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Abstract: The aims of this cross-sectional survey were to evaluate the knowledge, attitudes,
and self-reported adherence to recommended vaccinations among a random sample of patients with
chronic conditions presenting for a medical visit in out-patient clinics in Italy. Patients who were
healthcare workers (HCWs), those with diabetes, those who had received information by Internet,
physicians, and friends/relatives, and those who needed more information were more likely to know
that the influenza vaccine is recommended for patients with chronic diseases. More than half (58.2%)
and 8.9% self-reported to have received at least one recommended vaccination and more than one,
respectively. Patients who believed that vaccine-preventable diseases (VPDs) were dangerous for
them, those who had received information by physicians, and those who needed information were
more likely to have received at least one recommended vaccination. This behavior was less likely
in married patients, those who were worried about the side effects of the vaccines, and those who
suffered from renal failure. The results highlight the need to implement effective vaccination programs
in order to decrease the complication of VPDs in at-risk population.
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1. Introduction

Vaccine-preventable diseases (VPDs) may be the cause of severe complications for patients at-risk
due to age, immune system impairment, and health status [1], and they consume a large consumption
of resources [2,3]. Indeed, immunization programs have been implemented worldwide to promote
vaccination of patients with chronic conditions such as cardiovascular, metabolic, and neoplastic
diseases that could lead to an increase in disability and mortality, associated with VPDs [4-6].

In Italy, in the latest Immunization Plan, vaccinations against haemophilus influenzae type b, hepatitis
A, hepatitis B, herpes zoster, influenza, measles/mumps/rubella, meningococcal disease, pneumococcal
disease, and varicella are recommended and provided free of charge for patients with chronic
conditions [7] by general practitioners or vaccination public centers. However, the immunization
rates are inadequate [8-11], despite the extraordinary impact of the vaccinations on the reduction or
the elimination of severe and deadly infectious diseases. Vaccinations coverage has been influenced
by various determinants such as a progressive decrease in the awareness of the dangerousness of
VPDs, hesitancy, access to healthcare services, lack of confidence in prevention measures, and fear
about the side effects of vaccines [9,12-16]. It is well-known that the effectiveness of immunization
programs depends on both the vaccine advice and recommendations by physicians, and the knowledge
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and beliefs about the usefulness of vaccines and the complications of VPDs among at-risk groups.
Therefore, the evaluation of the level of knowledge of chronic patients and understanding of barriers
to vaccination are useful in implementing preventive strategies in order to improve trust in vaccines
and coverage.

Several studies have assessed the knowledge and the acceptability of recommended vaccinations
in patients with chronic conditions, focusing mainly on single vaccines [17-22], but no such studies
have been reported in Italy to the best of our knowledge, and the reasons for the low coverage have not
been well investigated [10,11,21]. Therefore, the aims of this survey were to evaluate the knowledge
of and attitudes and adherence to recommended vaccinations among patients with chronic diseases
in Italy.

2. Materials and Methods

2.1. Survey Design

A cross-sectional survey was carried out between June and December 2019 in the metropolitan area
of Naples, Italy. A two-stage sampling strategy was used to select the participants. First, from the list
of the public hospitals in the area, four were selected by simple random sampling. Then, the research
team randomly approached potential participants aged 18 years and above when they came in for
consultation, as outpatients at the selected hospitals in clinics for endocrine and metabolic disorders,
cardiology, pulmonary, oncology, dialysis, and gastroenterology. Patients with psychiatric problems or
who were unable to respond to interview were excluded. The sample size was calculated assuming an
expected proportion of vaccinated patients with chronic diseases for each recommended vaccine of
30% [23-25], a confidence interval (CI) of 95%, and an error rate of 5%. A 20% non-response rate was
calculated and added, which increased the estimated sample size to 405.

The directors of the selected hospitals received an invitation letter to request permission to perform
the investigation with a description of objectives and methodology, and the assurance of anonymity
and confidentiality regarding data collection. After approval, participants during their waiting time in
the clinics were approached by two trained research assistants in data collection through face-to-face
interview and informed of the purposes of the survey, its voluntary nature, and that they could
withdraw at any stage. Participants gave their signed informed consent prior to data collection, and no
financial compensation or gift was given.

