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SUMMARY

Societal and economic impact of influenza is mainly due to influenza infection of specific groups,
who are at higher risk of health complications leading up to hospitalisation or death. In this
study we applied the health belief model (HBM) to evaluate beliefs and attitudes towards
influenza disease and vaccine in community-dwelling high-risk individuals (aged 65 or more or
having a chronic disease). We conducted a mixed-method study using data collected through a
telephone survey of a household unit sample. We used thematic analysis to map responses to
HBM dimensions and Poisson regression to model vaccine non-uptake prevalence. The main self-
reported reason not to take the vaccine referred to the susceptibility dimension: ‘considering
oneself to be a healthy person’ (29·8%, (95% confidence interval (CI) 22·1–38·7)). Bad
experiences after vaccination – barriers dimension – were also commonly reported (17·0%, (95%
CI 10·8–23·8)). Vaccine non-uptake prevalence was 22% higher in those who did not consider
themselves susceptible to contract flu (Prevalence Ratio (PR) = 1·22, (95% CI 1·0–1·5)) and 18%
lower in those who did not consider that the vaccine causes flu symptoms (PR = 0·82, (95% CI
0·68–0·99)). Results suggest that high-risk individuals do not think of themselves susceptible to
influenza infection and fear adverse events following immunisation.

Key words: Chronic disease, elderly, health belief model, high-risk, influenza vaccine, vaccine
non-uptake.

INTRODUCTION

Influenza virus circulates every year, causing epi-
demics usually benign for the general human popula-
tion. However, some groups are at an increased risk of
developing complications, such as pneumonia. In
Portugal, seasonal influenza epidemics have been

associated with an average of 24·7 all-cause excess
deaths per 100 000 inhabitants and 19·4 pneumonia
or influenza excess hospitalisations per 100 000 inhabi-
tants, the majority of them among seniors, aged over
65 years [1, 2].

For specific high-risk individuals, yearly vaccin-
ation is recommended in most European Union coun-
tries, with the intention of reducing their risks of
complications, severe disease and death [3–5]. In
Portugal, influenza immunisation is recommended to
the elderly (over 65 years of age), health professionals,
pregnant women (2nd and 3rd trimester) and
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individuals with underlying conditions [6]. Since 2012/
13 season, influenza vaccination has been offered free
of charge and without medical prescription to the
population aged over 65 years at the National
Health System primary care. Despite the variability
of influenza vaccine effectiveness in different seasons
and against specific virus type/sub-type [7, 8],
influenza vaccination of high-risk individuals has
also been reported to be a cost-effective way to
decrease mortality and morbidity [6, 9–11].

Despite recommendations of the World Health
Organization and immunisation guidelines of many
countries recommending vaccination to high-risk indi-
viduals, literature indicates that coverage of the
influenza vaccination remains low in this target popu-
lation [6, 9–11]. In Portugal, influenza vaccine cover-
age is monitored each year [12–15]. Data from 2009/
10 to 2012/13 seasons show that coverage amongst
individuals aged 65 and more ranged between 43·4%
(95% confidence interval (95% CI 35·5–55·7%) in
2011/12 and 52·9% (95% CI 47·2–60·4%) in 2009/10
[8–11]. For individuals with at least one chronic dis-
ease vaccine coverage ranged between 28% (95% CI
22% a 34·8%) in the 2012/13 season and 31·0% (95%
CI 27·2–35·1%) in 2009/10 [12–15].

Several studies have focused on the reasons for low
influenza vaccine coverage. Within the high-risk
groups, older adults have been one of the most studied
groups [16]. Not having physicians’ recommendations,
a past bad experience with the vaccine and misconcep-
tions towards it seem to be the most relevant factors
associated with vaccine acceptance and uptake within
this population [16, 17]. Overall, studies looking at
influenza vaccine acceptance predictors, both within
high-risk and at-risk populations, highlight the
importance and relevance of knowledge, beliefs and
attitudes.

