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Abstract

Objective To gauge Singapore physicians’ perceptions

of the national response to the severe acute respiratory

syndrome (SARS) outbreak using a questionnaire survey.

Methods Random sampling was applied to draw the survey

population. Descriptive analysis and logistic regressions

were used.

Results The majority of physicians agreed that home

quarantine of contacts of patients with probable SARS was

warranted (95%), government’s public education effort

was effective (83%), and the overall Singapore’s response

was commendable (82%). Only 38%, however, agreed that

health care workers were supplied with timely and ade-

quate personal protective equipment.

Conclusions Most Singapore physicians have positive

comments about the national response to the SARS crisis.

However, systematic weaknesses are identified and rec-

ommendations are presented.
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Introduction

In 2003, Singapore faced a test with the outbreak of severe

acute respiratory syndrome (SARS). Parliament hastily

passed an amendment to the existing Infectious Diseases

Bill to strengthen the government’s powers to deal with the

crisis (Quah and Lee 2004). People were jailed for breaking

Home Quarantine Orders. The economy took a terrible turn

and many businesses folded. As researchers raced against

time to find a vaccine or cure, heart-wrenching and inspi-

rational stories of courage and selflessness emerged as

physicians and nurses risked their lives to save patients

from this previously unknown infectious disease. Five

health care workers (HCWs) lost their precious lives, along

with 28 ordinary citizens.

Although the SARS threat was over by mid-2003, it was

very important to reflect on Singapore’s response to the

SARS outbreak Singapore’s adoption of a ‘‘wide-net’’

approach to surveillance and isolation of suspected cases

was effective, although some have also pointed out that its

seemingly draconian quarantine measures might not be

suitable for other countries (Teo et al. 2005).

At the beginning of the SARS outbreak, some HCWs

had lost their lives while some HCWs refused to look after

SARS patients or even resigned. HCWs were perceived as

a potential and dangerous source of infection in the com-

munity due to their contact with SARS patients. Later,

however, when the public was better informed and edu-

cated, they gave the frontline HCWs great support and

even honored HCWs as heroes (Tai 2006). Understanding

the fears and anxieties of HCWs at the frontline during

SARS may be informative and useful for handling future

outbreaks of a similar nature (Leung et al. 2004). Koh et al.

found that candid acknowledgment of the risks and timely

implementation of simple protective measures could avoid
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panic among HCWs (Koh et al. 2005). Chia et al. found

that a variety of factors, such as job title, reported contact

with SARS patients, area of work, and Impact Events

Scale scores might help to determine appropriate use of

personal protective equipment (PPE) by HCWs (Chia et al.

2005).

But, none of the above studies focused on physicians’

perception of the overall Singapore’s response to SARS.

Given that physicians play important and irreplaceable

roles in the healthcare system, their perspectives would be

helpful in identifying the weak links in the strategies

employed in the battle, leading to adjustments that will

enhance preparations for the next war. We therefore, con-

ducted a questionnaire survey to find out what Singapore

physicians thought of Singapore’s response to the SARS

outbreak.

Methods

The sampling frame comprised all physicians in the

public and private sectors as listed in the Singapore

Physicians Directory (2001/2002), stratified into two

categories: general practitioners (GPs) and specialists.

The study was limited to five clinical specialties, namely:

anesthesiologists, cardiologists, gastroenterologists, gen-

eral surgeons, and obstetrician and gynecologists, while

the GPs were confined to those in clinical practice in the

private sector—thus excluding GPs in the public sector,

many of whom are actually in administrative positions.

Random sampling yielded 633 GPs in the private sector,

329 specialists in the private sector, and 288 specialists in

the public sector.

The questionnaire comprised 2 sections. Section 1

measures physicians’ perception of Singapore’s response

to the SARS outbreak, while Section 2 measures the

demographic profiles of the physicians. A 5-point Likert

scale is used for Section 1, with responses ‘‘strongly

disagree’’, ‘‘disagree’’, ‘‘neutral’’, ‘‘agree’’ and ‘‘strongly

agree’’, and ‘‘NA’’ for ‘‘not applicable’’. The question-

naire was mailed together with prepaid, self-addressed

envelopes, to be self-administered as the respondents

were well-educated, and would probably prefer to com-

plete the questionnaire at their own convenience.

Anonymity and confidentiality of respondents were

ensured. The timing of the physicians’ survey in is listed

as below: November 17–December 16, 2003 for the first

wave mailing, December 17–January 16, 2004 for the

second wave mailing, and January 17–January 20, 2004

for the final telephone reminder. All returned question-

naires were checked manually for completeness before

they were forwarded for electronic data capture. Data

analysis involved descriptive stratification and multiple

logistic analysis using SPSS version 16.0 (2008, SPSS Inc

of Chicago, Illinois).