A pilot survey was conducted with 25 patients, not included in the final sample, to evaluate the
clarity and comprehensiveness of the instrument. The protocol and the questionnaire were approved
by the Ethics Committee of the Teaching Hospital of the University of Campania “Luigi Vanvitelli”
(protocol number 217/2019).

2.2. Survey Instrument

The questionnaire incorporated five sections. The first section asked about patients’
socio-demographic and clinical characteristics (gender, age, marital status, education level, employment
status, number of children, type of chronic conditions, number of medications, self-rated health status).
The self-rated health status was evaluated through a 10-point Likert scale ranging from a value of
1 (very poor) to 10 (excellent). The second section asked about their knowledge of recommended
vaccinations for patients with chronic conditions. Response options included “yes”, “no”, or “do not
know”. The third section evaluated attitudes to VPDs and the relevant vaccinations (concern about
the danger of VPDs, usefulness of the recommended vaccinations, concern about the danger of
vaccinations relating to their health status, concern about vaccines’ side effects). The patients” attitudes
were measured on a 10-point Likert scale ranging from 1 to 10 with higher values corresponding to a
stronger attitude. The fourth section asked about behaviors regarding recommended vaccinations
for patients with chronic diseases (having talked with the physician, having received, reasons for not
having received, willingness to receive). Response options included “yes” or “no” and a selection
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from a list of choices. The last section asked about the source of information on the recommended
vaccinations and the need for more information. Response options included “yes” or “no” and a
selection from a list of choices.

2.3. Statistical Analysis

Descriptive statistics have been used to summarize all main socio-demographic and clinical
characteristics of the patients. Then, to identify determinants associated with the different outcomes of
interest, bivariate and multivariate logistic regression analyses were conducted. Independent variables
included in the multivariate logistic regression models were those associated with bivariate analysis,
using chi-square test for the categorical variables, and Student’s t-test for continuous, with p-value
less or equal to 0.25 according to Hosmer and Lemeshow’s model building strategy [26]. Multivariate
logistic regression analysis was used to identify determinants of the following four outcomes of interest:
participants” knowledge that influenza vaccine is recommended for those with chronic diseases (no = 0;
yes = 1) (Model 1); participants’ attitude towards the usefulness of the administration of recommended
vaccinations to patients with specific chronic conditions (1-5 = 0; 6-10 = 1) (Model 2); participants’
positive attitude toward willingness to receive recommended vaccinations (no = 0; yes = 1) (Model 3);
and participants” having received at least one recommended vaccination (no = 0; yes = 1) (Model 4).
For the purposes of analysis, the outcome variable of Model 2, originally consisting of multiple
categories, was categorized into two levels, with respondents grouped according to whether they
reported a positive attitude, with a value greater than five, versus all others. The following potential
determinants were considered in all multivariate logistic regression models: age (continuous), gender
(male = 0; female = 1), marital status (married = 1; other = 0), number of children (continuous),
education level (none or primary/middle/high schools = 0; college degree or higher = 1), working as
healthcare worker (HCW) (no = 0; yes = 1), underlying chronic disease (cardiovascular or pulmonary
= 1; cancer = 2; liver = 3; kidney = 4; diabetes = 5), sources of information about the recommended
vaccinations (none = 0; internet = 1; mass media = 2; physicians = 3; friends/relatives = 4), and need for
additional information about the recommended vaccinations (no = 0; yes = 1). Variables (knowledge
that patients with chronic diseases are at greater risk of complications from VPDs (no = 0; yes = 1),
knowledge that the recommended vaccinations are safe for patients with chronic diseases as well as
for healthy subjects (no = 0; yes = 1), knowledge that vaccinations do not cause an exacerbation of
their chronic disease (no = 0; yes = 1), and believing that VPDs are dangerous for them (continuous),
were included in Models 2 to 4. Moreover, variables (believing that the administration of recommended
vaccinations is useful for patients with chronic diseases (no = 0; yes = 1), fear of the vaccines’ side
effects (continuous), and considering the vaccinations administered as dangerous (continuous)) were
included in Models 3 and 4.