Of the several theoretical and empirical models
used to evaluate adoption of health preventive beha-
viours, the health belief model (HBM) is one of the
most commonly used as a framework to identify pre-
dictors of influenza vaccine acceptance [16, 18]. First
developed as an applicable model by Rosenstock in
1966, the HBM states that specific health behaviours
depend on the personal beliefs, perceptions and
knowledge about the disease and the available strat-
egies to avoid it [18, 19]. For a person to adopt a
new behaviour, he/she needs to believe that the ben-
efits of adopting that behaviour overcome the conse-
quences of maintaining the old one. Overall, the
HBM considers five dimensions: (1) susceptibility (a

perceived personal vulnerability to a health condi-
tion); (2) severity (an individual’s belief about the
severity of a disease); (3) benefits (perceived positive
attributes of an action); (4) barriers (perceived nega-
tive aspects related to an action) and (5) cues to action
(strategies or information sources that promote the
new behaviour) [18, 19].

Studies using the HBM to identify predictors of
influenza vaccine acceptance have identified reasons
related to susceptibility and severity dimensions,
such as misconceptions and beliefs about influenza
and the vaccine [19–21]. Vaccine side effects are also
a significant aspect within the barriers domain and
influence the coverage rate, along with logistic difficul-
ties related with the vaccine availability [20]. Even
though some dimensions overweight others in predict-
ing this health preventive behaviour, a review of stud-
ies on factors predicting influenza vaccine acceptance
suggests that the model predicts vaccine uptake [16].

To date there are no population-based studies on
influenza vaccine acceptance among high-risk indivi-
duals in Portugal. Considering that each society brings
its own perspectives and values to the development of
a belief system on health and illness, it is important to
study specific social contexts when assessing health
behaviours [22].

The study aims were to evaluate the knowledge and
attitudes towards influenza vaccine acceptance and
uptake among high-risk individuals and to measure
their associations with vaccine non-uptake.

METHODS

We conducted a cross-sectional study using the panel
of Portuguese families ECOS (Em Casa Observamos
Saúde/At home, we observe health), a probabilistic
household sample developed by the National Health
Institute Doutor Ricardo Jorge (INSA) and in place
since 1998/99 [12–15, 23].

ECOS – a panel of Portuguese families

ECOS is a random sample of Portuguese households
stratified and equally distributed by Portugal’s five
health regions. The ECOS sample consists of a dual-
frame design (landline and mobile phone), with ran-
dom selection of telephone numbers from the national
landline telephone directory and mobile phone num-
bers generated through random digit dialling.
Households identified through the landline telephone
number selection first receive an invitation letter
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from INSA and afterwards a telephone contact to for-
malise participation. As a mailing address is not avail-
able for households identified via a mobile phone
number, these are first contacted by telephone and
then receive a letter from INSA with the formal invi-
tation. After formal acceptance from the household
contact, demographic and health status data are col-
lected for all household members. Every 3 years a
new panel is sampled.

Data collection

The telephone survey, used in the present study, was
conducted in December 2013 and comprised approxi-
mately 1000 Household Units. Data were collected
through a questionnaire applied via CATI (Computer
Assisted Telephone Interview) to one element of each
household unit aged 18 or more years. The question-
naire covers demographic information, presence of
chronic diseases, vaccine uptake during 2013/14
influenza season and the HBM items. All high-risk
individuals were asked their level of agreement (5
Likert scale) with 22 closed-ended questions describing
the five dimensions of the HBM. Of these, 16 questions
related to four of the HBM dimensions (severity, sus-
ceptibility, barriers and benefits) and six with the
remaining HBM dimension (cues to action).

The items were adapted from previous instruments
and statements specifically tailored to evaluate
influenza vaccine acceptance among older adults (60
years and over) [12–15, 23]. An open question aimed
only at non-vaccinated high-risk individuals was also
included: ‘What was the main reason for not being
vaccinated against the flu in the last season?’.

Target population were high-risk individuals, con-
sidered as aged 65 years or more or who reported hav-
ing at least one of the following diagnosed chronic
conditions: asthma; chronic obstructive pulmonary
disease (chronic bronchitis, pulmonary emphysema);
diabetes; obesity; ischemic heart disease (coronary
heart disease, angina pectoris); liver disease and kid-
ney disease.

