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Introduction
Since the fi rst positive 2009 pandemic infl uenza A (H1N1) 

case was reported in Singapore on 26 May 2009,1 the country 
saw an exponential rise in numbers of infected cases despite 
initial containment followed by mitigation efforts. Local 
incidence for acute upper respiratory infections (which was 
a reasonable surrogate for pandemic infl uenza activity ever 
since individual case counting was stopped2,3) peaked in 
early to mid-August 2009 and have since declined4; by late 
September 2009 the pandemic virus accounted for 21% of 
all infl uenza-like illnesses in the community.5 The scenario 
was similar in other countries that have also experienced a 
similar epidemiologic curve. Although the number of cases 
have dwindled, global efforts have not relaxed but instead 
have shifted towards research and production of pandemic 
vaccines to prevent a potentially more lethal “second wave” 
of infections due to the 2009 pandemic infl uenza A (H1N1), 
based on its similarity to and lessons learnt from the 1918 

to 1919 Spanish fl u pandemic that killed an estimated 
40 million people worldwide.6-9 While such efforts were 
underway, reports have emerged that healthcare workers 
(HCW) may not be inclined to receive pandemic vaccines 
despite being urged to do so, even though they were at a high-
risk of being infected and potentially acting as amplifi ers of 
infection, citing safety and effi cacy concerns.10,11 As part of 
KK Women’s and Children’s Hospital’s (KKH) Pandemic 
Preparedness Plan, a request for acquisition of pandemic 
vaccines from the Ministry of Health was made and an 
estimate of interest in receiving the vaccine was needed 
to facilitate this; part of the concern was that historically 
the hospital’s infl uenza vaccination campaigns have had 
progressively more lukewarm responses and there might be 
signifi cant wastage [participation in infl uenza vaccination 
was not mandatory and had no bearing on the individual’s 
performance appraisal in this hospital, and vaccination 
uptake rates have been decreasing from a peak of 77.4% 
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in 2003 post-severe acute respiratory syndrome (SARS) 
to 46.6% in 2005, then 38.9% in 2007 and recently only 
21.2% in April to May this year even as the World Health 
Organization (WHO) declared that the pandemic had 
begun (Fig. 1)].12 We also decided to take the opportunity 
to ascertain attitudes and beliefs amongst HCW toward the 
pandemic vaccine and identify factors that might predict 
receipt or refusal of the vaccine.

Materials and Methods
KKH employs nearly 3500 staff12 (both front-line HCW as 

well as allied health, ancillary and administrative staff), and 
is the largest maternity and children’s hospital in Singapore. 
KKH holds monthly CEO-CMB (Chief Executive Offi cer-
Chairman Medical Board) forums to provide an avenue 
for senior administration to disseminate information to 
all staff. In early September 2009, at one of the hospital’s 
Pandemic Infl uenza Taskforce meetings, it was decided 
that an update by an Infectious Disease physician should 
be provided to all staff on pandemic infl uenza vaccines at 
the upcoming forum, and ascertain willingness to receive 
the vaccine. We would also take the opportunity to ascertain 
HCW attitudes and beliefs towards pandemic infl uenza 
vaccines. This would be accomplished by asking all staff 
attending the forum to fi ll up pre-forum and post-forum 
survey forms on willingness to receive the vaccine, as 
well as provide reasons for their decision, and if agreeable, 
to provide identifying personal details to enable baseline 
demographic and immunisation details to be obtained from 
Human Resource (see Figure 2 for post-forum survey; the 
pre-forum survey is similar except it does not contain a 
request for demographic/vaccination data).

The educational talk was held at one CEO-CMB forum 
on 9 September 2009. Forms were distributed and collected, 
the responses tallied, and a request sent to Human Resources 
to collect the following information for staff who consented 
to releasing their biodata: age, sex, race, number of years 
employed by KKH, job classifi cation (Medical; Nursing; 
Allied Health – such as dieticians, therapists, radiographers 
or healthcare technologists; Ancillary – mainly support 
staff such as clerks, clinic assistants and librarians; and 
Administrative – such as accounting/human resource 
officers, information technologists and secretaries), 
amount of medical sick leave taken within the last calendar 
year (from August 2008 to August 2009), and receipt of 
infl uenza vaccination within the last year (as a policy, 
personal vaccination records longer than a year were 
routinely destroyed by Human Resources). With regard 
to reasons offered for willingness or non-willingness to 
receive pandemic vaccine, a percentage was calculated for 
each reason based on the number of participants stating 
the reason as a cause for the response, divided by the total 
number of respondents with the same response (e.g., for 

the reason “I don’t want to miss work” listed under the 
causes for positive responses, the percentage refers to the 
number of people stating it as a reason if they were willing 
to receive the vaccine, over the total number of people 
willing to receive the vaccine).