A stepwise procedure was used to build the final models and the significance levels for exclusion
and inclusion of variables were p-values of 0.4 and 0.2, respectively. The results of the logistic regression
analyses were reported as odds ratios (ORs) and 95% confidence intervals (CIs). All inferential tests
were two-tailed and determinants were considered significantly associated with the outcome for
p-values equal to or less than 0.05. Statistical analyses were performed using the software Stata 15 [27].

3. Results

3.1. Socio-Demographic and Anamnestic Characteristics

Of the 450 approached patients, 414 participated, a 92% response rate. The principal characteristics
of the survey population are described in Table 1. More than half were females, the average age was
60.1 years, 77.3% were married, 11.8% had a college degree or higher education level, 56.8% were
employed and 6.5% were HCWs, 6.5% had more than one chronic disease, and the average self-rated
health status was 6, on a scale ranging from 1 to 10.
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Table 1. Socio-demographic characteristics of the study population.

Characteristics N %
Age, years 60.1 + 16.1 (18-90) *
Gender
Male 190 459
Female 224 54.1
Marital status
Married 320 77.3
Other 94 22.7
Employment status
Unemployed 179 43.2
Employed 208 50.3
Healthcare worker 27 6.5
Educational level
None or primary school 110 26.6
Middle school 133 321
High school 122 29.5
College degree or higher 49 11.8
Underlying chronic diseases
Kidney 110 26.6
Diabetes 99 239
Cardiovascular or pulmonary 81 19.6
Cancer 78 18.8
Liver 46 11.1
Self-rated health status 6.4 +2.1(1-10) *

* Mean + Standard deviation (Range).

3.2. Knowledge of Recommended Vaccinations

Among all respondents, only 8.2% knew all the recommended vaccinations for adults with chronic
disease, 26.6% knew one, and 71% declared that they did not know them at all. Overall, 22.7% of patients
correctly acknowledged that the influenza vaccine is recommended for adults with chronic diseases,
whereas only 11.5% knew of the pneumococcal vaccination. When asked about the recommended
vaccinations for patients with specific chronic conditions, only 12.4% with cardiovascular diseases or
diabetes knew that herpes zoster vaccine is recommended for them. Moreover, 16.1% and 14.8% of
those with chronic hepatitis correctly indicated that they should undergo the hepatitis B and hepatitis
A vaccines, respectively. An even lower level of knowledge was found for other recommended
vaccinations, since 8.8% of patients with chronic hepatitis, renal failure, and diabetes knew that
measles/mumps/rubella vaccination is recommended for these chronic conditions, and only 8.2% of those
with cancers, renal failure, chronic hepatitis, and diabetes correctly answered that they are recommended
to receive vaccination against meningococcal disease. Moreover, 7.7% of participants with renal failure,
diabetes, or chronic hepatitis correctly knew the varicella vaccination recommendation.

The results of the multivariate logistic regression model showed that patients who were HCWs
(OR =11.22; 95% CI = 4.31-29.24), those with diabetes (OR =2.94; 95% CI = 1.59-5.43), compared to those
with cardiovascular and pulmonary diseases, those who had received information on recommended
vaccinations by internet (OR = 4.92; 95% CI = 1.53-15.81), physicians (OR = 3.88; 95% CI = 1.88-8.01),
and friends/relatives (OR = 3.55; 95% CI = 1.31-9.58) compared to those who had not received
information, and those who needed more information (OR = 2.12; 95% CI = 1.24-3.62) were more likely
to know that the influenza vaccine is recommended for patients with chronic diseases (Model 1 in
Table 2).
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Approximately one-third (36%) of respondents knew that the recommended vaccinations were
safe for patients with chronic diseases as well as for healthy subjects, 43.2% indicated that these patients
are at greater risk of complications from VPDs, and only 31.6% were aware that vaccinations do not
cause an exacerbation of their disease.

Table 2. Multivariate logistic regression models indicating associations between independent
characteristics and the outcomes of interest.