Analysis

The study comprises a mixed-method approach,
including both qualitative and quantitative analysis.
We started with a descriptive analysis of the HBM
questionnaire closed-ended items for all high-risk indi-
viduals characterising the beliefs, perceptions and

knowledge about their health, influenza disease and
the vaccine.

To understand the views of non-vaccinated high-
risk individuals, we asked these participants an open-
ended question on their reasons for not having been
vaccinated. We employed thematic content analysis
to describe qualitative data obtained through this
open-ended question. Thematic content analysis
allows for analytical examination of narrative materi-
als by breaking the text into relatively small units of
content and submitting them to descriptive treatment
[24]. To identify and report patterns (themes) in the
respondents’ discourse, all non-vaccinated high risk
individuals’ responses were first transcribed verbatim
by interviewers and then systematically coded and
categorised in different thematic units. Thematic
units were not defined a priori, but developed from
the analyses of the open-ended question responses
and its content (e.g., a response mentioning being
healthy as a reason not to take the vaccine originated
the thematic unit ‘being healthy/Taking self-care’).
Thematic units should be mutually exclusive; we
thus reviewed thematic units and some of the response
segments were reorganised to ensure that, in an itera-
tive process. We mapped each thematic unit to one of
the five dimensions of the HBM where possible, to
enable comparison between these results and those
of the closed-ended HBM questionnaire.

Recently, several articles in the public health litera-
ture [25, 26] have pointed out that for cross-sectional
studies, when the outcome event is not rare, Poisson
regression, which estimates prevalence ratios directly,
performs better than logistic regression. Therefore,
the relationship between knowledge and attitudes of
non-vaccinated high-risk individuals towards the
influenza vaccine, measured by the HBM and the
prevalence of vaccine non-uptake was assessed using
Poisson regression analysis; prevalence ratios of vac-
cine non-uptake were estimated for the different
HBM dimensions variables. We used a stepwise back-
ward elimination procedure to select which variables
to include in the final model and in order to find the
most parsimonious model. P-value of 0·05 was consid-
ered as a threshold to eliminate variables from the
model in each step. Initial candidate variables were:
sex, age groups, education and items translating four
of the HBM dimensions (severity, susceptibility, bar-
riers and benefits). Before inclusion in the stepwise
backward elimination method the different items in
severity and susceptibility dimensions were aggregated
and treated as a unique dimension. The cues to action
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dimension were excluded, since it was stated differ-
ently to the other four. Related to social actions that
would drive individuals to uptake the vaccine instead
of generally assessing non-vaccination, this dimension
is associated with vaccine uptake rather with non-
vaccination. All variables with 10% or more missing
values were not considered.

As we aimed to produce population estimates our
calculations were weighted. Sampling weights are
defined as the inverse of the probability of being
included in the sample due to the sampling design.
This corresponds to the estimated number of persons
in the target population that each ECOS participant
represents. Sampling weight calculation included
three steps. First, base weights were computed in
order to compensate for unequal probabilities of selec-
tion by region. Second, base weights were adjusted for
landline and mobile phone coverage in Portugal.
Finally, sample weights were poststratified to match
the distribution of Portuguese mainland resident
population in terms of age group and sex. Data ana-
lysis was carried out using Stata 12 statistical software.

The ECOS panel of families’ survey protocol was
approved by the Portuguese Data Protection Authority.

RESULTS

The response rate of ECOS December 2013 wave was
85·5%. Of the total sample (n= 856), 399 were clas-
sified as belonging to the high-risk group – comprising

individuals aged 65 or more years or reporting to have
a medically diagnosed chronic disease relevant for
influenza vaccine recommendation.

Within the high-risk group, 53·7% were women,
46·2% had <65 years of age, but had reported at
least one chronic disease, 24·6% were older adults
aged 65 or more years with no chronic health condi-
tions and 29·3% were older than 65 and also reported
at least one chronic disease (Table 1).

Mostly, study participants had low levels of educa-
tion; 36·5% had <5 years of education and 25·7%
between 5 and 9 years of education.

