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Article history: Background: In 2021, four vaccines against Covid-19 (BNT162b2, mRNA-1273, ChAdOx1nCoV-19, and
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real-world, self-reported frequency and severity of side effects during the week after vaccination.

Methods: Survey data was obtained from April 19, 2021, to October 6, 2021, at three different moments in
time: day one, day three and day seven after vaccination. Answers were linked to individual-level, per-
sonal and clinical information. Respondents were stratified by the vaccine they received and reported

Ié?‘/, ‘;‘(ﬂ'g: effects were presented over time and stratified by severity. We compared our results per vaccine with
Vaccines the frequencies stated in each Summary of Product Characteristics (SmPC). We used binomial logistic
Side effects models to identify associations between respondent characteristics and side effects.

Survey Results: No symptoms were reported by 1,986 respondents (14.35 %), 6,254 informed exclusively mild
Spain symptoms (45.20 %), 3,444 up to moderate symptoms (24.89 %), and 2,153 people (15.56 %) notified also

severe symptoms. Among the latter, the more frequent were extreme tiredness (7.0 %), and nausea or
vomiting (7.1 %). The reported frequency of facial paralysis (0.4 %) was much higher than reflected in
SmPCs. Female sex, younger age, previous positive Active Infection Diagnostic Test, chronicity, and vac-
cination with other than the BNT162b2 vaccine were associated to an increased risk of side effects
(p < 0.001).
Conclusions: Side effects after vaccination are common in the real-world. However, they are principally
mild, and their frequency declines after a few days. Providing patients with dependable, beforehand
information about side effects may improve outcomes and reinforce vaccination programs.
© 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

By the end of 2021, the European Medicines Agency (EMA) had
authorized four Covid-19 vaccines for commercialization in the
European Union (EU): Comirnaty (BioNTech-Pfizer, BNT162b2),
Spikevax (Moderna, mRNA-1273), Vaxzevria (AstraZeneca,
ChAdOx1nCoV-19) and the Covid-19 Vaccine Janssen (Janssen-
Cilag, JNJ-78436735) [1]. All of them were tested in several clinical
trials, meeting the EMA’s scientific standards for efficacy, safety
and quality, and their real-world safety is continuously monitored
and evaluated through the EU EudraVigilance suspected adverse
drug reactions database and other data sources that include phar-
macoepidemiologic studies and surveys such as the CoVaST in the
European Union [1,2] or the V-safe in the United States [2,3].

Local and systemic reactions, usually mild and transient but
common after the administration of any vaccine, may have a neg-
ative impact on the perception of safety of those vaccinated and
undermine vaccination programs. Given the pivotal importance
of implementing successful Covid-19 vaccination programs for
healthcare systems to overcome the pandemic challenge, many
cross-sectional surveys have been carried out worldwide to inform
about vaccine side effects [4-23]. Among these, good to high qual-
ity studies tend to converge in that side effects are common but
rarely severe, and that some individuals may experience more side
effects than others.

From a public health perspective, it is important to gain knowl-
edge about the real-world occurrence of side effects after Covid-19
vaccination. Also, providing patients with dependable, beforehand
information about the frequency and characteristics of these
effects may help to adjust expectations and to reduce the potential
anxiety associated with post-vaccine reactogenicity. With these
objectives, by April 2021 the Valencia Government set up a
region-wide survey within the framework of the ProVaVac Covid-
19 vaccination studies program. The aim of the ProVaVac Survey
Study was to identify the frequency and severity of side effects
during the week after first dose vaccination against Covid-19 in
the region of Valencia, and to identify factors associated to an
increased risk of side effects.

2. Methods
2.1. Study design

Online, cross-sectional, self-report survey study with a volun-
tary sample of people over 12 years old that received their first
dose vaccination with any of the four EU-authorized Covid-19 vac-
cines as of October 2021, within the Covid-19 Vaccination Program
of the region. This study follows the guidelines of the STROBE
Statement for cross-sectional studies [24].