Variable OR SE 95% CI p Value

Model 1. Knowledge that influenza vaccine is recommended for patients with chronic diseases
Log likelihood = —184.31, x? = 74.94 (9 df), p < 0.0001
HCWs 11.22 5.48 4.31-29.24 <0.001

Sources of information

None 1%
Physicians 3.88 1.43 1.88-8.01 <0.001
Internet 492 2.93 1.53-15.81 0.007
Friends/relatives 3.55 1.79 1.31-9.58 0.012
Need of additional information 2.12 0.58 1.24-3.62 0.006

Underlying chronic diseases

Cardiovascular or pulmonary 1*
Diabetes 2.94 0.92 1.59-5.43 0.001
Cancer 1.67 0.59 0.84-3.32 0.144
Older 1.01 0.01 0.99-1.03 0.144
Males 0.76 0.2 0.49-1.27 0.294

Model 2. Positive attitude towards the usefulness of the recommended vaccinations
Log likelihood = -181.2, x2 =175.02 (13 df), p < 0.0001
Need of additional information 7.89 2.85 3.89-16.01 <0.001

Sources of information

None 1*

Mass media 5.5 2.38 2.36-12.85 <0.001

Physicians 1.98 0.72 0.97-4.06 0.061

Internet 2.01 1.26 0.59-6.88 0.266
Belief that the VPDs are dangerous for them 13 0.08 1.15-1.47 <0.001

Knowledge that the recommended vaccinations are
safe for patients with chronic diseases as well as for 3.69 1.19 1.96-6.96 <0.001
healthy subjects

Belief that vaccinations can cause an exacerbation of
their disease

Males 0.57 0.15 0.34-0.97 0.039

0.37 0.13 0.19-0.72 0.004

Underlying chronic diseases

Cardiovascular or pulmonary 1*
Diabetes 0.65 0.21 0.34-1.22 0.180
Cancer 0.71 0.24 0.37-1.37 0.304
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Variable OR SE 95% CI p Value
Knowledge the}t patients W}th Fhromc diseases are at 151 0.47 0.82-2.79 0.189
greater risk of complications from VPDs
College degree or higher education level 1.56 0.75 0.6-4.02 0.359

Model 3. Positive attitude toward willingness to receive the recommended vaccinations

Log likelihood = —80.1, x> = 54.06 (8 df), p < 0.0001

Sources of information

None 1*
Physicians 9.35 7.51 1.93-45.17 0.005
Mass Media 471 3.95 0.91-24.43 0.065
Friends/relatives 3.17 3.04 0.48-20.79 0.228
Being worried about the vaccines’ side effects 0.73 0.86 0.58-0.92 0.007
College degree or higher education level 9.17 7.96 1.67-50.31 0.011
Belief that Vaccinations. can cause an exacerbation of 023 0.14 0.07-0.75 0.015
their disease
Koovledge btpatine wi e diewo st 37113 oe7n oo
Need of additional information 2.36 1.19 0.87-6.35 0.09
Model 4. Having received at least one recommended vaccination
Log likelihood = —212.82, x> = 123.89 (11 df), p < 0.0001
Being worried about the side effects of the vaccines 0.65 1.05 0.57-0.75 <0.001
Belief that the VPDs are dangerous for them 1.21 0.07 1.07-1.36 0.003
Need of additional information 2.31 0.66 1.32-4.06 0.003
Sources of information
None 1*
Physicians 2.22 0.62 1.29-3.83 0.004
Friends/relatives 1.72 0.73 0.75-3.93 0.201
Internet 1.97 1.11 0.65-5.95 0.229
Underlying chronic diseases
Cardiovascular or pulmonary 1*
Kidney 0.46 0.13 0.26-0.88 0.007
Married 0.44 0.15 0.22-0.87 0.02
HCWs 0.48 0.26 0.17-1.37 0.172
Knowledge that the recommended vaccinations are
safe for patients with chronic diseases as well as for 1.41 0.4 0.81-2.47 0.228
healthy subjects
Males 0.8 0.2 0.49-1.3 0.378

* Reference category.

