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ADHERENCE TO INFLUENZA VACCINATION AMONG MEDICAL STUDENTS DURING AND AFTER
INFLUENZA A (H1N1) PANDEMIC

Stéfano Ivani de PAULA, Gustavo Ivani de PAULA, Kelly Simone Almeida CUNEGUNDES & Maria Isabel de MORAES-PINTO

SUMMARY
This study evaluated the adherence to influenza vaccination among medical students in 2010 and 2011. From August to December
2011, a questionnaire was used to record the influenza vaccination in 2010 and 2011, reasons for acceptance of the influenza vaccine
and knowledge of healthcare workers about the influenza vaccine recommendation. One hundred and forty-four students from the 2nd
to the 6th years of the medical school were interviewed. A great adherence to pandemic influenza vaccine was noted in 2010, (91%
of the students), with “self-protection” being the most common reason cited for vaccination. Other determinants for the vaccination
during pandemic were “convenient access to vaccine” and “encouragement by peers and teachers in workplaces and at the university”.
However, there was a great decay in the acceptance to vaccine in the next influenza season (2011). Only 42% of the students received
the vaccine. They claimed “lack of time” and “have forgotten to take the vaccine” as the main reasons. The “knowledge on the
recommendation of influenza vaccine to healthcare workers” increased when the students come to attend the last year of the medical
school, but that was an insufficient motivator for vaccination. Strategies to increase vaccination should be based on the abovementioned
aspects for the adoption of effective measures in both, pandemic and seasonal periods.
KEYWORDS: Influenza vaccination; Vaccine acceptance; Healthcare workers; Medical students.

INTRODUCTION
Influenza is a common respiratory disease worldwide caused by
influenza viruses, which have pneumonia as a major complication1.
Due to the high rate of virus mutation, influenza vaccination needs to be
administered annually in different groups of individuals amongst whom
healthcare workers are included1,2. Influenza vaccination of healthcare
workers reduces their risk of infection and also prevents transmission of
influenza from healthcare workers to patients2.

workers in the pandemic period were variable around the world11-29.
In 2011, the following seasonal vaccination, a trivalent vaccine was
administered to different risk groups, including healthcare workers.
We obtained data from these two seasons to evaluate medical
students’ compliance with the vaccine, and if there was a positive effect of
pandemic on the next vaccination season. We also assessed the perception
of medical students on influenza vaccination.
METHODS

However, healthcare workers are known to have a low compliance
with influenza vaccination3-8. The main reasons for the refusal of the
influenza vaccine are: fear of adverse reactions, lack of concern, lack of
awareness of the risks, doubts about the effectiveness of the vaccine, not
like injections, difficult access to vaccine9,10.
In 2009, a new strain of influenza A (H1N1) spread globally and
caused the first pandemic of the 21st century. In the 2009/ 2010 influenza
season in the northern hemisphere and in the 2010 influenza season in
the southern hemisphere, a monovalent vaccine was available against the
new virus strain. The uptake rates of influenza vaccine among healthcare

Study population
This cross-sectional study was conducted at the Federal University of
Sao Paulo, Sao Paulo, Brazil, which has 726 medical students distributed
into six years of the undergraduate program. A questionnaire was applied
to students from the second to the sixth year.
The 121 first year students in 2011 were excluded because they had
not yet started classes when the pandemic began. Therefore, 605 students
were eligible for the study.
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Prior to the study, the McNemar test was employed to assess the
minimum sample size to prove a statistical difference in adherence to
influenza vaccination among medical students in 2010 and 2011. Twentyone students from each year of the medical undergraduate program was
the minimum sample size calculated.

answers of open questions were pooled, whenever possible, in one of the
options of the multiple choice questions. Finally, the students were asked
about their knowledge on the recommendation of influenza vaccination
for healthcare workers every season.
Statistical analysis

Ethical considerations
This study was approved by the Ethics Committee of the Federal
University of Sao Paulo, Sao Paulo, Brazil (process number 0798/11).
All the participants signed a written informed consent before answering
the questionnaire.

Categorical variables were analyzed using the Pearson Chi-square
test. The McNemar test was employed to assess compliance with
vaccination in 2010 and 2011. Statistical analysis was undertaken using
the Minitab 16 software (Minitab Inc. Pennsylvania, USA). The level of
significance was set at p < 0.05.