2.2. Setting

The study took place in the region of Valencia, Spain. The Covid-
19 vaccination program was carried out for the approximately 5
million inhabitants of the region, regardless of whether they had
public health care coverage, by the Valencia Health System
(VHS), an extensive network of public hospitals, primary health-
care centers and public health structures, which is part of the Span-
ish National Health System [25] and is funded and mostly provided
by the Valencia Regional Government. The vaccination program
began at the end of Dec 2020, starting with nursing home residents
and healthcare workers, and following by age-strata from oldest to
youngest scheduling appointments via Short Message Service
(SMS). At the end of the campaign, 93 % of those over 11 years of
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age had been vaccinated (91 % fully vaccinated), with figures close
to 100 % for those over 65 years of age.

2.3. Sample size

Sample size was not calculated in the design phase of this study,
as the survey was conducted as part of an epidemiological surveil-
lance program of the Valencia regional government and its primary
purpose was not research. With regard to the accuracy of our esti-
mates based on the number of respondents, for the main objective
of the survey - to estimate the frequency of adverse events in the
general population-, with a population of about 5 million inhabi-
tants (equivalent to an infinite population), and considering a con-
fidence interval of 99 %, our sample size of 13,837 participants
provides estimates with a margin of error of less than 1 % (for
instance, for events with a prevalence of 50 %, d = 0.01093) [26,27].

2.4. Data sources

Self-reported data obtained from the ProVaVac Survey were
linked to individual-level data of the respondents, extracted from
the Valencia Healthcare Integrated Databases (VID). VID is the
result of the linkage, by means of a single personal identification
number, of a set of publicly owned, population-based healthcare,
clinical and administrative electronic databases in the region of
Valencia. VID includes sociodemographic and administrative data
as well as health and healthcare information, including microbio-
logical results (results of any Covid-19 antigen or PCR test carried
out in the region, including private laboratories), as well as the vac-
cination registry [28].

2.5. The ProVaVac survey

The ProVaVac survey, an ad-hoc, telematic, self-administered
questionnaire, available in Spanish and Valencian (local language),
was developed by an expert panel, and a web tool was designed by
the Department of Health of the Valencia Government (see Supple-
mentary Material Table S1). Respondents were asked to self-assess
the intensity/severity (any, mild, moderate or severe) of a list of six
side effects (discomfort in the injection arm / arm pain, headache,
muscle pain, fever, tiredness, and cutaneous eruptions) as well as
the presence or not of three additional side effects (loss of appetite,
nausea or vomiting, and facial paralysis). A free-text field allowed
the report of any additional side effect not included in the list. The
survey was carried on following the Health Department data pro-
tection standards, and participants were asked to introduce their
VID identification number and to verify their identity by confirma-
tion SMSs sent to their mobile phones to enter the survey web tool.
The survey took place from April 19, 2021, to October 6, 2021, (end
of the mass vaccination campaign) and was planned to be repeated
at three moments in time (day one, three and seven after vaccina-
tion), in order to observe the declination of the symptoms along
time and to capture late side effects. Each of the three rounds of
the survey only could be answered on the corresponding day
(24 h window). In case of failing to respond to a survey on time,
respondents were still allowed to answer to the next round.

2.6. Variables and outcomes

Survey data was linked using the single VID id number of each
respondent to a set of clinical and socio-demographic individual-
level data: type of vaccine used, age, sex, previous Active Infection
Diagnostic Test (AIDT) with a positive result, country of origin,
income in the previous year (using the thresholds used by the
Spanish legal regulations to establish the pharmaceutical copay-
ment brackets), and chronicity, a summary measure of individual
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disease burden derived from the Clinical Risk Groups (CRGs) and
stratified in 4 categories (0: healthy, 1: minor or single chronic dis-
ease, 2: chronic diseases with involvement of more than one organ
systems, and 3: chronic dominant disease in three or more organ
systems, active neoplasms, and severe conditions).

2.7. Ethics

The “ProVaVac Survey Study” was carried out under the epi-
demiological surveillance competences of the Valencia Regional
Government (Law 10/2014, Dec 29 on Public Health of the region
of Valencia), without requiring informed consent or ethics
approval by an institutional review board. All participants autho-
rized access to their personal data for the purposes of the study
and all personal data were processed in accordance with the Euro-
pean data protection regulations and the Spanish laws on data
protection.