3.3. Attitudes towards VPDs and Recommended Vaccinations

A large majority of participants (84.5%) felt that VPDs are dangerous for them, with a mean
value of 7.7, on a scale ranging from 1 to 10, while 39.6% considered the recommended vaccinations
as being dangerous with an average value of 5.3, and 55.1% were worried about the side effects of
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the vaccines with a mean value of 5.9, on a scale ranging from 1 to 10. Almost two-thirds (64.7%)
believed that the administration of the recommended vaccinations is useful for them with a mean
value of 7 on a scale ranging from 1 to 10. The multivariate logistic regression analysis indicated
that patients who believed that the VPDs are dangerous for them (OR = 1.3; 95% CI = 1.15-1.47),
those who knew that recommended vaccinations are safe for them as well as for healthy subjects
(OR = 3.69; 95% CI = 1.96-6.96), those who had received information on vaccinations by mass media
(OR =5.5;95% CI = 2.36-12.85) compared to those who had not received information, and those who
needed more information (OR = 7.89; 95% CI = 3.89-16.01) were more likely to have a positive attitude
toward the usefulness of the recommended vaccinations. On the other hand, male patients (OR = 0.57;
95% CI = 0.34-0.97) and those who believed that vaccinations could cause an exacerbation of their
disease (OR = 0.37; 95% CI = 0.19-0.72) were less likely to have this positive attitude (Model 2 in
Table 2).

Among unvaccinated patients, 42.7% were willing to receive the recommended vaccinations.
The results of the multivariate logistic regression analysis showed that this attitude was significantly
higher in those with a college degree or higher education level (OR = 9.17; 95% CI = 1.67-50.31),
those who knew that patients with chronic diseases are at greater risk of complications from VPDs
(OR =2.74; 95% CI = 1.06-7.11), and those who had received information on vaccinations by physicians
(OR = 9.35; 95% CI = 1.93-45.17) compared to those who had not received information. Moreover,
patients who believed that vaccinations could cause an exacerbation of their disease (OR = 0.23;
95% CI = 0.07-0.75) and those who were worried about the side effects of the vaccines (OR = 0.73;
95% CI = 0.58-0.92) were not willing to receive the recommended vaccinations (Model 3 in Table 2).
The most common reported reasons for a positive attitude were fear of the infectious diseases (50.7%),
considering themselves at risk (37.3%), and having been advised by physicians (12%).

3.4. Self-Reported Behaviors about the Recommended Vaccinations

Table 3 shows the self-reported vaccinations adherence in the survey population. More than half
(58.2%) had received at least one recommended vaccination and 8.9% more than one. The highest
rate was for seasonal influenza in the previous year (48.5%) ranging from 27.3% for patients with
cancers to 60.5% with chronic hepatitis. Only 9.4% of patients were vaccinated against pneumococcal
disease in the last three years and the highest coverage was for those with diabetes (23.9%) and the
lowest (10.1%) for those with cardiovascular and pulmonary diseases. One in ten patients (11.9%) with
chronic hepatitis or renal failure had been immunized against hepatitis B and 8.7% against hepatitis
A. The self-reported coverage for varicella and measles/mumps/rubella vaccines among susceptible
patients with renal failure, diabetes, or chronic hepatitis was 3.9% and 1.9%, respectively. Moreover,
none of the eligible participants had been vaccinated against herpes zoster and meningococcal disease.
The most common reported reasons for not having received vaccinations were concerns about side
effects (36.8%), considering themselves not at risk (31%), objection to the administration of vaccines
(16.6%), and lack of recommendation from physicians (14.8%). Among patients who had received the
recommended vaccinations, 82% declared that the general practitioners recommended these, whereas
only 3.6% indicated the specialist, and 14.4% had the vaccination without consulting a physician.

The results of the multivariate logistic regression model showed that patients who believed
that the VPDs were dangerous for them (OR = 1.21; 95% CI = 1.07-1.36), those who had received
information on recommended vaccinations by physician (OR = 2.22; 95% CI = 1.29-3.83) compared
to those who had not received information, and those who needed more information (OR = 2.31;
95% CI = 1.32-4.06) were more likely to have received at least one recommended vaccination. Instead,
married patients (OR = 0.44; 95% CI = 0.22-0.87), those who were worried about the vaccines’ side
effects (OR = 0.65; 95% CI = 0.57-0.75), and those with renal failure (OR = 0.46; 95% CI = 0.26-0.88),
compared to those with cardiovascular and pulmonary diseases, were less likely to have received at
least one recommended vaccination (Model 4 in Table 2).
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Table 3. Self-reported recommended vaccinations coverage for patients with specific chronic conditions.

