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a b s t r a c t 

Objectives: Pre-COVID-19 pandemic, patients who attended the emergency department (ED) for upper 

respiratory tract infection (URTI) were more likely to receive antibiotics if they expected them. These 

expectations could have changed with the change in health-seeking behaviour during the pandemic. We 

assessed the factors associated with antibiotics expectation and receipt for uncomplicated URTI patients 

in four Singapore EDs during the COVID-19 pandemic. 

Methods: We conducted a cross-sectional study on adult patients with URTI from March 2021 to March 

2022 in four Singapore EDs and assessed the determinants of antibiotics expectation and receipt using 

multivariable logistic regression models. We also assessed the reasons patients expect antibiotics during 

their ED visit. 

Results: Among 681 patients, 31.0% expected antibiotics while 8.7% received antibiotics during their ED 

visit. Factors (adjusted odds ratio [95% confidence interval]) that significantly influenced expectation for 

antibiotics include: 1) prior consultation for current illness with (6.56 [3.30–13.11]) or without (1.50 

[1.01–2.23]) antibiotics prescribed; 2) anticipation for COVID-19 test (1.56 [1.01–2.41]); and 3) poor (2.16 

[1.26–3.68]) to moderate (2.26 [1.33–3.84]) knowledge on antibiotics use and resistance. Patients expect- 

ing antibiotics were 10.6 times (10.64 [5.34–21.17]) more likely to receive antibiotics. Those with tertiary 

education were twice (2.20 [1.09–4.43]) as likely to receive antibiotics. 

Conclusion: In conclusion, patients with URTI who expected antibiotics to be prescribed remained more 

likely to receive it during the COVID-19 pandemic. This highlights the need for more public education on 

the non-necessity for antibiotics for URTI and COVID-19 to address the problem of antibiotic resistance. 

© 2023 The Author(s). Published by Elsevier Ltd on behalf of International Society for Antimicrobial 

Chemotherapy. 

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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ntibiotic-resistant can cause human infections leading to higher 

edical costs, decreased work productivity, and increased mor- 

ality [1] . Antibiotic misuse, both from inappropriate prescrib- 

ng by health care providers and overuse by the public, drives 

he development of AMR, necessitating an urgent need for be- 

avioural change in antibiotic use to slow its progression [1] . 

he emergence of AMR, rendering the ineffectiveness of an- 

ibiotics, will outstrip the pace of development of new antibi- 

tics and lead to a post-antibiotic era if no action is taken 

2 , 3] . 

Some antimicrobial stewardship programs, such as delaying 

r shortening the duration of antibiotic prescription, have effec- 

ively reduced antibiotic use in the inpatient setting [4 , 5] . How- 

ver, such programmes are under-established in ambulatory care 

here there is greater patient involvement in shared clinical 

ecision-making. Interventions targeting patient education have 

hown only minor effects in reducing antibiotic prescribing [5] . 

ne study found that providing patients with information on 

he efficacy and side-effects of antibiotics reduces but does not 

liminate clinically inappropriate expectations and requests for 

ntibiotics [6] . Despite the already lacklustre progress in tack- 

ing AMR pre-COVID-19 pandemic, the focus on pandemic re- 

ponse during the pandemic further disrupted actions against AMR 

3] . Uncertainties surrounding the pandemic are changing pa- 

ients’ health-seeking behaviour and may either shift their focus 

way from antibiotics or increase their expectations for receiving 

hem. 

Before the COVID-19 pandemic, patients’ expectations for 

ntibiotics often contributed to physicians’ decisions to pre- 

cribe antibiotics. Experimental evidence from the United King- 

om showed that physicians were more willing to prescribe 

ntibiotics if they believed that patients expected them, even 

f they thought the probability of a bacterial infection was 

ow [7] . Patients’ expectations for antibiotics stems from their 

ocio-cognitive knowledge, attitudes, and beliefs on the indica- 

ions of antibiotics [6] . Studies have observed that lower edu- 

ation level, perceived severity of illness, previous positive ex- 

eriences with antibiotics, history of antibiotics misuse, and 

he belief that antibiotics are effective are predictors of antibi- 

tic expectation for upper respiratory tract infections (URTIs) 

8–10] . 