Questionnaire

RESULTS

The questionnaire was applied to each of the students by the
interviewers, one at a time. Students were selected by convenience at the
university. From August to December 2011, 144 students representing
23.8% of the eligible students were interviewed: 39 from the second year;
26 from the third year; 26 from the fourth year; 25 from the fifth year
and 28 from the sixth year. The number of recruited students from the
second year had to be increased because, in this group, there was a high
concordance between influenza vaccination considering 2010 and 2011.
Regarding the other years, this procedure was unnecessary.
The questionnaire consisted of demographic data (name, gender,
date of birth) and presence of chronic disease. Students were asked if
they had received the pandemic H1N1 influenza vaccine in 2010 and the
seasonal influenza vaccine in 2011. The reasons for influenza vaccine
acceptance or non-acceptance in both seasons were obtained by open
questions and multiple choice questions. Open questions were “Why did
you receive influenza vaccine” or “Why did you not receive influenza
vaccine”. Multiple choice questions were posed with reasons for refusing
or accepting vaccination in 2010 and 2011. Students could choose two
options for each question. In order to facilitate the data analysis, the

The first 144 students who were invited to participate in the study
and were asked to answer the questionnaire agreed. Seventy-two of them
(50%) were male. The median age was 23.3 years (range: 19.3 to 36.2).
Chronic disease was reported by 38 of 144 students (26.4%). The most
prevalent chronic diseases were allergies (asthma, rhinitis) and metabolic
diseases (hypothyroidism, hyperthyroidism and obesity) (Table 1).
The influenza vaccine is given in a seasonal campaign so that a
vaccination card is not required and not usually filled in. Thus, when
medical students were interviewed, immunization records were not checked
and only oral information was taken into consideration. Participants
were divided into four categories: 1) vaccinated in 2010 and 2011; 2)
vaccinated in 2010, but not vaccinated in 2011; 3) not vaccinated in 2010,
but vaccinated in 2011; 4) not vaccinated in 2010 and in 2011. Among the
144 medical students interviewed, only two from the second year did not
remember having had or not the influenza vaccine in 2011, and another
student from the 4th year did not remember whether he had been vaccinated
in 2010. These students were excluded from the statistical analysis. Table
2 shows the influenza vaccination compliance among medical students in
2010 and 2011 according to the year of medical school.

Table 1
Characteristics of the 144 medical students included in the study

Parameters

2nd year

3rd year

4th year

5th year

6th year

Total

19 (48.7)

12 (46.2)

16 (61.5)

15 (60.0)

10 (35.7)

72 (50.0)

Median age (range)

21.4 (19.3-30.0)

22.2 (20.0-27.9)

22.8 (20.5-26.9)

24.5 (21.6-36.2)

25.5 (23.0-29.1)

23.3 (19.3-36.2)

Chronic disease (%)

07 (18.0)

07 (26.9)

08 (30.8)

13 (52.0)

03 (10.7)

38 (26.4)

Male gender (%)

Table 2
Influenza vaccination compliance among medical students in 2010 and 2011

Vaccination
2010/2011

2nd year

3rd year

4th year

5th year

6th year

Total

+/ + (%)

23 (62.2)

7 (26.9)

8 (32.0)

10 (40.0)

8 (28.6)

56 (39.7)

+/ - (%)

11 (29.7)

15 (57.7)

16 (64.0)

14 (56.0)

17 (60.7)

73 (51.8)

-/ + (%)

1 (2.7)

0 (0.0)

1 (4.0)

0 (0.0)

1 (3.6)

3 (2.1)

-/ - (%)

2 (5.4)

4 (15.4)

0 (0.0)

1 (4.0)

2 (7.1)

9 (6.4)

Chi-squared test between 2010+/ 2011+ and 2010+/ 2011-: p = 0.020
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Except for students from the second year, more than 50% of the
students belonged to category 2 (vaccinated in 2010, but not vaccinated
in 2011). In the second year, most students belonged to category 1
(vaccinated both in 2010 and 2011). When the students from the second
year were compared with those from the other years of the medical
school, the difference was statistically significant (Chi-squared test, p =
0.020). Category 4 (not vaccinated in 2010 and in 2011) was represented
primarily by students from the third year, however, the small number of
students in category 4 prevented statistical analysis (Table 2).
The McNemar test showed that there was a decrease in compliance
with vaccination from 2010 to 2011. For second year students, the
McNemar test had a p value of 0.006. Regarding students from the third,
fourth, fifth and sixth years, the p value was < 0.001. When students were
analyzed all together, the p value was also 0.001 (Table 3).
Table 3
Percentage of students vaccinated against influenza in 2010 and 2011

Vaccinated in 2010 (%)

Vaccinated in 2011 (%)

2 year

36 (92.3%)

24 (61.5%)

3 year

22 (84.6%)

07 (26.9%)

4 year

24 (92.3%)

10 (38.5%)

5th year

24 (96.0%)

10 (40.0%)

6 year

25 (89.3%)

09 (32.1%)

All years

131 (91.0%)

60 (41.7%)

0.53*

0.0027**

nd
rd
th

th

p value

Fig. 1 - Reasons reported by medical students for being vaccinated in 2010 and in 2011
influenza seasons.