Descriptive statistics were applied to continuous data. 
The Mann-Whitney test was applied to comparisons 
of non-parametric data such as age, number of years 
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Fig. 1. Infl uenza vaccine uptake rate since infl uenza vaccination campaign 
started in 2002.

Fig. 2. Post-forum survey form.
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employed, and amount of medical sick leave taken between 
different populations. For categorical or nominal data 
(such as sex, race, job classifi cation and recent receipt of 
infl uenza vaccine, and including continuous data lumped 
into scaled groups), 2-tailed chi-square tests (with Yate’s 
correction for items with less than 5 data points) were 
performed to assess for signifi cant associations with pre-
forum professed willingness to receive or refuse pandemic 
vaccine. Multivariate binary logistic regression analysis 
was performed for all independent variables that were 
found to be signifi cantly associated by univariate analyses. 
Results were considered signifi cant when P values were 
less than 0.05. Data analysis was performed using SPSS 
for Windows, v14 (Chicago, IL, USA). The study was 
reviewed by Singhealth Centralised Institutional Review 
Board (CIRB), and approval was obtained for waiver of 
informed consent from participants, although this was still 
sought in the survey forms.

Results
Distribution of Survey Responses

A total of 319 staff were logged to have attended the forum 
(9% of the hospital’s total staff strength of 3526 people). Two 
hundred and ninety-seven survey forms were distributed 
before and after the forum, and 229 pre-forum survey forms 
(response rate of 77.1%) and 192 post-forum survey forms 
(response rate of 64.6%; 6 of participants did not submit a 
pre-forum survey form) were returned (Fig. 3). Of the pre-
forum survey forms, 182 (79.5%) responded positively to the 
pandemic vaccine while 47 (20.5%) declined. For the 182 
participants who were willing to receive the vaccine prior 
to the forum, 36 (20%) did not return post-forum survey 
forms, but of those who did return the forms, 98.6% (144 
of 146) would still be willing to receive the vaccine after 

the forum, while 2 (1.4%) changed their minds. For the 
47 participants who were unwilling to receive the vaccine 
prior to the forum, 7 (14.9%) did not return post-forum 
survey forms; of those who did return forms, 70% (28 of 
40) remained unwilling to receive the vaccine, 30% (12 of 
40) changed their minds and opted to receive the vaccine 
after the talk. Thus, of the 186 participants who returned 
complete data (both pre- and post-forum forms), 83.9% 
(156 of 186) were willing to receive the pandemic vaccine, 
including 12 who changed their minds.

Table 1. Demographic and Immunisation Details for Consenting Healthcare Workers

Factor  Overall group Pre-forum positive group Pre-forum negative group  P 
 (n = 106)  (n = 94)  (n = 12)   

Age (mean, range)  44 (22-70)  43 (22-70)  45 (24-62)  0.74 

Gender (Male: Female)  9: 97  9: 85  0: 12  0.59 

Race (Chinese:Malay:Indian:Other)  72:13:10:11  61:12:10:11  11:1:0:0  0.26 

No. of years employed in 8.6 (0.1-19.5)  8.7 (0.1-19.5)  7.2 (0.1-19.5)  0.54 
KKH (mean, range)  

Job Classifi cation (Medical:Nursing: 9:47:15:21:14  9:41:12:20:12  0:6:3:1:2  0.49 
Allied Health:Ancillary: Administrative)  

No. of days of medical sick leave taken 3.6 (0-20)  3.5 (0-20)  4 (0-10)  0.68 
 in the last year (mean, range) 

Recent receipt of Infl uenza vaccine 14:92  13:81  1:11  0.6 
in the last year (Yes:No) 

Post-hoc chi-square analysis of the job classifi cations of staff for the entire hospital (medical:nursing:allied health:ancillary:administrative ratios of 228: 
1595: 597: 833: 273) versus survey participants who consented to release demographic data (corresponding ratios of 9: 47: 15: 21: 14) did not show any 
signifi cant differences (P = 0.226).

Fig. 3. Distribution of survey responses.
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Reasons for Willingness or Non-willingness to Receive 
Pandemic Infl uenza Vaccine

The top 3 reasons for willingness to receive pandemic 
vaccines were a desire to protect one’s family (79.3%), 
oneself (73.5%) and one’s patients (65.6%), while the 
fourth most common reason was a desire to comply with 
infection control or hospital recommendations (54%, Fig. 
4). The most common reason given for refusing the vaccine 
was concern of potential side effects (70.5%), with all other 
reasons being less than 26% (Fig. 5).