During the COVID-19 pandemic, emergency departments (EDs) 

orldwide, including Singapore, experienced surges in atten- 

ance for acute respiratory illness, which accentuated the prob- 

em of overcrowding in EDs [11–15] . Although uncomplicated 

RTI should not be managed in EDs, the uncertainties sur- 

ounding COVID-19 management and the public’s lack of under- 

tanding about COVID-19 could have changed health-seeking be- 

aviour and influenced patients’ expectations for antibiotics when 

eeking care for URTI in the ED. Hence, we assessed the fac- 

ors associated with the expectation for and receipt of antibi- 

tics for uncomplicated URTI in four adult EDs in Singapore dur- 

ng the COVID-19 pandemic. We also assessed the reasons for 

heir expectations and their behaviour surrounding the use of 

ntibiotics. 

. Materials and methods 

.1. Study design and setting 

We conducted a cross-sectional study on adults seeking medi- 

al care at the ED for uncomplicated URTI. Our study included EDs 

n four acute hospitals (Changi General Hospital, Khoo Teck Puat 

ospital, National University Hospital, and Tan Tock Seng Hospital), 

overing all three healthcare clusters in Singapore. 
90 
.2. Participants 

We recruited 681 adults who attended the EDs with a diag- 

osis of URTI (ICD-10 J00-J06) between March 2021 and March 

022. Patients were asked to complete a survey questionnaire 

ost-consultation; we excluded hospitalised patients and patients 

ith multiple attendances to the ED within 30 days for the same 

llness to omit possible complicated URTI cases. These exclu- 

ion criteria were verified through review of electronic medical 

ecords prior to recruitment. We initially excluded COVID-19 

uspects from the study because of a default hospital admis- 

ion policy but included them after the national policy was 

evised in July 2021. Since then, the Singaporean government 

as advocated home recovery for COVID-19, as most of the 

opulation has been fully vaccinated against COVID-19 and the 

llness is predominantly mild. Study recruitment was suspended 

t one study site (from May 2021) because of operational re- 

trictions in response to the ramp-up in COVID-19 response in 

he ED. 

.3. Questionnaire 

We collected information on the patient’s demographics (age, 

ex, race, nationality, education level), health status (vaccination 

tatus, illness symptoms, smoking status, Charlson’s co-morbidity 

ndex), health-seeking behaviour (reasons for the ED visit, prior 

ealthcare consultation for the same illness episode, payment 

ethod), and their expectations, knowledge, attitudes, and be- 

aviour (KAB) on the use of antibiotics (Supplementary Table 

1). The attitude and behaviour questions were measured on 

he five-point agreement Likert scale. We adapted the KAB ques- 

ions on antibiotics from a literature review [16] and a pri- 

ri knowledge of our previous research [10] . The questionnaire 

as interviewer-administered to enable interpretation consistency 

cross all participants. All data collectors were independent of the 

atients’ care team and were trained to minimise bias in data 

ollection. 

.4. Analysis 

The outcome variables of interest are whether the patient 1) 

xpected and 2) received an antibiotic prescription during the ED 

isit. We performed descriptive statistics to assess the differences 

etween patients expecting antibiotics and patients prescribed an- 

ibiotics during the ED visit. We considered a positive vaccina- 

ion status as follows: influenza vaccination within 12 months; 

ver had a pneumococcal vaccination; and at least a week after 

wo doses of COVID-19 vaccination. The Charlson’s co-morbidity 

ndex (CCI) was computed and classified into three categories (no 

o-morbidity, CCI 0; mild, CCI 1–2; moderate/severe, score CCI 

 2). We considered patients to have poor knowledge of antibi- 

tics and AMR if they answered correctly ≤4 out of the 10 knowl- 

dge questions; moderate knowledge if they answered correctly 

 to 7 questions; and good knowledge if they answered correctly 

8 questions. 