High-risk individuals’ assessment of the HBM

The majority of respondents (85·2%) seemed to per-
ceive some control on the susceptibility to the disease,
disagreeing with ‘independently of what I do, I get
sick with the flu every year’ (Table 2). Respondents
recognised that if they became unwell with flu ‘they
wouldn’t get out of bed’ (84·7%). However high-risk
individuals did not perceive that flu could be more ser-
ious (96·7%) given ‘their condition (chronic disease or
age)’. Barriers related to vaccine side effects were evi-
dent, with the majority stating that the vaccine pro-
duces the same symptoms as the disease (74·2%).

Regarding the cues to action dimension, a high pro-
portion valued the opinion and suggestion of relatives
or people close to them (74·2%) (Table 3). Vaccine
side effects appear, again, as a relevant issue, given

Table 1. Distribution of high-risk individuals by sex, age group, schooling and risk group classification

Population estimates

% CI 95%

Sex
Female 53·7 (45·7–61·6)
Male 46·3 (38·5–54·3)

Age group
<45 45·7 (39·1–52·3)
45–64 31·9 (27·1–37·0)
>65 22·4 (18·0–27·6)

Education
<5 years of education 36·5 (28·9–44·8)
5–9 years of education 25·7 (19·7–32·8)
10–12 years of education 15·4 (10·5–21·9)
12+ years of education 22·5 (16·8–29·4)

Classification
Aged <65 years with at least one chronic disease 46·2 (38·5–54·1)
Aged 565 years without chronic disease 24·6 (18·6–31·7)
Aged 565 years with at least one chronic disease 29·3 (22·0–37·8)

n= 399; estimates weighted by distribution of Portuguese mainland resident population in terms of region, age group and sex.
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Table 2. Descriptive frequencies of the HBM questionnaire

Population estimates

HBM model dimensions Items

Disagree
Neither agree or
disagree Agree

% CI 95% % CI 95% % CI 95%

Severity I can take care of myself and heal me if I get sick with the
flu (n= 396)

72·2% (63·7–79·3) 16·7% (10·6–25·4) 11·1% (7·3–16·6)

In my condition (age, chronic disease or pregnancy)
having the flu is serious (n= 398)

96·7% (93·7–98·3) 0·5% (0·1–3·1) 2·8% (1·4–5·6)

The flu can cause severe respiratory infections (n= 385) 53·5% (43·9–62·8) 15% (10·4–21·2) 31·5% (22·6–42)
If I get sick with the flu I cannot get out of bed (n= 394) 5·5% (1·2–22·4) 9·8% (5·9–15·9) 84·7% (73·5–91·6)
I’m afraid of getting really sick with the flu (n= 366) 39% (30·1–48·8) 28·6% (21·7–36·6) 32·4% (23·2–43·2)

Susceptibility Due to my age, my health is fragile (n= 387) 24·2% (17·3–32·9) 14·5% (9·6–21·3) 61·3% (5·3–69·1)
I am careful with myself and rarely get sick (n= 395) 69·3% (61·2–76·3) 19% (12·8–27·2) 11·7% (8·1–16·6)
Independently of what I do, I get sick with the flu every
year (n= 394)

85·2% (78·5–90) 4·9% (9·6–21·3) 9·9% (6·2–15·5)

Barriers If you get the flu shot you get flu symptoms (n= 378) 11·6% (7·8–17·0) 14·2% (9·3–20·9) 74·2% (66·7–80·4)
I have difficulties getting an appointment with my doctor
(n= 321)

31·0% (23·7–39·5) 21·2% (13·6–31·5) 47·8% (39·1–56·6)

I’m against all type of vaccines (n= 397) 68·7% (61·3–75·3) 5·1% (3·0–8·6) 26·2% (20·0–33·4)
Vaccines are very expensive (n= 397) 83·8% (76·3–89·2) 7·3% (3·9–13·2) 8·9% (5–15·4)
I have had a bad experience with the flu shot (n= 279) 33% (25·3–41·7) 34·6% (26·7–43·5) 32·3% (25–40·8)
The last time I tried to get the flu shot there was a shortage
(n= 323)

78·6% (70·0–85·2) 5·4% (2–13·7) 15·9% (10·6–23·3)

I have mobility difficulties and I can only go to the doctor
if someone takes me (n= 279)

76·9% (60·4–87·8) 17·7% (7·6–36·4) 5·4% (2·9–9·6)

Benefits The flu vaccine protects people from the flu (n= 387) 11·2% (7·3–16·8) 18·8% (12·5–27·4) 69·9% (61·5–77·3)

Estimates weighted by distribution of Portuguese mainland resident population in terms of region, age group and sex.

