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ABSTRACT 
Introduction: Vaccination remains a key strategy to living endemically with COVID-19. The 
Pfizer-BioNTech COVID-19 vaccine was first granted interim authorisation for use in Singapore in 
December 2020. With overseas studies published about the safety and side effect profiles of mRNA  
COVID-19 vaccines focusing mainly on non-Asian populations, we described the side effects of  
Pfizer-BioNTech COVID-19 vaccination experienced by the healthcare workers (HCWs) in a tertiary 
hospital in Singapore.
Methods: Data were obtained from the Occupational Health Clinic (OHC) at the National University  
Hospital in Singapore, which monitored staff for any adverse effects within 30 minutes post-
vaccination on-site and any adverse effects after that. A cross-sectional study among the vaccinated  
HCWs was conducted using an online survey, which established basic demographics, histories of  
allergies or atopic disorders, and adverse events encountered after dose 1 and dose 2 of vaccination.
Results: No anaphylaxis was reported. Most common symptom was giddiness (32.7%) experienced  
by HCWs within 30 minutes. Adverse events attended post-vaccination by OHC were generally mild  
and self-limiting. From the survey, odds of experiencing an adverse event after dose 2 was significantly 
higher than after the first dose, especially for fever/chills (odds ratio [OR] 22.5). Fever/chills, injection 
site reactions, headache, aches and pains, and feeling unwell were significantly more common in  
HCWs below 60 years compared to those ≥60 years. An allergy to food (adjusted OR 2.7) and a history  
of eczema/sensitive skin (adjusted OR 2.6) were associated with a skin reaction not at injection site.
Conclusion: The side effects experienced after Pfizer-BioNTech COVID-19 vaccines are generally  
self-limiting and mild, with no anaphylaxis reported.
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INTRODUCTION
The newly emerged coronavirus virus 2019  
(COVID-19) disease was declared a Public Health 
Emergency of International Concern by the World 
Health Organization (WHO) on 30 January 2020, and 
subsequently designated a pandemic on 11 March  
2020.1 Globally, over 209 million cases have been  
reported, with more than 4.4 million confirmed deaths 
as of 20 August 2021,2 with numbers increasing daily. 

A series of public health measures including social 
distancing, wearing of face masks, maintaining good 
personal hygiene and lockdowns have been introduced 
to mitigate the spread of the virus. Vaccination, however, 
remains a key strategy for sustained protection, and 
living endemically with the virus.3    

On 11 December 2020, the US Food and Drug 
Administration issued the first emergency use  
authorisation for the BNT162b2 COVID-19 vaccine 
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CLINICAL IMPACT

What is New
• This study describes the safety and side effect 
profile of Pfizer-BioNTech COVID-19 vaccination of 
the healthcare population in Singapore.

• Side effects are generally self-limiting and mild, 
similar to trials done overseas that comprise mainly 
non-Asian participants.

Clinical Implications
• The benefits of vaccination against acquiring 
COVID-19 infection and its possible complications 
outweigh the side effects experienced.

• The results from this paper can be used to 
encourage more to take up COVID-19 vaccination.

developed by Pfizer and BioNTech in individuals aged  
16 years and above.4 The Pfizer-BioNTech COVID-19 
vaccine belongs to a novel category of vaccines called 
messenger ribonucleic acid (mRNA) vaccines. mRNA 
vaccines deliver segments of mRNA that encode 
for a protein, which in the case of the COVID-19 
mRNA vaccines, is a code for the spike protein found 
on the surface of severe acute respiratory syndrome  
coronavirus 2 (SARS-CoV-2) virus. mRNA is highly 
degradable, and so these mRNA vaccines have been 
designed to deliver the mRNA material within liposomes 
for protection. These liposomes, which contain 
polyethylene glycol and various other excipients, are 
highly immunogenic and are thought to be responsible 
for the strong local and systemic side effects reported in 
patients. SARS-CoV-2 enters the host airway mucosal 
cells via the attachment of its spike protein to the  
host’s ACE-II receptor, thus, antibodies to the spike  
protein are induced by the vaccine, allowing for  
protection against future infection.5,6 