* Chi-squared test. ** Partition of Chi-squared test

We also assessed data from each year separately. In 2010, 131 of
144 medical students were vaccinated against influenza, while only 60
students were vaccinated in 2011. This difference was noted in all the
years analyzed in the study. In 2010, there was a high compliance with
influenza vaccination among students of all the years, with no statistically
significant difference among years (Chi-squared test, p = 0.530). In 2011,
second year students showed the highest compliance, and a statistical
significant difference when compared with students from the other years
(Chi-square partition, p = 0.003) (Table 3).
The reasons for having or not having been vaccinated in 2010 and
2011 in the multiple choice questions are shown in Figures 1 and 2.
In the multiple choice questions, “self-protection” was the most
common reason for having received the vaccine both in 2010 and 2011 for
students of all years. The second most cited reason was “the convenient
access to vaccine” (Fig. 1). Among the sixth year students, “protection
of patients” was the second reason for vaccination in 2010. On the other
hand, most students chose “lack of time” as the reason for not being
vaccinated in 2011 (Fig. 2), except for second year students, who referred
predominantly “I did not know the vaccine was recommended”. Sixth
year students cited “lack of time” more frequently than students of the
other years, and this difference was statistically significant (Chi-squared,
p = 0.010). There was also a statistically significant difference between
second year students and the other years when the answer “I did not know
the vaccine was recommended” was considered (Chi-squared, p = 0.002).

Fig. 2 - Reasons reported by medical students for not being vaccinated in 2010 and in 2011
influenza seasons.

As described in methods, in order to facilitate data analysis, the
answers of open questions were pooled, whenever possible, in one
of the options of the multiple choice questions. In both years (2010
and 2011), most answers for those who received the vaccine were
grouped into five options, with different proportions between 2010
e 2011. These options were: “self-protection”, “compliance with the
recommendation”, “convenient access”, “to be a healthcare worker”,
“informal recommendation at the university”. The latter two were not
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in the multiple choice questions. “Self-protection” was again the most
common reason for having received the vaccine both in 2010 and 2011.
The second reason was “informal recommendation at the university” in
2010 and “being a healthcare worker” in 2011.
Because only thirteen students did not receive the vaccine in 2010, no
statistical analysis could be performed. On the other hand, among the 84
students who had not been vaccinated, 24.4% referred to “have forgotten”
as the reason not to have been vaccinated. This type of answer was not
available in the multiple choice questions. However, students of second
and third years declared that they “did not know the recommendation”
for the influenza vaccine.
Finally, the students were asked about their knowledge on the annual
influenza vaccine recommendation for healthcare workers. Awareness of
the recommendation increased as students advanced in the undergraduate
program. Fifty-nine percent and 58% knew the recommendation among
second and third year students, respectively, compared with 73% and
72% among fourth and fifth year students, respectively. Ninety-six
percent of the sixth year students were aware of this recommendation
(Chi-squared, p = 0.008).
DISCUSSION
Influenza vaccination is recommended annually for healthcare
workers aiming at their own protection against infection and also
prevention of transmission of influenza from healthcare workers to
patients30. However, a low adherence is observed in this professional
group3-8.
In our study, we observed that 91% of interviewed students (131/144)
adhered to the pandemic vaccination in 2010, which appears to be the
tendency in Brazil31. This high acceptance of the pandemic vaccine
among healthcare workers was seen in other places in the world11-13, but
many studies showed very low vaccine uptake in some countries14-29. The
vaccination campaign against the pandemic virus H1N1 in Brazil had also
a high adherence among various population groups with recommendation
to receive it31,32.
We noted that the main motivation to be vaccinated was the student’s
own protection. In line with our findings, we noted that self-protection was
an important reason to accept the pandemic vaccine in other places, even
when the vaccine uptake was low11-13,15,22,33, and that was the main reason
in two studies19,27. Although our rate of students who refused the pandemic
vaccine was very low, the great barriers to receive the vaccine reported
in the literature were fear of vaccine adverse events and doubts about the
vaccine safety15,17,20,21,24-26,33,34. Interestingly, in our study, the fear of adverse
events was not an important reason for not being vaccinated. Also, there
were few reports of lack of confidence in the vaccine, which is evidenced
by the high rate of adherence to the influenza vaccination in 2010 (91%
vaccinated). As the main motivators for receiving or refusing the vaccine
are predominantly focused on the own risk perception, interventions to
improve the vaccine acceptance in future pandemics should be focused
on the benefits of the vaccine to the healthcare worker’s health, on the risk
for those who refuse the vaccine, and on giving correct information about
the vaccine safety and the more frequent adverse events.
Obviously, it is essential that healthcare workers are offered high
Page 4 of 6