1790
A
.
J.

Santos
and

others

https://doi.org/10.1017/S0950268817000814 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0950268817000814


a large part (61·3%) states that ‘knowing sufficient
information on protection and safety of the vaccine’
could lead them to take it.

Reasons for not having taken the vaccine –

non-vaccinated individuals

Only about one third of the high-risk individuals
reported to have taken the influenza vaccine (31·3%,
(95% CI 24·6–39·0)) during the 2013/14 season
(n= 279). Analysis of the open-ended question to
high-risk individuals reporting not to have been vacci-
nated resulted in 15 mutually exclusive thematic units,
the majority of which could be mapped to the five
dimensions of the HBM (Table 4). Two did not
apply to the HBM dimensions: ‘It’s not a habit/Just
because’ and ‘Can’t because he/she is already sick’.

Two of the most frequent thematic units found,
regarded the susceptibility dimension of the HBM,
which encompassed a total of three thematic units:
‘being healthy’ (29·8%); ‘never or rarely getting sick
with flu or a cold’ (19·3%) and ‘not being part of
the high-risk group’ (11·9%) (Table 4). The observed
responses suggest that individuals tend to minimise
the risk of influenza infection because they perceived
themselves as healthy and careful individuals, not
included in the high-risk group. Some examples
were ‘I take a lot of vitamin C from the oranges’
and ‘never or rarely catching flu or having a cold’.

The second most common dimension of the HBM
model was barriers, including physical, logistic, emo-
tional and cognitive difficulties. Our results indicate
that perceived emotional and cognitive barriers tended
to be more relevant, as these were the most frequently
reported. Specifically, the thematic unit regarding the
vaccine side effects (‘previous own/others bad reac-
tion/ it’s worse than the flu’) was the most frequent
thematic unit (16·9%). The perception of vaccine
side effects and its danger while not explicit is also pre-
sent in the second most reported thematic unit of the
barriers dimension – fear (7·8%).

Only one thematic unit regarding the cues to action
dimension emerged from the open-ended responses. It
encompassed both the fact that the doctor did not spe-
cifically advise to take the vaccine and the fact that
doctor advised against it (5·5%).

Prevalence of vaccination non-uptake

Prevalence of vaccine non-uptake associated factors
was assessed using Poisson regression analysis. A T
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Table 4. Descriptive frequencies on reasons not to take influenza vaccine (only for non-vaccinated individuals)

HBM model dimensions Thematic Units* Responses examples*

Population estimates

% CI 95%

Perceived severity Flu as something normal/something that one
goes throw easily

‘I don’t think I need it because the flu is
something normal that one takes care with
homemade remedies’

0·6% (0·1–3·5)

Susceptibility Being healthy/taking self-care ‘I’m healthy and do not consider vaccination’
and ‘I take a lot of C vitamin from the oranges’

29·8% (22·1–38·7)

Not being part of the high-risk group/not
having health problems

‘I’m not a risk person, given I’m not elderly’ 11·9% (7·5–18·3)

Never/rarely gets sick with the flu/cold ‘I never have much flu’ ‘I have never had a cold’ 19·3% (13·3–27·1)
Barriers Vaccine shortage/expensiveness ‘They ran out of vaccine in the pharmacy’ 5·3% (1·6–15·937)

Previous own/others bad reaction/it is worse
than the flu

‘Relatives whom had the shot died shortly after,
one of them was diabetic’

17·0% (10·8–23·8)