We first performed univariate analyses to assess the differ- 

nces between categories in the outcome variables to inform vari- 

ble selection for the subsequent multivariable model. Next, we 

xplored the independent factors associated with antibiotic ex- 

ectation and the receipt of antibiotics using multivariable logis- 

ic regression by adding and dropping variables from an initial 

odel. The best model was chosen based on the likelihood ratio 

ests of nested models and the lowest Akaike’s Information Crite- 

ia (Supplementary Table S2A,S2B). We then present an anchored 

ivergent graph on the reasons for expecting antibiotics and 
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laborate on other reasons that were not part of the Likert scale 

tems. 

In addition, we performed principal components analysis to 

lassify the antibiotic use behaviours (Supplementary Table S1). 

ikert items with smaller coefficients were removed stepwise 

hile optimising the total variance explained (the higher the 

etter) and internal consistency (Cronbach’s alpha) of each factor. 

ngrouped behaviour statements were also dropped from the 

nalysis. All analyses were performed with Stata version 15.0 

StataCorp LP, College Station, TX) and RStudio version 2022.02.3 

RStudio, PBC, Boston, MA). 

. Results and discussion 

.1. Baseline characteristics of respondents 

Overall, 31.0% (211/681) of patients were expecting antibiotics, 

hile 8.7% (59/681) received antibiotics during the ED visit. Of pa- 

ients expecting antibiotics, 15.6% (33/211) received an antibiotic 

rescription. Table 1 shows the characteristics of patients expect- 

ng/not expecting antibiotics and patients who received/did not re- 

eive antibiotics. 

The mean age of participants was 34.5 (12.7) and between 21 

nd 88 years old. Half of the patients were male (49.8%), 46.1% 

ere of the Chinese race, 73.1% were Singaporeans, and 32.9% had 

ertiary education. Approximately a third (36.4%) of patients had a 

ever during the visit, 91.2% had no comorbidities, 69.6% had not 

een another healthcare provider for the same episode of illness, 

nd 81.3% had poor to moderate knowledge of antibiotics (Scored 

 80% on the knowledge questionnaire). 

.2. Antibiotic expectation 

There were no statistically significant differences between pa- 

ients who expected antibiotics and those who did not expect an- 

ibiotics during their ED visit, except for prior health care consult 

or the same episode of illness and knowledge on antibiotics and 

MR. A higher proportion of patients who were expecting antibi- 

tics during the ED visit (14.7% vs. 2.8%, P < 0.001) received an- 

ibiotics from a prior consult (primary care or specialist outpatient 

linic) for the same episode of illness. A higher proportion of pa- 

ients who were expecting antibiotics during the ED visit also had 

oor to moderate knowledge (89.2% vs. 77.9%, P = 0.001) of antibi- 

tics and AMR. 

.3. Antibiotic receipt 

There were no statistically significant differences between pa- 

ients who received antibiotics and those who did not receive an- 

ibiotics during their ED visit, except for prior health care con- 

ult for the same episode of illness and expectation for antibiotics. 

 higher proportion of patients who received antibiotics during 

heir ED visit received antibiotics from prior consultations (primary 

are or specialist outpatient clinic) for the same episode of illness 

20.3% vs. 5.1%, P < 0.001). A higher proportion of patients who 

eceived antibiotics expected antibiotics during the ED visit (78.0% 

s. 26.5%, P < 0.001). 

.4. Determinants of expectation for antibiotics 

Patients with a prior clinical consultation for the same illness 

ere more likely to expect antibiotics during the ED visit. Com- 

ared with patients without prior consultation, patients who re- 

eived antibiotics during a prior consultation were 6.5 times (ad- 

usted odds ratio [aOR]: 6.56, 95% confidence interval [CI] 3.30–

3.11, P < 0.001) more likely to expect antibiotics, while patients 
91 
ho did not receive antibiotics during their prior consultation 

ere 1.5 times (aOR: 1.50, 95% CI 1.01–2.23, P = 0.046) more likely 

o expect antibiotics during the ED visit ( Table 2 ). 

