics

First 
survey
n = 73

Second 
survey
N = 102

p-value

Age, years [mean ±SD] 50.9 ±12.4 51.3 ±14.7 0.850

Female [n (%)] 69 (94.5) 84 (82.4) 0.017

Diagnosis [n (%)]

Rheumatoid arthritis 48 (65.7) 71 (69.6) 0.586

Systemic lupus 
erythematosus

7 (9.5) 13 (12.7) 0.512

Spondyloarthritis 5 (6.8) 2 (2.0) 0.111

Other AID 5 (6.8) 4 (3.9) 0.391

Non-AID 8 (10.9) 12 (11.8) 0.854

AID – autoimmune disease, SD – standard deviation. 

Table II. Vaccination barriers identified in rheumatic 
disease patients after a year of running a quality im-
provement vaccination program (N = 102)

Vaccination barriers N (%) 95% CI

If you did not receive any of the 
previous vaccines, what was  
the reason?

82 (80.4) 71.6–87.0

It was not recommended 22 (26.8) 18.4–37.5

Lack of availability 21 (25.6) 17.3–36.1

Vaccines do not work 13 (15.8) 9.4–25.4

Fear of adverse events 8 (9.7) 4.8–18.3

Previous adverse event 3 (3.6) 0.8–10.6

Other reason

Own decision 8 (9.7) 4.8–18.3

Disinformation 7 (8.5) 3.9–16.9
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We know that with this slight improvement in the 
vaccination uptake, we cannot make a  definitive con-
clusion, but as preliminary results of the first year, they 
show promising benefits that hopefully will accumulate 
during the following years.

A high proportion of our patients reported barriers 
to receiving the vaccines evaluated. The main barrier re-
ported was that their physician did not recommend it, 
followed by the lack of availability, the belief that vac-
cines do not work, and finally, concerns associated with 
adverse events. It is reported that most patients state 
they would get a vaccine on the advice of their physi-
cian, and the failure of physicians to recommend vacci-
nation to those at risk is consistently cited as one of the 
biggest barriers to improved uptake. 

In a previous survey in our center, we found that in 
RD patients, from those who had never been vaccinat-
ed against influenza (20.2%), 26.7% of patients did not 
consider the influenza vaccine safe and effective vs. 
13.5% among patients who had been vaccinated; only 
7.6% considered that RD patients could not be vacci-
nated; 11.7% thought that the influenza vaccine would 
worsen their RD symptoms; 30.9% considered other op-
tions better than the influenza vaccine; 42.2% thought 
that the influenza vaccine weakens the immune system 
and makes them susceptible to other infections, 33.3% 
thought that instead of helping them it would make 
them worse [16].

We present the preliminary results of a pilot QI vac-
cination program in RD patients after a year of imple-
mentation. 

Some strengths are worth mentioning, including: 
first, the cost-free nature of the program; second, it is 
a real-world running and evolving QI program driven by 
rheumatology fellows-in-training, which results in bet-
ter development for the future rheumatologist and at 
the same time it improves the patient care; and third, 
the inclusion of a multidimensional approach (patients, 
physicians, and health system).

Study limitations

Our study is not without limitations. Among them 
are: first, the self-reported nature of the questionnaires; 
second, the lack of sample size calculation in our meth-
od and the implicit limitations of the sampling technique 
used in this study, which is reflected in our inability to 
detect a  statistically significant change in vaccination 
uptake; third, the short period of evaluation consider-
ing the seasonal trend of vaccination and the fact that 
some of the vaccines evaluated have a  longer interval 
between recommended times for application. 

Conclusions

The implementation of a  pilot QI program coor-
dinated by rheumatology fellows-in-training showed 
promising benefits in the vaccination uptake among 
RD patients. Quality improvement interventions may 
be helpful to improve vaccination rates in this complex 
population and help to evaluate the barriers to surpass. 
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