Not effective/there are healthier measurements ‘I do not believe in the vaccine’ 2·3% (0·9–5·7)
Fear ‘I am afraid’ 7·8% (2·3–23·2)
Does not have a general practitioner/didn’t get
an appointment

‘Couldn’t get an appointment with my doctor’ 0·6% (0·2–2·5)

Lack of opportunity/time ‘I haven’t had the opportunity’ 2·8% (1·0–7·8)
Cues to action Doctor didn’t advise it or advised against it ‘My general practitioner did not said to take it’ 5·5% (2·2–13·0)
Other motives It’s not an habit/just because ‘I never get the flu shot’ 12·7% (7·7–20·2)

Can’t because his/her already sick with the flu ‘I can’t because I’m sick’ 1·6% (0·6–4·0)

* Authors translation; n= 682; estimates weighted by distribution of Portuguese mainland resident population in terms of region, age group and sex.
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total of nine variables were initially considered: sex, age
group, education, severity, susceptibility, benefits and
three items from the barriers dimension. Unlike items
from the other HBM dimensions, those from the bar-
riers dimension were not aggregated and were included
individually. Of the seven items initially included in
that dimension only three items were considered (‘If
you get the flu shot you get flu symptoms’; ‘I’m against
all type of vaccines’ and ‘Vaccines are very expensive’),
given the high percentage of missing values (>10%) on
the other four items.

From the initial model (Table 5) and after the back-
ward stepwise elimination method and deletion of
variables with a P-value >0·05, the final model com-
prised 3 variables: age groups, the susceptibility
dimension and one item from the barriers dimension.
Not considering oneself susceptible to the influenza
infection increased non-vaccination prevalence by
22%. In the barriers dimension, the prevalence of non-
vaccination decreases by 18% for those who do not
consider that the vaccine causes flu symptoms.

DISCUSSION

The results of our study indicate that influenza vaccine
coverage among high-risk individuals (aged 65 or more
years or reporting a chronic disease) is low (31·3%).
This emphasises the need for public policies in order
to comply with the World Health Organization recom-
mendation of 75% coverage among this group of indi-
viduals [27].

Perceived susceptibility has been reported as one of
the most relevant dimensions in adopting preventive
health behaviours [18]. Our results, from both the
quantitative and qualitative analysis, support this.
On the one hand, high-risk individuals do not consider

themselves susceptible to flu. On the other hand, high-
risk, non-vaccinated individuals believe influenza can
be prevented by measures other than the vaccine.

Our results also show that the high-risk group studied
had misconceptions, insufficient knowledge and lack of
awareness regarding susceptibility. Misconceptions
about the influenza was one of the most common rea-
sons provided by high-risk individuals from four
European countries [27] and is associated with vaccine
non-uptake in other populations groups, namely, health
care workers, elderly and healthy adults [11, 16, 28–31].
Still within the susceptibility domain, another important
aspect from both the quantitative and qualitative results
is the self-knowledge on belonging to the high-risk
group, even though 75·5% of all high risk individuals
reported a relevant chronic disease. Similarly, within
the non-vaccinated high-risk individuals one common
reason for non-vaccination was the belief about not
qualifying for vaccination. This group’s lack of aware-
ness of the risks of complications due to their chronic
disease also relates to the severity domain of the
HBM. The large majority of all high-risk individuals
(96·7%) do not believe that, in their condition (age or
chronic disease), having the flu could exacerbate their
underlying condition. Previous studies have also found
the lack of knowledge about the risk status of this popu-
lation [27].

Another usually relevant domain in vaccination
coverage is barriers, regarded as one of the most
important constructs in determining behaviour change
[19, 28]. Even with correct information on the threat
of a particular disease, barriers can exert a greater
influence than the threat itself [16]. There is usually
a division between practical barriers, concerning the
individuals’ resources and the vaccine availability
and the individuals’ cognitive and emotional barriers

Table 5. Vaccine non-uptake prevalence ratios (PR) adjusted for Poisson regression model for HBM dimensions
(susceptibility and severity)

PR IC 95%

Age groups <45 1 –

45–64 years 0·97 (0·82–1·15)
65+ 0·60** (0·47–0·71)