Patients with poor (aOR: 2.16, 95% CI 1.26–3.68, P = 0.005) 

o moderate (aOR: 2.26, 95% CI 1.33–3.84, P = 0.002) knowledge 

f antibiotics and AMR were twice as likely to expect antibiotics 

ompared with patients with good knowledge of antibiotics. In ad- 

ition, patients expecting a COVID-19 test were 1.5 times (aOR: 

.56, 95% CI 1.01–2.41, P = 0.045) more likely to expect antibiotics 

 Table 2 ). 

.5. Determinants of antibiotics receipt 

Patients expecting antibiotics during their ED visit were 10.6 

imes (aOR: 10.64, 95% CI 5.34–21.17, P < 0.001) more likely to re- 

eive antibiotics. Patients who received antibiotics during a prior 

onsultation were thrice (aOR: 2.97, 95% CI 1.26–7.00, P = 0.013) as 

ikely to receive antibiotics compared with patients with no prior 

onsultation. Tertiary-educated patients were also twice (aOR: 

.20, 95% CI 1.09–4.43, P = 0.027) as likely to receive antibi- 

tics. Although we did not observe statistical significance regarding 

everity of pre-existing comorbidity, the odds of patients receiving 

ntibiotics increased with a higher severity of comorbidities com- 

ared with patients without any co-morbidity ( Table 3 ). 

.6. Reasons for expecting antibiotics 

The top five reasons for patients expecting antibiotics in the 

mergency departments are: 1) feeling extremely unwell (73% 

greement); 2) perception that the illness will take longer to 

ecover without antibiotics (66% agreement); 3) having previ- 

us experiences of receiving antibiotics for similar illness (65% 

greement); 4) prolonged symptoms without improvement (64% 

greement); and 5) perception that recovery from the illness is 

nly possible with antibiotics (52% agreement). In addition, 48% 

greed that antibiotics could boost their immunity; 45% felt that 

hey had to obtain antibiotics because they were at the ED; 43% 

anted antibiotics for standby; 38% had yellow/green phlegm; and 

1% were influenced by their friends and/or relatives ( Fig. 1 ). 

In addition to the Likert scale statements, patients mentioned 

ther reasons for expecting antibiotics during their ED visit. A 

ew patients mistakenly thought that antibiotics were effective in 

reating viruses (including cough and flu), resolving inflammation, 

nd improving their immunity. Some thought that antibiotics 

ould generate antibodies and treat or prevent any infection. One 

atient mistakenly thought of antibiotics as a ‘cure-all’ medication. 

 few patients thought that the standard procedure for physicians 

as to prescribe antibiotics for their medical consultation, as they 

ad prior experiences receiving antibiotics for similar illnesses. 

ne patient wanted a stronger antibiotic, as the previous antibiotic 

eceived did not ‘cure his/her illness’, while one thought that 

ntibiotics could substitute a sleeping pill. Another patient had 

oncerns about developing URTI before his/her second dose of 

OVID-19 vaccination and was expecting antibiotics to speed up 

he recovery of URTI Figs. 2 and 3. 

.7. Antibiotic use behaviour 

Four factors emerged from the factor analysis of antibiotics use 

ehaviour. The first is the perception of the need for antibiotics. 

ore than half of patients (56%) agreed that antibiotics are needed 

or a severe illness, while 46% agreed that antibiotics are needed if 

hey do not feel better in the next few days. More than half of re-

pondents disagreed that they would take or expect antibiotics to 

revent/recover from the flu/cold during the COVID-19 pandemic 

 Fig. 2 ). 
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Table 1 

Baseline characteristics of patients, by antibiotic expectation and antibiotic receipt. 