Chronic Cardiovascular Total of
s Diabetes Kidney . Cancer Eligible
Recommended Vaccination Hepatitis or Pulmonary -
(n = 46) (n=78) (n =110) Patients
(n=81) (n=99) .
Vaccinated
n % n % n % n % n % n %
At least one vaccination 31 67.4 53 67.9 65 80.2 60 60.6 32 29.1 241 58.2
Seasonal influenza 23 50 46 59 49 60.5 53 53.5 30 27.3 201 48.5
Hepatitis B - - 3 3.8 16 19.8 - - - - 19 11.9
Pneumococcal 11 239 7 9 6 7.4 10 10.1 5 4.5 39 9.4
Hepatitis A - - - - 7 8.7 - - - - 7 8.7
Varicella 4 8.7 1 13 3 3.7 - - - - 8 39
Measles/Mumps/Rubella 2 4.3 1 1.3 1 1.2 - - - - 4 1.9
Meningococcal 2 0.5 - - - - - - - - 2 0.5

Herpes zoster - - - - - - - - - - - -

Haemophilus influenzae type b

3.5. Sources of Information

A large majority (96.4%) of participants had received information about vaccinations from a
variety of sources, including physicians (54.6%), mass media (25.6%), friends/relatives (9.4%), and the
internet (5.8%). Moreover, 36.7% needed additional information on vaccinations.

4. Discussion

These findings are particularly important given, to the best of our knowledge, the dearth of
information regarding knowledge, attitudes, and behaviors on recommended vaccinations among
patients with chronic diseases in Italy and the results indicate that there is a need for more health
promotion and targeted education of patients.

Respondents did not have full knowledge about recommended vaccinations. Indeed, only one
in four were aware about influenza, and even lower numbers about measles/mumps/rubella and
pneumococcal vaccinations. Moreover, only one-third knew that the recommended vaccinations are
safe for patients with chronic diseases as well as for healthy subjects and that they do not cause an
exacerbation of their disease. These findings were in accordance with those on adulthood in the same
geographical area, in which only 35.4% knew that vaccination against influenza is recommended
for patients with chronic diseases [9]. A lower level was found in the US [28], where only 19.6% of
adults aged >18 years were knowledgeable, whereas higher levels, although in different populations,
were found in France [29] and Saudi Arabia [30] where 39% and 36.7%, respectively, knew that people
with chronic diseases should receive a vaccine, and in Turkey where almost half of the hospitalized
participants stated that pneumococcal vaccination was necessary [31]. The low level of knowledge is
worrying because it could be a barrier to the demand for preventive measures that can improve the
health status of patients with chronic diseases. Therefore, educational interventions are needed and
physicians, the main source of information in this sample, have a central role in the dissemination of
appropriate information on vaccination.