quality information. Some studies showed that obtaining vaccine
information from mass media was a predictor not to accept the
pandemic vaccine20,24,26,35. In our study, however, very few students cited
‘’information extracted from mass media‘’ as motivators to receive or
not to receive the vaccine. On the other hand, healthcare workers who
acquired information about the vaccine from evidence based scientific
sources were more likely to accept the pandemic vaccine26,35. Again,
that was not a common reason cited by students from our sample to
receive or not to receive the vaccine. Interestingly, many students in our
study received the vaccine in 2010 due to the fact that this issue was
discussed informally at the University with peers and teachers. Other
studies exposed similarly situations, emphasizing the importance of being
encouraged by peers and supervisors to get vaccinated11,13. This might
suggest that discussing the benefits of healthcare workers vaccination, its
importance in pandemic situations, and risks of not receiving the vaccine
at the University or workplace could encourage healthcare workers and
improve adherence to vaccination.
Nevertheless, we noted a reduction in the adherence to influenza
vaccination in 2011, with only 41% of interviewed students reporting
vaccination. There are reports of low adherence to influenza vaccine
in seasons following pandemics19,36-41. In our study, “lack of time” and
“forgetting to take the vaccine” were the main reasons for not having
taken the vaccine in 2011. Conversely, other reasons were cited in the
literature, for example “to believe to be in good health”, “fear of side
effects from vaccine” and “doubts about vaccine efficacy”, ‘’limited
knowledge of influenza vaccines’’36,39,40. To reinforce this, Larson et al.10
found that a growing number of people fail to get vaccinated due to a lack
of confidence in the vaccine (determined by psychological, sociocultural
and political factors). However, the population surveyed in our study
apparently agrees to take vaccines, but does not think that should spend
some time to get vaccinated – unless in a pandemic period.
Moreover, “knowing the official vaccine recommendation” is not
enough to increase the vaccination coverage rate42. Although among 2nd
year medical students, the lack of knowledge on recommendation of
vaccination contributed, in some cases, not to be vaccinated in 2011, the
6th year medical students were aware of the recommendation of influenza
vaccination and, despite the awareness, low vaccination coverage was
observed in the same year. Betsch et al.43 also consider “knowledge of an
official recommendation” as a weak predictor to receive the vaccine. We
believe that a more striking measure to improve adherence to influenza
vaccine would be to facilitate the access to vaccination. That was the
second most prevalent reason cited by our sample for getting the vaccine
both in 2010 and 2011. It is possible that this “easy access to vaccine”
occurred in the pandemic period, contributing to the higher acceptance of
the vaccine. In Brazil, during the pandemic, many healthcare institutions
organized the vaccination of their professionals31 and this strategy should
also be used in non-pandemic years. We think that offering the vaccine at
the work site and in multiple shifts can be effective measures, especially in
our sample, for which lack of time was an important barrier to vaccination.
Our study had some limitations, the most important one being
the fact that it was performed comparing pandemic influenza with
the next seasonal influenza vaccine coverage rate, because we did not
have a seasonal vaccination in 2010. However, this comparison can
yet be performed, as some factors influencing pandemic influenza
vaccination were the same influencing seasonal influenza vaccination44,45.
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Nevertheless, the intensity of motivation to be vaccinated is higher during
a pandemic.
In conclusion, we believe that to improve the adherence to seasonal
influenza vaccine and also in future pandemics, different strategies can be
pursued. It is important to clarify the benefits of the vaccine, emphasizing
the self-protection. Also, it is essential to address the misperceptions about
vaccine safety and adverse events, although that was not an important
barrier to vaccination in our sample. In addition, encouragement to
vaccination by peers and teachers should be done in the workplace and
at the university, because knowledge about vaccine recommendation is
not enough. Finally, to promote an easier access to vaccine can be an
important step to improve vaccination. We believe that these measures
can be effective in both pandemic and seasonal periods.
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