There have been concerns among the public and even 
among health professionals about the safety profile of 
mRNA vaccines, given that they are new to the market. 
In the clinical trials of Pfizer-BioNTech COVID-19 
vaccines, frequently reported reactions were pain at  
the injection site, fatigue and headache, which were  
usually short-term. Systemic reactions were more  
common and severe after the second dose than after  
the first dose, and were generally more common in  
those under the age of 55 compared to older recipients. 

The incidence of serious adverse events was low and  
was similar in both vaccine and placebo groups.7 

Singapore was the first country in Asia to receive the 
vaccine on 21 December 2020, and as in many countries, 
healthcare workers (HCWs) were prioritised to be 
vaccinated by the Ministry of Health (MOH). However, 
there remains limited data and literature on the side 
effects of the Pfizer-BioNTech COVID-19 vaccines  
that focus on the healthcare population in Asia.  
Therefore, the objective of this study was to analyse 
the safety and side effect profile of the Pfizer-BioNTech 
COVID-19 vaccines among HCWs at the National 
University Hospital (NUH) in Singapore. The  
Occupational Health Clinic (OHC) in the tertiary  
hospital is responsible for administering and monitoring 
vaccination in newly hired HCWs as well as ensuring 
timely vaccination updates of all employees. With  
support from infectious diseases (ID) and allergy 
specialists, OHC implemented the same institutional 
processes to monitor HCWs post-vaccination for the 
COVID-19 staff vaccination exercise. In addition to 
30-minute monitoring post-vaccination on-site, part of 
the surveillance included a self-reported online survey 
questionnaire. 

METHOD
OHC is an in-house clinic within the hospital, which  
manages work-related health and safety issues of more  
than 7,600 HCWs to ensure a safe and healthy work 
environment. OHC, with support from human resources, 
operations and ID specialists, proactively stepped up  
its actions at the start of the COVID-19 pandemic to 
protect staff from contracting COVID-19 at work.  
Actions included screening and monitoring fitness for  
work; active redeployment of staff with medical  
conditions that put them at increased risk of more 
complicated COVID-19 infection; surveillance of staff 
health post-exposure; and return-to-work assessment  
for staff with acute respiratory illnesses.

Working in close collaboration with various medical 
specialists, nursing, pharmacy and operations teams,  
OHC officially rolled out the staff COVID-19 vaccination 
exercise on 11 January 2021, as an important tool to  
protect the safety and health of staff against COVID-19, 
in line with organisation and national directives. Some 
contraindications as listed by MOH then included 
immunocompromised conditions, prior anaphylaxis/ 
severe allergy and pregnancy (see Supplementary Online 
Materials), which were gradually allowed vaccination as  
the vaccination exercise continued. 
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Monitoring of adverse effects within 30 minutes post-
vaccination
Guidelines from MOH regarding vaccine preparation, 
administration, contraindications and side effects were 
followed,8 with a mandatory 30-minute observation  
period post-vaccination on-site for adverse effects. If  
any staff developed any symptoms or discomfort during 
this period, they would be moved to a treatment room  
for vital sign monitoring and assessment by an OHC  
doctor. Based on assessment, unwell staff might be 
observed for a longer period of time, for example, 
additional 30 minutes to allow the symptoms to  
subside. Staff would be transferred to the emergency 
department (ED) for further evaluation if the symptoms 
were deemed serious based on initial assessment, for 
example, severe allergic reactions, or no improvement 
after extended period of observation. 