Subgroup Analysis of Background Factors for Willingness 
or Non-willingness to Receive Pandemic Vaccine

Of the 192 participants who returned post-forum forms, 
110 consented to release demographic/recent vaccination 
data, but relevant data were obtained only for 106 (3 
participants supplied erroneous identifying information 
and could not be matched with hospital Human Resource 
databases, while 1 was a duplicate). Table 1 shows the 
demographic profi le of HCW. Of these, only 14 (of 106, 
or 13.2%) had a history of recent infl uenza vaccination 
within the past year, which was even lower than the uptake 
rate during the last 2 infl uenza vaccination campaigns. 
Neither univariate nor multivariate analyses of demographic 
factors or recent vaccination status between the 2 groups 
of respondents revealed any signifi cant associations
(Table 1).

Discussion
The high rate of willingness to receive pandemic vaccine 

amongst our HCW (around 80% overall) was a surprise, 
especially since historical rates of infl uenza vaccine uptake 
in KKH had been declining (Fig. 1). This also contrasted 
with studies done elsewhere. In a recent review by Hofmann 
et al,13,14 32 studies had vaccination rates between 2.1% and 
82%, but only 7 had rates of more than 50%, and 12 had 
vaccination rates of less than 20%. A recent survey done by 
Chor et al11 noted that only 47.9% of HCW in Hong Kong 
were willing to receive pandemic vaccine, although the 
study was done in May 2009 at WHO alert phase 5. One 
possible reason for our high positive response could have 
been that since the survey was done well after the peak of 
the initial wave of the pandemic, HCW had suffi cient time 
to learn of the potential risks and complications of infection 
from the 2009 pandemic infl uenza A (H1N1) as well as a 
potentially more lethal “second wave”, and hence were made 
aware of their perceived personal, family and community 
vulnerability and level of protection. This is supported by 
our observation of the reasons given by participants who 
responded positively. Another possibility was that HCW 
in Singapore generally have a greater awareness of the 
threat posed by pandemic infl uenza and respond more 
positively.15 Yet another reason could be that the patient 

population in KKH consisted of paediatric and obstetric 
patients, who were by themselves at higher risk for infl uenza 
complications; this could have made HCW more aware that 
getting vaccinated refl ected a duty of care.16 Furthermore, 
although 20.5% of participants who returned forms initially 
refused the vaccine, around a quarter (12 of 47, or 25.5%) 
changed their minds after a single educational talk. Thus, 
more opportunities could be created for staff education 
regarding pandemic vaccines and potentially maintaining 
or even increasing uptake rates.

Contents of educational and motivational materials must 
be tailored to the needs of the target audience. Hollmeyer et 
al17 published a recent review examining reasons for HCW 
acceptance or refusal of infl uenza vaccines in hospitals 
and found that of 15 studies, self-protection was the most 
important reason for acceptance (a distant second being 
protection of patients), while in 21 studies, fear of adverse 
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Fig. 4. Reasons for willingness to receive pandemic vaccine.

Fig. 5. Reasons for non-willingness to receive pandemic vaccine.
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(or female sex20), being a physician, longer duration of 
employment, little absenteeism21 and previous receipt of 
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response rate could be lower than that reported and bias could 
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the entire hospital was not signifi cantly different). Also, the 

attitudes and behaviour of HCW who attend such meetings 
could be very different from those who do not, and greatly 
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reasons offered) to receive pandemic vaccines. Less than 
half of the participants agreed to release demographic and 
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Further surveys would be needed to validate the results 
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to patients at high-risk of secondary complications and 
death.13,26

(Note: The hospital received its pandemic infl uenza 
vaccine in late November 2009, and began vaccination of 
HCW in the fi rst week of December. As of 18 December 
2009, 2020 staff were vaccinated against the 2009 pandemic 
infl uenza A (H1N1), which was 52.3% of the total hospital 
staff (the number of staff had risen to 3826 during this 
period). This was more than double the response rates for 
the vaccination campaign in April this year, and was the 
second highest rate recorded since SARS in 2003.)

Acknowledgements
Tay Tian Lin and Sylvia Sim Yew Luan from KKH Corporate Affairs for 

rendering administrative and clerical assistance, Peter Seah Kay Chye from 
KKH Human Resources for the retrieval of healthcare-worker biodata where 
permission was granted, Fifi  Pang, Hernie Mohd Yunos and Lim Siok Hong 
(from KKH Infection Control Team) for providing recent immunisation data 
and trends.



312

Annals Academy of Medicine

Healthcare-Workers and Pandemic Vaccines—Koh Cheng Thoon and Chia Yin Chong

at: http://app.crisis.gov.sg/Infl uenzaA/Page.aspx?id=129. Accessed 2 
October 2009.

 6. Franco-Paredes C, Carrasco P, Preciado JIS. The fi rst infl uenza pandemic 
in the new millennium: lessons learned hitherto for current control efforts 
and overall pandemic preparedness. J Immune Based Ther Vaccines 
2009;7:2. 