2.8. Statistical analysis

First, the respondent population was stratified according to the
vaccine received. Second, to compare the characteristics of the four
groups, we used the Kruskal-Wallis test for differences in medians
between groups and y? tests for proportions. All p values, for both
Kruskal-Wallis and y? tests, were adjusted using Holm’s method to
avoid significance by chance derived by multiple comparisons.
Holm'’s method adjusts the p values as following: let n be the num-
ber of tests performed, then the lowest p value is multiplied n
times, the second lowest p value is multiplied n-1 times, and so
on, until the second highest p value, which is multiplied twice,
and, finally, the highest p value, which remains unadjusted [29].
Third, we described the frequency of reported side effects, graded
by intensity where applicable and over time (day after, 3 and 7 days
after). Fourth, we compared our findings to the frequencies stated
in the Summary of Product Characteristics (SmPC) of each vaccine.
Since in SmPCs, fever and slight fever side effects are differenti-
ated; we split the responses to the survey with regard to fever into
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slight fever (reports of mild fever) and fever (responses of moder-
ate and severe fever). Fifth, we used binomial logistic models to
identify associations between patient characteristics and side
effects. We used the Holm'’s method to provided adjusted signifi-
cance estimators [29]. Finally, we conducted a sensitivity analysis
using multinomial logistic model and compared these results to
those of the binomial regressions. All analyses were performed
using R 4.0.5 (R Core Team 2021) statistical software [30].

3. Results

A total of 13,837 individuals who received a first dose of the
Covid-19 vaccine filled 29,122 surveys (10,134 in day one after
vaccination, 9,201 in day three and 9,787 in day seven). All respon-
dents filled at least one round of the survey. mRNA vaccines were
the most prescribed -BNT162b2 (49.4 %) and mRNA-1273 (28.3 %)-,
followed by JNJ-78436735 (18.3 %), and ChAdOx1nCoV-19 (4.0 %).
Median age of respondents was 49 years old and 52.8 % were
female; all groups were non-different (p < 0.001) except for
ChAdOx1nCoV-19 (median age of 60 years old, 56.5 % male,
p <0.001).JNJ-78436735 was mainly prescribed to the 45-64 years
old age group (81.9 % of administered JNJ-78436735 doses)
whereas ChAdOx1nCoV-19 was devoted almost completely to the
45-64 yr. age group (99.5 % of ChAdOx1nCoV-19 doses). For mRNA
vaccines, 87.6 % of BNT162b2 doses and 90.5 % of mRNA-1273
doses were used in patients younger than 65 years old. 8.0 % of
the respondents had a positive AIDT result and 54.9 % had no
comorbidity, 71.2 % were Spanish and 49.8 % earned less 18000 €
(see Table 1).

3.1. Frequency and severity of side effects

Mild arm pain, the most reported side effect, was experienced
by more than 50 % of respondents on day one after vaccination
but less than 10 % on day seven. All side effects tended to decrease
over the week after vaccination except eruption which was stable.
No symptoms were reported by 1,986 respondents (14.35 %), 6,254

Table 1
Demographic characteristics of the study population.
BNT162b2 mRNA-1273 ChAdOx1n CoV-19 JNJ-78436735 Adjusted Overall
p value *
Female (% 3675 (53-8%) 2069 (52-8%) 239 (43-5%) 1326 (52-2%) 0-0015' 7309 (52-8%)
Age median (IQR), yr. 48 (36-55) 41 (36-55) 60 (60-61) 50 (47-53) < 0-0001" 49 (39-55)
Age distribution, yr (%)
<45 2646 (38-7%) 2340 (59-7%) 0 (0-0%) 439 (17-3%) < 0-0001° 5425 (39-2%)
45-64 3342 (48:9%) 1205 (30-8%) 546 (99-5%) 2079 (81-9%) 7172 (51-8%)
>65 843 (12:3%) 373 (9:5%) 3 (0-5%) 21 (0-8%) 1240 (9-0%)
Positive Covid Test 567 (8-3%) 439 (11-2%) 31 (5:6%) 76 (3-0%) < 0-0001" 1113 (8-0%)
Country of origin (%)
Spain 4845 (70-9%) 2665 (68-0%) 434 (79-1%) 1906 (75-1%) < 0-0001° 9850 (71-2%)
Europe 221 (3-2%) 98 (2-5%) 21 (3-8%) 52 (2-0%) 392 (2-8%)
Other countries 240 (3-5%) 198 (5-1%) 10 (1-8%) 85 (3:3%) 533 (3-9%)
Unknown 1525 (22-3%) 957 (24-4%) 84 (15-3%) 496 (19-5%) 3062 (22-1%)
Income, €fyr. { (%)
<18,000 3611 (52:9%) 1888 (48-2%) 266 (48-5%) 1125 (44-3%) < 0-0001° 6890 (49-8%)
18,000-100,000 2666 (39-0%) 1656 (42-3%) 204 (37-2%) 1210 (47-7%) 5736 (41-5%)
>100,000 61 (0-9%) 48 (1-2%) 5 (0-9%) 32 (1-3%) 146 (1-1%)
Unknown 493 (7-2%) 326 (8:3%) 74 (13-5%) 172 (6-8%) 1065 (7-7%)
Chronicity § (%)
0 Healthy 3693 (54-1%) 2272 (58-0%) 210 (38-3%) 1424 (56-1%) < 0-0001° 7599 (54-9%)