Monitoring of adverse effects post-vaccination
OHC was also responsible for the recording and  
reporting of any early or late adverse effects and allergic 
reactions. HCWs were asked to report any symptoms or 
reactions that occurred later after leaving the vaccination 
clinic to OHC via calls, emails or walk-in consults. 
For common side effects such as fever or body ache 
post-vaccination, appropriate medical advice was given  
based on MOH guidelines.8 Staff with potential allergic 
reactions or prolonged/severe side effects were reviewed 
by OHC doctors and these problems were reported to 
MOH. For rashes or side effects that could indicate  
allergy, OHC and an allergy specialist would evaluate  
and decide whether a second dose could be given. 

Monitoring of adverse effects via online survey
A cross-sectional study was conducted when HCWs  
being monitored on-site after the second dose were  
invited to participate voluntarily in a survey hosted on 
the form.sg platform, a government-initiated, secure 
internet database. The questions in part 1 of the survey 
established basic demographics, histories of allergies 
(food, medication or vaccines) or atopic disorders 
(allergic rhinitis, asthma or eczema), and adverse events 
encountered after the first dose. Those who completed  
part 1 would be invited to participate in part 2 of the  
survey 1 week after second dose was administered. 
Questions in the second part were similarly phrased as  
those in the first part and included demographics and 
adverse events encountered after the second dose. 
Survey responses were collected for a duration of 2 
months, between 8 February and 12 April 2021 and  
analysed using STATA version 13.0 (StataCorp, College 
Station, US).

Only participants who completed both part 1 and  
part 2 of the survey were included in the analysis. 
We used the number of staff who completed 2 doses 
as the denominator as all were invited to participate 
post-vaccination (Fig.1). Participants’ demographics 
were descriptive in nature, presented as frequencies 
and percentages. Differences in responses between 
the first dose and second dose were compared using 
McNemar’s test of symmetry. Chi-square test was used in 
hypothesis testing to investigate if there were differences  
in adverse events reported by different age groups, 
self-reported histories of allergies (food, medication or 
vaccines) and atopic disorders (allergic rhinitis, asthma  
or eczema). We used age strata <60 years versus ≥60  
years, in line with the national definition of seniors  
prioritised for receiving COVID-19 vaccinations.  
Logistic regression was performed with each adverse  
effect as the dependent variable and a history of allergies  
or atopic disorders as the independent variable, with  
crude and adjusted odds ratio (for sex and age as a 
continuous variable). A P value <0.05 was considered 
statistically significant.

This study was exempted from ethics review by 
the National Healthcare Group, Domain Specific 
Institutional Review Board (NHG DSRB reference  
number 2021/00572).

RESULTS

Adverse effects attended to at vaccination clinic and 
at OHC
The 3 most common symptoms attended to within the 
30-minute observation period at the vaccination clinic  

6101 
Vaccinated staff invited in the survey 

3132
Completed responses to part 1

27.9% (1704/3421)
Completed responses to part 1 and part 2

66
With missing data

3421 
Responses to part 1 

213 
With missing data 

1770 
Responses to part 2 

Fig. 1. Flowchart of survey respondents included in the analysis.
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were giddiness (32.7%), rashes/itch (23.5%) and  
palpitation/chest discomfort (17.2%). Most staff who 
experienced any symptoms improved within 30 minutes 
of further monitoring. However, of 196 staff requiring 
such care after vaccination, 16 (8.2%) of them had to  
be transferred to ED for further evaluation and  
management. No staff had anaphylaxis (Table 1). 

OHC attended to a total of 329 staff at the end of the 
staff vaccination exercise. The most common adverse 
effects attended to were fever/chill (26.1%), rashes/itch/
eye swelling (21.3%), myalgia (9.4%), swelling/pain  
over injection site (7.6%), giddiness (6.1%) and  
headache (6.1%).