The participants had a positive attitude regarding the usefulness of the vaccinations and a large
majority felt that VPDs were dangerous for them. These findings confirmed previous investigations
in the same geographical area [9,32,33]. The multivariate logistic regression analysis showed that
receiving information and considering vaccinations to be safe are stronger predictors of this positive
attitude. The results pointed out the need for efforts of policy makers and HCWs to improve public
awareness regarding the efficacy and safety of vaccinations and the danger of VPDs in patients with
chronic conditions. Therefore, it is necessary to improve physicians’ training and communication
and to strengthen the preventive measures in integrated care plans for patients with chronic diseases
among HCWs (mainly physicians) and vaccination services.
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Despite the positive attitudes, an overall low adherence, far below the target of 75% established by
the National Immunization Plan, to the recommended vaccinations was observed. Indeed, only almost
half of participants had been immunized against influenza and a small proportion against pneumococcal
disease. Patients with cancer showed the lowest coverage. Oncologists should pay more attention
to recommending vaccinations, because neoplastic diseases and related treatments can increase the
patient’s susceptibility to infectious diseases with higher risk of hospitalization and mortality than
the general population [34,35]. Adherence to influenza vaccination in this survey was similar to that
observed in Spain among subjects with high-risk chronic conditions [23]. In the US, 37%, 39%, and 41%
of patients with diabetes were immunized against pneumococcal disease, hepatitis B, and influenza,
respectively [26] and 35.7% and 29.1% of adults aged >18 years with chronic liver disease reported
having received >1 dose and >3 doses of hepatitis B vaccine, respectively [24], whereas in this sample
only one in five with chronic hepatitis had been immunized against hepatitis B. The low adherence
underlined the need for a stronger engagement of specialists, for example in public outpatient clinics,
in preventive activities by recording chronic non-immunized patients and actively offering the vaccines.
Physicians have a key role in discussing and recommending vaccinations. In this regard, it is important
to underline that just over half of the participants had received information from physicians and
only 3.6% of those immunized declared that specialists made the recommendation. This is a very
disappointing finding because chronic patients have frequent clinical consultations with specialists
and a close trust relationship. Indeed, the findings of the multivariate logistic regression analysis
showed that knowledge of and adherence to recommended vaccinations were higher in patients who
had received information by physicians. Consistent with recent literature was the impact of physicians’
recommendation on adherence among different at-risk groups [9,36-38]. However, several barriers
have been reported by physician to discussing vaccination with these patients, such as, for example,
lack of time, lack of an effective reminder system, patients” absence from regular visits, and clinical
status [39-41]. This is of particular importance since general practitioners and specialists play a key
role in the immunization landscape and should be influential sources given that patients may receive
untrustworthy information. An encouraging result is that more than one-third of participants needed
more information about vaccinations and this finding is in line with results among at-risk groups in
the same geographical area [9,32,42].

Another interesting result was that those who were worried about side effects were less likely
to have received a recommended vaccination. HCWs must be supported by healthcare services
in promoting vaccinations and in increasing knowledge regarding the vaccines’ safety. Healthcare
services should implement actions with evidence of effectiveness in increasing coverage such as easily
access to healthcare facilities, active calling, patient reminder and recall systems, implementation
of immunization information systems for the documentation of vaccinations received by patients,
information leaflets, and active offer of vaccinations during hospitalization. Moreover, collaboration
between public vaccination services, general practitioners and specialists is needed in order to monitor
the effectiveness of the preventive strategies implemented and to collect data on coverage. HCWs may
be supported in improving coverage and reducing the number of missed opportunities for vaccinations,
providing information, tools and resources to help the education of patients, and integration of
immunization with other services. Moreover, it should be taken into account that consent procedures
based on opt-out approaches are likely to result in higher acceptance than using opt-in. Reaching
optimal coverage against influenza and other VPDs is essential for this at-risk group, considering also
the burden of the recent outbreaks of SARS-CoV-2 all over the world.

The results of the current survey should be interpreted with caution as there are some
methodological limitations. First, the cross-sectional design does not enable the establishment
of a causal relationship between outcomes of interest and predictors. Second, the enrolment of
patients with chronic conditions from hospitals in a single geographic area in Italy may affect the
generalizability of the findings. Third, this survey was reliant on self-reported data and some results
should be cautiously interpreted, especially questions about vaccination status that were not validated
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by medical records, which are vulnerable to the effects of self-report bias. Fourth, data collection was
made through interview and it is possible that there were social desirability and recall bias. Despite
these limitations, findings from this survey contribute to characterizing some misconceptions and the
low coverage regarding recommended vaccinations in patients with chronic diseases.

5. Conclusions

In conclusion, the results of this survey are significant in helping to highlight the gaps in the
levels of knowledge and in the uptake of recommended vaccines among patients with chronic diseases
and it is important to implement preventive strategies, such as a recall system by healthcare facilities,
to take advantage of medical visits and hospitalization to actively offer vaccination, and to make an
assessment of those who have not been immunized, in order to raise awareness of HCWs in order to
recommend vaccinations.
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