Results

As much as 380 valid questionnaires were returned with a

response rate of 30.4%. The demographic characteristics of

the respondents are listed in Table 1. The majority of

physicians agreed that ‘‘home quarantine was warranted’’

(95%), ‘‘public education was effective’’ (83%), ‘‘overall

response was commendable’’ (82%), ‘‘HCWs accepted job

risk of SARS’’ (81%), ‘‘it was HCWs’ duty to treat SARS

patients’’ (76%), ‘‘healthcare system was unprepared for

the SARS outbreak’’ (71%), ‘‘quarantine of HCWs was

warranted’’ (71%), ‘‘information flow was open and trans-

parent’’ (71%), ‘‘public health officials performed well’’

(63%), ‘‘political leaders handled the situation compe-

tently’’ (63%), ‘‘public health policy was commendable’’

(61%), ‘‘unprotected HCWs might resign’’ (58) while only a

small portion of physicians agreed that ‘‘HCWs were sup-

plied timely and adequate PPE’’ (38%), and ‘‘healthcare

system remains unprepared for the next outbreak’’ (16%).

Female physicians (94%) were more likely to agree that

‘‘political leaders handled the situation competently’’ than

male physicians (82%, p = 0.01). Specialists (56%) were

more likely to agree that ‘‘HCWs were supplied timely and

adequate PPE’’ than GPs (39%, p = 0.01).

Physicians with different years of working experience

differed in their responses to the following items: ‘‘quar-

antine of HCWs was warranted’’ (p = 0.004); ‘‘HCWs

were supplied timely and adequate PPE’’ (p = 0.03).

Physicians with 10–19 working years, 20–29 working

years, and over 30 working years were more likely (82, 84,

and 83%, respectively) to agree that ‘‘quarantine of HCWs

was warranted’’ than physicians with 5–9 working years

(63%), and were more likely (44, 50, and 58%, respec-

tively) to agree that ‘‘HCWs were supplied timely and

adequate PPE’’ than physicians with 5–9 working years

(19%).

Multiple logistic regression is applied to find the factors

influencing physicians’ perceptions toward ‘‘HCWs were

supplied timely and adequate PPE’’. All the potential pre-

dictors who entered the final model were selected by

univariate analysis at the significance level of p = 0.20.

The final model was created by using stepwise technique.

The variables in the final models were: gender, working

years, age, private/public, and annual income. We arbi-

trarily set the reference group as: male, 5–9 working years,

30–39 years, specialist, working in the private sector,

annual income less than US $30,000. Table 2 shows that

responses that differed significantly between specialists and

GPs (OR 0.47, 95% CI 0.26–0.85).
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Discussion

Our survey reveals the good morale of Singapore physi-

cians as a group when they were challenged by the

unprecedented killer disease. This shows the strong confi-

dence of Singapore physicians on the current healthcare

system. As the literature suggests that physicians experi-

enced psychological morbidity, such as anxiety and distress

during the SARS war in Canada, Hong Kong, Singapore,

and Taiwan (Avendano et al. 2003; Leung et al. 2003;

Maunder et al. 2003; Koh et al. 2005), it might lead phy-

sicians to experience less personal worry and perceived

vulnerability to the unknown disease when they place a

high level of trust in the health care system to manage

future epidemics (Deurenberg-Yap et al. 2005).

Most of the physicians had positive attitudes toward the

Singapore’s overall response, public education, and infor-

mation flow. This is consistent with the findings from other

studies which focus on the perception of ordinary citizens

(Leung et al. 2003; Quah and Lee 2004; Deurenberg-Yap

et al. 2005). The timely provision of updated information

on SARS is very important given that there is a lot of

information and misinformation on SARS circulating in the

communities. Good and transparent communications can

help to build mutual respect and nurture public trust and

confidence in getting over the crisis (Menon 2006). In

contrast, poor communication could lead to doubt, mistrust,

and even panic. Hong Kong physicians complained that the

Table 1 Socio-demographic characteristics of the respondents

Characteristics Number of

respondents

Percentage of

respondents (%)

Gender

Male 269 70.8

Female 111 29.2

Working years

\5 years 0 0.0

5–9 years 17 4.5

10–19 years 146 38.4

20–29 years 141 37.1

30 years or more 76 20.0

Age

\30 yearsa 0 0.0

30–39 years 85 22.4

40–49 years 151 39.7

50–59 years 94 24.7

60 years or more 50 13.2

Nature of practice

Private clinic (solo) 167 44.5

Private group practice 99 26.4

Public primary care clinic 1 0.3

Public specialist clinic 26 6.9

Private hospital 14 3.7

Public hospital 60 16.0

Others 8 2.1

Missing valuesb 5 NA

Specialists/GPs

Specialists 187 49.2

GPs 190 50.0

Missing valuesb 3 NA

Annual income

\US $30,000 29 7.8

US $30,000–59,999 59 15.9

US $60,000–99,999 101 27.2

US $100,000–199,999 115 30.9

US $200,000–299,999 42 11.3

More than US $300,000 26 7.0

a No responses were received from physicians \30 years old or

within 5 working years because in Singapore, all medical graduates

are bonded to serve the government for a period of 5 years—which is

insufficient time to either specialize or start private practice as a GP
b The reason for above missing values is that respondents did not fill

the corresponding fields

Table 2 Logistic regression for factors associated with ‘‘agree’’ or

‘‘strongly agree’’ to ‘‘HCWs were supplied timely and adequate PPE’’