Of all the 525 staff reviewed at OHC and vaccination 
clinic, 28 staff were advised to withhold their second  
doses due to angioedema (35.7%), urticaria (35.7%), 
pregnancy (25.0%) and retinal clots/hypertension  
(3.6%), while 10 other staff were advised against 
future doses due to angioedema (50.0%) and urticaria 
(50.0%) after second dose. The pregnant staff were 
subsequently allowed to complete dose 2 after MOH  
revised its guidance.9

Adverse reactions reported from survey 
A total of 3,421 out of 6,101 vaccinated staff responded 
to part 1 of the survey, of which 1,704 completed part 2 
as well, giving a response rate of 27.9% (Fig. 1). Among 
the respondents to the survey, those 18–50 years of age 

accounted for the large majority (87.4%), while those  
51–80 years old made up the remaining 12.6%.  
Respondents’ median age was 35 years old, with a range  
of 18–76 years. The ethnicity of those who responded  
to the survey also corresponded proportionally with 
the overall makeup of the healthcare workers in our  
institution, with Chinese making up the majority ethnicity  
at 55.6%. There were also more female respondents  
(78.6%) than male, which relates proportionally to the 
overall gender ratio in our hospital settings (Table 2). 
At the time of vaccination, no HCWs in this study were 
documented to have had COVID-19.

A majority of respondents reported localised injection 
site reactions, with more experiencing such reactions  
after dose 2 (70.1%) compared to dose 1 (57.2%).  
Feeling unwell in general, having aches and pains, 
headache, and fever or chills were also commonly 
reported symptoms (Table 3). Although anaphylaxis 
was included in the survey as a symptom, none of the 
respondents experienced this as an adverse event. The 
odds of experiencing an adverse event after the second 
dose was significantly higher than after the first dose. 
Although all adverse events were reported significantly 
more likely after the second dose, having fever/chills  
was the most striking, with an odds ratio of 22.5 on the 
second dose, compared to the first.

Among the adverse events included in the survey, 
having fever or chills, injection site reactions, headache, 

Table 1. Symptoms attended to at the vaccination clinic 

Symptoms attended Staff, no. (%) N=196 Disposition 

Giddiness 64 (32.7) 58 discharged from vaccination clinic 
6 transferred to ED and discharged after observation

Rashes/itch 46 (23.5) 43 discharged from vaccination clinic 
3 transferred to ED and discharged after observation

Palpitation/chest discomfort 29 (17.2) 28 discharged from vaccination clinic 
1 transferred to ED and admitted for further evaluation

Numbness over injection arm 16 (8.2) 16 discharged from vaccination clinic 

Headache 11 (5.6) 10 discharged from vaccination clinic 
1 transferred to ED and discharged after observation

Nausea/vomitting/reflux 11 (5.6) 9 discharged from vaccination clinic 
2 transferred to ED and discharged after observation

Throat discomfort 9 (4.6) 9 discharged from vaccination clinic 

Sensation of breathlessness 4 (2.1) 3 discharged from vaccination clinic 
1 transferred to ED and discharged after observation

Eye conditions, e.g. blurred vision 3 (1.5) 3 discharged from vaccination clinic 

Others 3 (1.5) 3 discharged from vaccination clinic 

ED: Emergency department
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generalised aches and pains and feeling unwell were 
significantly more common in the younger age group. 
The survey showed 47.2% of respondents below 60 
years reported fever or chills after dose 1 and/or dose 
2, compared to 25.0% in those aged 60 and above  
(P<0.01). A majority (78.5%) of those in the age group 
below 60 years reported an injection site reaction, 
while the prevalence among those 60 years and above 
was comparatively lower at 47.1% (P<0.01). Feeling  
unwell, aches and pains, and headache were also  
symptoms more significantly reported in those below 60 
years, compared to those 60 years and above (Fig. 2).