1 Minor/Unique

2 Moderate/Severe

3 Very High Risk
Total n (%)

2731 (40.0%)
350 (5-1%)
57 (0-8%)
6831 (49-4%)

1440 (36-8%)
183 (4-7%)
23 (0-6%)
3918 (28-3%)

267 (48-6%)
62 (11-3%)
10 (1-8%)
549 (4.0%)

991 (39-0%)
108 (4-3%)
16 (0-6%)
2539 (18-3%)

5429 (39-2%)
703 (5-1%)

106 (0-8%)
13,837 (100-0%)

All percentages are presented as column-wise calculations except for the Overall row, where row-wise is performed.* p values using Kruskal-Wallis and 2 tests, accounting
for medians and proportions differences, respectively, were adjusted using Holm’s method. ' Significant difference between groups at o = 0.01. *Unknown: mainly civil
servants, subject to different co-payment system not associated with the income of the previous year. ¢ Chronicity value from the Population Health Stratification System.
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Fig. 1. Self-reported side effects after Covid-19 vaccination. Denominators are 10,134, 9,201, and 9,787 for days one, three and seven after vaccination, respectively.

informed exclusively mild symptoms (45.20 %), 3,444 up to moder-
ate symptoms (24.89 %), and 2,153 people (15.56 %) notified also
severe symptoms (see Fig. 1). Moderate and severe arm pain were
reported by 23.7 % and 36.7 % of patients vaccinated with
BNT162b2 and mRNA-1273, respectively, versus 11.3 % and
11.8 % with ChAdOx1nCoV-19 and JNJ-78436735, respectively
(p < 0.001). Moderate to severe muscle pain and tiredness were
less noted for mRNA vaccines (20.80 % and 29.5 % for
ChAdOx1nCoV-19, 24.2 % and 33.7 % for JNJ-78436735, versus
6.9 % and 13.5 % for BNT162b2, and 11.3 % and 20.3 % for mRNA-
1273; p < 0.001). Severe symptoms reporting was below 5 % for
all side effects except for tiredness (7.0 %), and nausea or vomiting
(7.1 %). Facial paralysis was informed by 0.4 % of respondents (see
Table 2). Twenty-two additional side effects were recounted as free
text, the more frequent being dizziness, reported by 469 patients
(3.39 %) and somnolence (282 patients, 2.04 %; see Supplementary
Material Table S2).

3.2. Comparison to SmPC risk data

Arm pain, headache, muscle pain, fever or low-grade fever, and
tiredness are classified as “very frequent” (<10/100) in the SmPC of
the four vaccines, which is overall consistent with our results (with
the exception of feverish feeling, which was “frequent”, <1/100, for
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mRNA vaccines). Eruption, which is classified as “rare” (<1/10,000)
for ChAdOx1nCoV-19 and JNJ-78436735, was “frequent” for all
vaccines in our survey. Nausea or vomiting is classified as “fre-
quent” for BNT162b2 and “very frequent” for the rest of the vacci-
nes, whereas our findings found “frequent” occurrence for all
vaccines. Lateral facial paralysis appeared in the four groups and
was “uncommon” (<1/1,000) in our setting, whereas it is reported
as a “rare” event in SmPCs of mRNA vaccines and is not reported in
adenovirus-based vaccines. Loss of appetite is tagged as “uncom-
mon” in the case of ChAdOx1nCoV-19 vaccine but showed to be
“very frequent” (see Fig. 2).