 7. World Health Organization. WHO recommendations on pandemic (H1N1) 
2009 vaccines. Switzerland: The Organization; 2009. Available at: http://
www.who.int/csr/disease/swinefl u/notes/h1n1_vaccine_20090713/en/
index.html. Accessed 2 October 2009.

 8. Collin N, de Radiguès, the WHO H1N1 Vaccine Task Force. Vaccine 
production capacity for seasonal and pandemic (H1N1) 2009 infl uenza. 
Vaccine 2009;27:5184-6.

 9. Lee VJ, Chen MI, Chan SP, Wong CS, Cutter J, Goh KT et al. Infl uenza 
pandemics in Singapore, a tropical, globally connected city. Emerg Infect 
Dis 2007;13:1052-7.

10. Kmietowicz Z. Opposition to swine fl u vaccine seems to be growing 
worldwide. BMJ 2009;339:b3461.

11. Chor JSY, Ngai KLK, Goggins W, Wong MCS, Wong SYS, Lee N, et al. 
Willingness of Hong Kong healthcare workers to accept pre-pandemic 
infl uenza vaccination at different WHO alert levels: two questionnaire 
surveys. BMJ 2009;339:b3391. 

12. KK Women’s & Children’s Hospital Infection Control Committee, 
Singapore. Data available on request. Accessed 2 October 2009.

13. Hofmann F, Ferracin C, Marsh G, Dumas R. Infl uenza vaccination of 
healthcare workers: a literature review of attitudes and beliefs. Infection 
2006;34:142-7.

14. Centers for Disease Control and Prevention. Prevention and Control of 
Infl uenza, Recommendations of the Advisory Committee on Immunization 
Practices (ACIP), 2008. MMWR 2008;57(No.RR-7):1-60.

15. Yang KS, Fong YT, Koh D, Lim MK. High coverage of infl uenza 
vaccination among healthcare workers can be achieved during heightened 
awareness of impending threat. Ann Acad Med Singapore 2007;36:384-7.

16. National Advisory Committee on Immunization (NACI). An Advisory 
Committee Statement: Statement on Infl uenza Vaccination for the 2008-

2009 Season. Can Commun Dis Rep 2008;34(ACS-3):1-46.

17. Hollmeyer HG, Hayden F, Poland G, Buchholz U. Infl uenza vaccination 
of healthcare workers in hospitals – A review of studies on attitudes and 
predictors. Vaccine 2009;27:3935-44. 

18. Bautista D, Vila B, Uso R, Tellez M, Zanon V. Predisposing, reinforcing 
and enabling factors infl uencing infl uenza vaccination acceptance among 
healthcare workers. Infect Control Hosp Epidemiol 2006;27:73-7.

19. LaVela SL, Smith B, Weaver FM, Legro MW, Goldstein B, 
Nichol K. Attitudes and practices regarding infl uenza vaccination 
among healthcare workers providing services to individuals with spinal 
cord injuries and disorders. Infect Control Hosp Epidemiol 2004;25:
933-40.

20. Qureshi AM, Hughes NJM, Murphy E, Primrose WR. Factors infl uencing 
uptake of infl uenza vaccination among hospital-based health care workers. 
Occup Med (Lond) 2004;54:197-201.

21. Doebbeling BN, Edmond MB, Davis CS, Woodin JR, Zeitler RR. 
Infl uenza vaccination of health care workers: evaluation of factors that 
are important in acceptance. Prev Med 1997;26:68-77.

22. Stephenson I, Roper JP, Nicholson KG. Healthcare workers and their 
attitudes to infl uenza vaccination. Commun Dis Public Health 2002;5:
247-52.

23. Maurer J, Harris KM, Parker A, Lurie N. Does receipt of seasonal infl uenza 
vaccine predict intention to receive novel H1N1 vaccine: evidence from a 
nationally representative survey of U.S. adults. Vaccine 2009;27:5732-4. 

24. Salgado CD, Gianetta ET, Hayden FG, Farr BM. Preventing nosocomial 
infl uenza by improving the vaccine acceptance rate of clinicians. Infect 
Control Hosp Epidemiol 2004;25:923-8.

25. National Foundation for Infectious Diseases. Improving Infl uenza 
Vaccination Rates in Health Care Workers, Strategies to Increase Protection 
for Workers and Patients. Bethesda: The Foundation; 2004. Available at: 
http://www.nfi d.org/pdf/publications/hcwmonograph.pdf 

26. Centers for Disease Control and Prevention. Use of Infl uenza A (H1N1) 
2009 Monovalent Vaccine: recommendations of the Advisory Committee 
on Immunization Practices (ACIP), 2009. MMWR Recomm Rep 
2009;58(RR-10):1-8. 