Table 2. Demographics of survey respondents

Numbers responded 
(N=1704)

Percentage of  
respondents (%)

Age group (years)

18–30 494 29.0

31–40 649 38.1

41–50 346 20.3

51–60 160 9.4

61–70 50 2.9

71–80 5 0.3

Sex

Female 1340 78.6

Male 364 21.4

Ethnicity

Chinese 948 55.6

Malay 198 11.6

Indian 174 10.2

Eurasian 9 0.5

Others 375 22.0

Job groups

Administration 194 11.4

Allied health 323 19.0

Ancillary 151 8.9

Medical/Dental 203 11.9

Nursing 693 40.7

Service partners 50 2.9

MOHH doctors 16 0.9 

Others 74 4.3

MOHH: Ministry of Health Holdings

Among survey respondents who self-reported 
an allergy (food, medication or vaccines) or atopic  
disorders (allergic rhinitis/sensitive nose, asthma, or 
eczema/sensitive skin), an allergy to food, and a history  
of eczema/sensitive skin were the only 2 conditions 
associated with a higher odds ratio of skin reaction 
not at the injection site (rash, hives, urticaria or itch).  
After adjusting for age and gender, the odds ratio of 
respondents with an allergy to a food and reporting a  
skin reaction post-vaccination was 2.7 that of those  
without any food allergy, while the odds ratio of 
respondents with eczema/sensitive skin was 2.6 that 
of respondents who reported no eczema/sensitive skin  
(Table 4). Both were statistically significant. 

DISCUSSION
This study aimed to analyse the safety and side effect 
profile of the Pfizer-BioNTech COVID-19 vaccines  
among HCWs at NUH in Singapore. Based on the  
survey results, localised injection site reactions (rash, 
redness, swelling and pain) were the most common, 
followed by systemic reactions such as feeling unwell  
in general (fatigue, tiredness and weakness) and aches  
and pains (joint pain, muscle pain and body ache). 
Reactions were generally self-limiting in nature and  
were reported more often after dose 2 than dose 1, 
and in the younger age group compared to the older 
age group. The findings were consistent with those  
observed in studies conducted overseas and reports of 
suspected adverse events in Singapore as well.7,10,11

No anaphylaxis of HCWs vaccinated in the hospital 
was reported as of 24 August 2021. As of 31 July 2021, 
the incidence of anaphylaxis reported in Singapore with 
the mRNA vaccines was about 0.86 per 100,000 doses 
administered, similar to those reported overseas of  
around 0.5 to 2 per 100,000.11,12 We reported no cases of 
myocarditis/pericarditis. 

Since mRNA vaccination started in Singapore, 
MOH had taken a more conservative stance with 
more contraindications and precautions for who could 
be vaccinated initially (see Supplementary Online  
Materials). With the emergence of international data  
from real-world vaccination roll-outs, contraindications 
were gradually relaxed after no major safety concerns  
were noted. For example, persons with history of  
allergic reactions (excluding to vaccines) not amounting 
to an anaphylaxis were allowed to be vaccinated after 
12 March 2021, while those with history of anaphylaxis 
were excluded until 5 June 2021,13 after no evidence 
to suggest that a prior history of anaphylaxis would  
predict the development of anaphylaxis to the mRNA 
COVID-19 vaccines.
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Table 3. Comparison of adverse reactions reported after dose 1 and dose 2 

Adverse reaction After dose 1
Staff, no. (%)

N=1704

After dose 2
Staff, no. (%)

N=1704

McNemar’s odds ratio 
(95% confidence interval)

Injection site reaction (rash, redness,  
swelling, pain)

975 (57.2) 1195 (70.1) 2.8
(2.3–3.5)

Feeling unwell in general (fatigue,  
tiredness, weakness)

626 (36.7) 1127 (66.1) 6.3 
(5.1–8.0)

Aches and pains (joint pain, muscle pain,  
body ache)

512 (30.1) 885 (51.9) 3.7 
(3.0–4.4)

Headache 321 (18.8) 711 (41.7)  6.1 
(4.8–7.9)

Fever or chills 159 (9.3) 761 (44.7) 22.5
(15.4–34.1)

Chest pain, palpitations (abnormal heartbeat), 
breathlessness

43 (2.5) 66 (3.9) 1.78
(1.1–2.9)