3.3. Associated patient factors

In binomial logistic regression models, female sex and vaccina-
tion with mRNA-1276 were associated to a higher risk of all side
effects under analysis (p < 0.001; facial paralysis results are not
included as no significant OR was found for any variable). Being
younger than 65 years old was associated to an increased risk of
all side effects but eruption (p < 0.001). Risk of side effects also
increased in patients with positive AIDT or people vaccinated with
other than BNT162b2 in six categories (p < 0.001) and chronicity
increased risk in four categories over eight (p < 0.001, see Supple-
mentary Material Table S3). For intensity-graded side effects (arm
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Table 2
Vaccines side effects of the study population.
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BNT162b2 mRNA-1273

ChAdOx1n CoV-19

JNJ-78436735 Adjusted p value * Overall

Arm pain (%)

Any 5131 (75-1%) 3283 (83-8%) 346 (63-0%)
Mild 3515 (51-5%) 1844 (47-1%) 284 (51-7%)
Moderate 1455 (21-3%) 1196 (30-5%) 56 (10-2%)
Severe 161 (2-4%) 243 (6:2%) 6(1-1%)
Headache (%)
Any 1752 (25-6%) 1253 (32-0%) 241 (43-9%)
Mild 1247 (18-3%) 826 (21-1%) 158 (28-8%)
Moderate 402 (5-9%) 319 (8:1%) 63 (11-5%)
Severe 103 (1-5%) 108 (2-8%) 20 (3-6%)
Muscle pain (%)
Any 1766 (25-9%) 1223 (31-2%) 275 (50-1%)
Mild 1291 (18-9%) 778 (19-9%) 161 (29-3%)
Moderate 376 (5-5%) 318 (8:1%) 79 (14-4%)
Severe 99 (1-4%) 127 (3-2%) 35 (6-4%)
Fever (%)
Any 754 (11-0%) 780 (19-9%) 175 (31:9%)
Mild 603 (8-8%) 494 (12-6%) 109 (19-9%)
Moderate 124 (1-8%) 200 (5-1%) 47 (8-6%)
Severe 27 (0-4%) 86 (2-2%) 19 (3-5%)
Tiredness (%)
Any 3094 (45-3%) 2120 (54-1%) 354 (64-5%)
Mild 2105 (30-8%) 1283 (32.7%) 192 (35-0%)
Moderate 721 (10-6%) 542 (13-8%) 116 (21:1%)
Severe 268 (3-9%) 295 (7-5%) 46 (8-4%)
Cutaneous eruptions (%)
Any 279 (4-1%) 236 (6:0%) 26 (4-7%)
Mild 222 (3-2%) 156 (4-0%) 23 (4-2%)
Moderate 41 (0-6%) 54 (1-4%) 1(0-2%)
Severe 16 (0-2%) 26 (0-7%) 2 (0-4%)

Loss of appetite (%)

474 (6-9%)
Nausea/vomiting (%)

362 (5-3%)
Facial paralysis (%)

25 (0-4%)

434 (11-1%) 82 (14-9%)

332 (8-5%) 51 (9-3%)

18 (0-5%) 4(0-7%)

1706 (67-2%) <0-0001" 10,466 (75-6%)
1404 (55.3%) 7047 (50.9%)
278 (10-9%) 2985 (21-6%)
24 (0-9%) 434 (3-1%)
1190 (46.9%) <0-0001* 4436 (32-1%)
719 (28-3%) 2950 (21-3%)
322 (12-7%) 1106 (8-0%)
149 (5.9%) 380 (2.7%)
1239 (48-8%) < 0.0001 4503 (32:5%)
625 (24-6%) 2855 (20-6%)
409 (16-1%) 1182 (8-5%)
205 (8-1%) 466 (3-4%)
960 (37-8%) < 0.0001 2669 (19-3%)
544 (21-4%) 1750 (12-6%)
305 (12-0%) 676 (4-9%)
111 (4-4%) 243 (1.8%)
1743 (68-6%) < 0.0001" 7311 (52-8%)
887 (34-9%) 4467 (32.3%)
501 (19-7%) 1880 (13-6%)
355 (14-0%) 964 (7-0%)
133 (5-2%) 0-0002 674 (4.9%)
97 (3-8%) 498 (3-6%)
21 (0-8%) 117 (0-8%)
15 (0-6%) 59 (0-4%)
388 (15-3%) < 0.0001" 1378 (10-0%)
240 (9-5%) <0.0001* 985 (7-1%)
10 (0-4%) 1.0000 57 (0-4%)

All percentages are presented as column-wise calculations. * p values from 2 tests, for accounting proportions differences, have been adjusted using Holm’s method.