(n = 292)

Variables OR (95% CI)

Gender

Male 1

Female 1.26 (0.73, 2.18)

Working years

5–9 years 1

10–19 years 2.63 (0.66, 10.47)

20–29 years 2.71 (0.59, 12.47)

30 years or more 2.19 (0.38, 12.63)

Age

30–39 years 1

40–49 years 1.31 (0.59, 2.89)

50–59 years 1.54 (0.53, 4.45)

60 years or more 3.77 (0.90, 15.78)

Specialists/GPs

Specialists 1

GPs 0.47* (0.26, 0.85)

Annual income

\US $30,000 1

US $30,000–59,999 1.16 (0.38, 3.50)

US $60,000–99,999 1.50 (0.53, 4.29)

US $100,000–199,999 1.06 (0.37, 3.07)

US $200,000–299,999 0.97 (0.29, 3.26)

CUS $300,000 0.73 (0.19, 2.83)

* p \ 0.05
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government acted relatively slowly and weakly at the

beginning of the SARS crisis (Ma 2004). In China, poor

communications affected political stability (China sacked

her health minister and Beijing’s mayor) and gave rise to

high levels of public unhappiness (Ashraf 2003).

One of the debated issues is quarantine, which involves

the separation and/or restriction of movement of persons

who are not ill, but suspected to be carrying an infection

due to recent exposure. In our study, almost all physicians

agreed with using home quarantine in fighting against

SARS. Previous study shows that the majority of Singap-

oreans gave positive assessments and complied well with

home quarantine (Ooi and Lim 2005). As Bell pointed out

that quarantine is one of a science-based intervention that

aims to separate persons potentially exposed to an infection

from the general population (Bell 2004), the use of quar-

antine in Singapore helped the public to establish

confidence to continue with their normal daily life. Sin-

gapore’s experience underscored the importance of being

prepared to use extraordinary measures to respond to epi-

demics. However, our findings have identified that the

weakest part of the Singapore’s preparedness to fight a

future infectious diseases war is how to assure that HCWs

are supplied timely and adequate PPE which is very critical

in fighting against an unknown infectious disease epidemic.

It reminds policy makers to pay sufficient attention to

details like the timely provision of PPE to HCWs,

including GPs. There were delays in getting PPE to GPs’

clinics in the initial allocation of masks, gloves, and gowns.

GPs act as forefront fighters as much as specialists in the

hospitals. It is found that GPs persisted in using PPE and

change their behavior to reduce the perceived threat to their

own lives (Tan et al. 2006). One lesson we should learn is

that private GP clinics play a critical role in community-

based responses to infectious disease outbreaks, and should

be included early in any response plan. There are several

limitations to our study. First, the response rate of 30.4% is

rather low compared to studies in other developed coun-

tries (which typically range from 40% to 50%) although it

is comparable to other similar questionnaire surveys among

physicians in Singapore (Committee 2003; Fung and Chow

1998). This may be due to differences in the culture of

cooperation and disclosure, and hence may affect the

generalizability. Second, our methodology limits the GPs

to the private sector and specialists to only five categories,

hence, our finding may not be representative of the entire

physician population in Singapore. But, GPs in the public

sector only comprise a very small portion of GPs in

Singapore and they usually take on administrative roles.

Thirdly, any international comparisons of physicians’

views on SARS response must be interpreted in the light of

differences between the health care system, political sys-

tem, and social norms.

Conclusion and recommendation

Singapore’s relative success in responding to the SARS

crisis could be attributable to swift and decisive actions by

the government, its small and manageable size, its gener-

ally law-abiding and compliant population, and its highly-

trained medical workforce. A better understanding of

physicians’ perspectives would be increasingly important

in dealing with future infectious disease outbreaks. The

healthcare system and the general population will benefit

greatly from the improved performance of the physicians.

So, it is recommended that physicians’ perspectives should

be gauged and evaluated before designing major health

policies. By doing so, policy makers could not only collect

important information on a specific topic from a group of

key players in the healthcare system but also help to form a

benign cycle of mutual respect and trust with physicians in

the process of policy making. Furthermore, the most

important lessons learnt from this study are the need to pay

greater attention to the timely provision of adequate PPE

for all physicians, and the importance of involving the

frontline GPs and private clinics in the national response.

To address these issues, a more effective resource mobi-

lization plan and a more comprehensive emergency

response plan are needed. As a chain is only as strong as its

weakest link, whether a national healthcare system can win

the future battles against infectious disease epidemics or

not could depend on some seemingly unimportant links.

So, to identify the weakest links in the healthcare system

and to find the solutions should be the imminent tasks for

policy makers.
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