Stomach-related (diarrhoea, nausea,  
vomiting, stomach discomfort)

73 (4.3) 199 (11.7) 4.4
(3.1–6.5)

Swelling of the eyes, lips or face 3 (0.2) 13 (0.8) 4.3 
(1.2–23.7)

Skin reaction, not at injection site (rash,  
hives, urticaria, itch)

42 (2.5) 90 (5.3) 3.0
(1.9–5.0)

Any other symptoms 90 (5.9) 140 (8.2) 1.8 
(1.3–2.6)

Fig. 2. Adverse events reported after dose 1 and/or dose 2, by age group.
*Significantly different proportions between respondents aged <60, and those aged 60 and above, who reported the specified  
adverse effect (chi-squared test for statistical significance, P<0.01)
I bars represent 95% confidence intervals, and number labels indicate the percentage of participants who reported the stated  
adverse event.

A self-reported history of allergy to food and eczema/
sensitive skin were associated with a higher odds ratio 
of patient-reported skin reaction not at injection site 
(rash, hives, urticaria or itch), after adjusting for age 

and gender. As the nature of the previous allergies 
and the current reactions were reported by the staff  
themselves, it is difficult to comment whether this 
association is truly mediated by an allergic predisposition, 
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Table 4. Effect of allergy/atopic disorders on skin reaction and face swelling post-vaccination

Skin reaction not at injection site  
(rash, hives, urticaria, itch)

Swelling of eyes, lips, face

Proportion of 
respondents 

(%)

Unadjusted 
odds ratio  
(95% CI)

Adjusted odds 
ratioa  

(95% CI)

Proportion of 
respondents 

(%)

Unadjusted 
odds ratio 
(95% CI)

Adjusted 
odds ratioa 

(95% CI)

Allergies

Allergy to food (n=85) 15.3 2.7 (1.5–5.1)b 2.7 (1.4–5.0)b 0 – –

No allergy to food (n=1619) 6.2 1.0

Allergy to medication (n=185) 5.4 0.8 (0.4–1.5) 0.8 (0.4–1.5) 1.1 0.8 (0.4–1.5) 0.8 (0.4–1.5)

No allergy to medication (n=1519) 6.8 0.9

Allergy to vaccines (n=9) 11.1 1.8 (0.2–14.1) 1.5 (0.2–12.4) 0 – –

No allergy to vaccines (n=1695) 6.7 0.9

Atopic disorders

Allergic rhinitis/sensitive nose (n=322) 9.0 1.5 (0.9–2.3) 1.4 (0.9–2.3) 1.2 1.4 (0.5–4.5) 1.4 (0.4–4.4)

No allergic rhinitis/sensitive nose (n=1382) 6.2 0.9

Asthma (n=183) 9.8 1.6 (0.9–2.8) 1.6 (0.9–2.8) 1.1 1.2 (0.3–5.3) 1.2 (0.3–5.4)

No asthma (n=1521) 6.3 0.9

Eczema/sensitive skin (n= 287) 12.9 2.6 (1.7–3.9)b 2.5 (1.7–3.9)b 0.7 0.7 (0.2–3.1) 0.7 (0.2–3.1)

No eczema/sensitive skin (n= 1417) 5.4 1.0

a Adjusted for age as a continuous variable and sex
b Statistically significant odds ratio (P<0.01)

or whether patients may suffer from other pre-existing 
conditions such as chronic urticaria or anxiety, which  
may confound the interpretation of the reactions.14,15 

Overall, the approach we took to monitor for adverse 
events for the staff vaccination exercise was safe and  
in line with MOH guidelines, particularly considering  
that it was rolled out in the context of an Emergency  
Use Approval as a very new type of vaccine with 
little prior clinical experience especially among Asian 
population, with only 4.3% included in phase 2/3 trials.7 
On-site monitoring for adverse effects within 30 minutes 
of vaccination is sufficient for diagnosis and treatment 
of early onset allergic reactions or anaphylaxis. The 
observation of frequent giddiness, palpitation/chest 
discomfort and headache post-vaccination also led to  
staff being reminded to adhere to their chronic  
medications and hydrate appropriately early on the  
day of vaccination. 