Significant difference among groups at o = 0.01.

pain, headache, muscle pain, fever, tiredness, and eruption), results
of multinomial logistic regressions were, overall, comparable to
those found in binomial analyses (see Supplementary Material,
Table S4 and Figures S5 to S10) Fig. 3.

4. Discussion

In this population-based, three-round survey to identify the
self-reported frequency and severity of side effects during the
week after Covid-19 vaccination, we showed that side effects are
common, but generally mild, and tend to disappear in a few days.
Overall, potential side-effects risks described in SmPCs are consis-
tent with our result with some exceptions, such as cutaneous erup-
tion or loss of appetite which appear to be more frequent in our
setting. More important, however, may be the rate of facial paral-
ysis, with values greater than 1/1000, when it is only considered as
a rare event in SmPCs, and only in mRna vaccines factsheets. This
difference between clinical trial data and observational evidence
on incidence of facial paralysis has been observed previously and
merits attention [31].

We also found that some patients characteristics, notably
younger age, female sex, and previous Covid-19 infection appear
to be associated with increased risk of experiencing side effects.
Our results are consistent to those of similar studies carried out
in different settings, of varying quality and representativeness
(although some are of high quality and included a vast number
of respondents), where younger, female, and previously infected
patients systematically report experiencing more side effects [4-
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16]. Other studies have not found associations between patient
characteristics and side effects, but those come from less compara-
ble settings or do not seem powered enough to draw reliable con-
clusions [17-23].

This study has some strengths. To our knowledge, this is the
first work to address self-reported side effects of four widely used
Covid-19 vaccines worldwide, and to provide results for the whole
population, per vaccine, and in three moments of time during the
first week after first dose vaccination in southern Europe. Also,
we highlighted the differences between observed local risks and
those stated in the SmPCs. In this way, our findings may be useful
to optimize the accuracy of patient’s information strategies in our
setting. Finally, we aimed to include a large number of patients in
the three rounds of the survey, allowing for the obtention of robust
estimators and minimizing risk of bias.

It has also some limitations. First, our population is not repre-
sentative of the general population of the region, therefore extrap-
olation of results should be made with caution. As older
populations and essential workers were the first groups to be vac-
cinated in the country, by the time of the start of the survey most
of the population over 70 years old was already vaccinated in our
setting, resulting in a relatively young population of respondents in
the ProVaVac survey. Second, other biases may be affecting our
results, derived from the relatively limited number of respondents
(when compared to the total number of people vaccinated for a
first dose, which is, to date, roughly 90 % of the population), the
digital breach (differences in access to communication technolo-
gies due to sociodemographic factors), or other artifacts, such as
the difference in the percentage of use of vaccines by different
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Fig. 2. Comparison between the risks in the Summary of Product Characteristics factsheets and the observed risks in ProVaVac.

age groups, resulting from national policy guidance allocating
specific vaccines to specific age groups, or the different rate of pos-
itivity between age ranges, with younger people being more
exposed to Covid-19 infection, and therefore more exposed to side
effects after vaccination than older populations. Third, data from
self-reported questionnaires are subject to potential lack of validity
and reliability and may be affected by biases such as self-reporting
bias, or social desirability bias, where respondents report higher or
lower levels of side-effects based on subjective factors [32]. Recall
and selective recall biases, usually present too in self-report stud-
ies, were minimized by allowing participants only 24 h to complete
the survey. Fourth, not all the patients fulfilled the three rounds of
the survey, resulting in incomplete longitudinal data. However, we
had a large number of patients in each round and provided robust
findings at day one, three and seven after vaccination.

Side effects after Covid-19 vaccination are frequent in our set-
ting. Even if the symptoms are generally mild and transient, we
found some noteworthy differences in the occurrence of some
symptoms to of those reported in clinical trials. In combination
with the identification of factors associated with a higher fre-
quency of side effects, our findings may contribute to a better
understanding of the impact of vaccination side effects in our pop-
ulation and to refining patient communication strategies, in order
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to improve patient outcomes and to ultimately reinforce vaccina-
tion programs.
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