Susceptibility I am/ can be susceptible to the flue Neither agree nor disagree 1 –

Agree 0·66 (0·42–1·04)
Do not agree 1·22* (1·01–1·50)

Barriers If you get the flu shot you get flu symptoms Neither agree nor disagree 1 –

Agree 1·01 (0·87–1·38)
Do not agree 0·82* (0·68–0·99)

*P< 0·05; **P< 0·01.
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to undertake the new behaviour [19]. The results from
the close-ended questions do not suggest the costs of
the vaccine or vaccine shortage as major recognised
barriers, whereas the flu symptoms produced by the
vaccine were a recognised issue among the majority
of high-risk individuals. Barriers associated with
‘fear of side effects and having/know a bad experience
with the flu shot’ only become relevant within the
open-ended questions and non-vaccinated individuals.
Fear of side effects is a commonly provided reason for
vaccine refusal among different target groups [16, 17,
21, 22, 27, 30] and was, in our study, particularly
important among the non-vaccinated high-risk
individuals.

Previous studies, using different populations, have
reported susceptibility, perceived effectiveness of the
vaccine and its side effects (barriers), physician recom-
mendation and receiving a reminder as non-
vaccination status predictors [16, 17, 21, 27, 30]. In
our study perceived susceptibility and barriers
domains predicted the non-vaccination status.
Vaccine side effects, specifically the flu symptoms
were invoked by about 74% of all high-risk individuals
and this aspect was also a frequent motive not to be
vaccinated. The severity dimension, a usually encoun-
tered aspect in other studies [16, 17, 21, 27, 30] was
not found as relevant in the open-ended or in the
Poisson regression model. Overall, results indicated
that unvaccinated individuals considered not being
susceptible to influenza more relevant than the sever-
ity or disease impact. This suggests that individuals
in risk groups fail to recognise themselves as part of
the population targeted for influenza vaccination.
This was found in both non-vaccinated and vacci-
nated high-risk individuals. This group did not per-
ceive flu could be more serious in their condition.
The distinction between susceptibility and severity in
the results of thematic groups analysis may be a limi-
tation of the study, as non-recognition of belonging to
a risk group might affect the perception of disease
severity.

It is important to keep in mind that perceptions
may change over time, because risk assessment is
embedded in social and cultural contexts [31] and
the study cross-sectional nature hampers results gener-
alisation for different time periods. Second, the prob-
lem of information bias applies to both the chronic
disease and the vaccine uptake questions, which
were self-reported [23]. Furthermore, the question-
naire employed to assess HBM dimensions was not
validated in the Portuguese population, which can

pose validity issues, specifically when assessing
misconceptions.

The mixed method approach allowed us to evaluate
the perception, knowledge andbeliefs towards influenza
disease and vaccine – by assessing the level of agreement
with several close-ended questions from the close-ended
questionnaire – but also by capturing individuals’
perceptions and beliefs regarding the decision making
process of not taking the vaccine. By capturing ‘unfil-
tered’ salient perceptions and beliefs, without a set of
preconceived items, we were able to observe the role
and relevance of some of the HBMdimensions (suscep-
tibility, barriers) over the remaining ones.

In summary, the susceptibility and barriers domains
of the HBM seem to be the most relevant in explaining
vaccine non-uptake, thus emphasising the importance
of misconceptions about influenza and the vaccine.
These dimensions should be used to design future pub-
lic campaigns. The susceptibility dimension points out
the importance of information on who qualifies for vac-
cination – high-risk groups – and influenza infection
(how one can be infected by the influenza virus).
Information on the possible outcomes of the disease
should be included given individuals may be unaware
not only that they are at risk (susceptibility), but also
of the diseases possible complications to high-risk indi-
viduals (severity). Finally, the importance of fear of the
vaccine (barriers) indicates that it is crucial to address
its adverse effects. Educating individuals about the vac-
cine benefits and potential side effects may positively
impact on the vaccine coverage rates.

SUPPLEMENTARY MATERIAL

The supplementary material for this article can be
found at https://doi.org/10.1017/S0950268817000814.
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