After leaving the vaccination clinic, HCWs with 
any adverse effects were encouraged to report to OHC  
via phone call, email or walk-in consults. Those with 
common adverse effects such as fever, myalgia or pain 
over the injection sites were given post-vaccination 
management advice as per MOH guidelines.8 Staff  

with potential allergic reactions or prolonged/severe  
side effects were reviewed as a walk-in consult at  
OHC. HCWs were encouraged to take photos of any 
visible reaction (such as rashes) to show them during 
these consultations. All staff who presented in this  
manner were reviewed by the same OHC specialist in the  
clinic, and also evaluated by a single allergy specialist.  
This would allow objective reporting and reduce 
observation bias between cases.

By the end of the vaccination exercise on 26 March  
2021, nearly 80% (6,101 out of 7,671) of staff had  
completed both doses of the vaccine and subsequent 
vaccination of staff was by appointment only. When 
Singapore experienced a surge of community cases end 
April 2021, walk-in slots were made available for staff, 
which subsequently coincided with MOH’s loosening 
of the list of contraindications to vaccination. With this, 
staff vaccination rates reached 94% as of 24 August  
2021. While these conditions were gradually relaxed, it  
likely impacted vaccine acceptance, particularly among 
pregnant and breastfeeding HCWs and those trying to 
conceive, as 86 (25.3%) out of 340 staff who remained 
unvaccinated gave pregnancy-related reasons and 
breastfeeding for why they were not vaccinated. 
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Unvaccinated staff had to be managed carefully. At  
the start of the pandemic, staff with chronic medical 
conditions that put them at increased risk of more 
complicated COVID-19 infection were already redeployed 
to non-COVID-19 patient areas.16 Strict compliance to 
personal protective equipment (PPE) and hand hygiene 
was enforced regularly. Similarly, unvaccinated staff 
were placed in lower risk areas with an emphasis on  
PPE compliance, while efforts to get more staff vaccinated 
were ongoing. 

With evidence that immunity may decline over time, 
the Expert Committee on COVID-19 Vaccination in 
Singapore had recommended an additional mRNA 
COVID-19 vaccine dose for the immunocompromised  
and seniors.17 However, in the US, HCWs who were  
vaccinated earliest in the vaccination roll-out would 
be eligible for booster dose as well.18 Further research 
may be required to determine the optimal timing of the  
booster for HCWs that will ensure maximal protection 
exceeds the risk of untoward side effects.19 

This study has a few limitations. Participation rate  
with valid responses was 27.9% for this self-reporting 
survey. It is possible that those who did not participate  
have milder adverse reactions compared to those who 
participated. Also as the first part was administered 3  
weeks after the first dose, and the second part a week 
after dose 2, the time between experiencing the effects 
and the collection of participants’ responses to the survey 
could lead to recall error. We had tried to minimise this  
by constructing survey questions that were well-
defined and easily understood, and piloted this among a  
convenient sampling of healthcare workers. Even then,  
we identified this as a limitation, and took into  
consideration other studies in conjunction with our  
findings, before drawing conclusions from our survey 
results. 

CONCLUSION 
In conclusion, the side effects experienced after Pfizer-
BioNTech COVID-19 vaccines are generally self- 
limiting and non-severe, with no anaphylaxis reported 
among the HCWs in NUH, Singapore. The benefits of 
vaccination against acquiring COVID-19 infection and 
its possible complications far outweigh the self-limiting 
side effects experienced. However, further studies 
to determine the longer-term adverse effects of this  
relatively new vaccine would enable individuals to  
make a more confident informed choice, and lend  
more evidence to guide public health practitioners on 
vaccination policy for the wider population.
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