Antibiotic expectation Antibiotic receipt 

Baseline characteristics of 

respondents, n(%) 

All patients 

(N = 681) 

Expecting 

antibiotics 

(N = 211) 

Did not expect 

antibiotics 

(N = 470) 

P value Prescribed 

antibiotics 

(N = 59) 

Was not prescribed 

antibiotics 

(N = 622) 

P value 

Demographics n(%) n(%) n(%) n(%) n(%) 

Age, mean (SD) 34.5 (12.7) 33.6 (12.3) 34.6 (12.9) 0.228 a 34.2 (13.3) 34.3 (12.7) 0.113 a 

Male sex 339 (49.8%) 109 (51.7 %) 230 (48.9%) 0.566 25 (42.4%) 314 (50.5%) 0.292 

Race 

Chinese 314 (46.1%) 92 (43.6 %) 222 (47.2%) 0.572 31 (52.5%) 283 (45.5%) 0.306 

Malay 174 (25.6%) 61 (28.9 %) 113 (24.0%) 9 (15.3%) 165 (26.5%) 

Indian 114 (16.7%) 33 (15.6 %) 81 (17. %) 11 (18.6%) 103 (16.6 %) 

Other races 79 (11.6%) 25 (11.9 %) 54 (11.5%) 8 (13.6%) 71 (11.4%) 

Nationality 

Singaporean 498 (73.1%) 157 (74.4 %) 341 (72.6%) 0.550 40 (67.8%) 458 (73.6%) 0.550 

Permanent resident 68 (10.0%) 23 (10.9 %) 45 (9.6%) 8 (13.6%) 60 (9.7 %) 

Others 115 (16.9%) 31 (14.7 %) 84 (17.9%) 11 (18.6%) 104 (16.7%) 

Tertiary education 224 (32.9%) 56 (26.5 %) 168 (35.7%) 0.023 b 21 (35.6%) 203 (32.6%) 0.751 

Health status 

Having a fever during 

the visit 

248 (36.4%) 82 (38.9%) 166 (35.3%) 0.422 26 (44.1%) 222 (35.7%) 0.256 

Smoker 149 (21.9%) 49 (23.2%) 100 (21.3%) 0.640 12 (20.3%) 137 (22.0%) 0.893 

Charlson comorbidity severity 

No comorbidity 621 (91.2%) 196 (92.9%) 425 (90.4%) 0.663 c 51 (86.4%) 570 (91.6%) 0.139 c 

Mild 52 (7.6%) 13 (6.2%) 39 (8.3%) 6 (10.2%) 46 (7.4%) 

Moderate/Severe 8 (1.2%) 2 (2.0%) 6 (1.3%) 2 (3.4%) 6 (1.0%) 

Influenza vaccinated 

(within 12 months) 

257 (37.7%) 68 (32.2%) 189 (40.2%) 0.057 18 (30.5%) 239 (38.4%) 0.290 

Pneumonia vaccinated 59 (8.7%) 15 (7.1%) 44 (9.4%) 0.413 3 (5.1%) 56 (9.0%) 0.435 c 

COVID-19 vaccinated (2 

doses) 

362 (53.2%) 107 (50.7%) 255 (54.3%) 0.439 25 (42.4%) 337 (54.2%) 0.109 

Health seeking behaviour 

Prior (non-ED) consult for same condition 

No prior consult 474 (69.6%) 124 (58.8%) 350 (74.5%) < 0.001 d 30 (50.9%) 444 (71.4%) < 0.001 d 

Prior consult with 

antibiotics 

44 (6.5%) 31 (14.7%) 13 (2.8%) 12 (20.3%) 32 (5.14%) 

Prior consult w/o 

antibiotics 

163 (23.9%) 56 (26.5%) 107 (22.8%) 17 (28.8%) 146 (23.5%) 

Expects a COVID-19 test 534 (78.4%) 171 (81.0%) 363 (77.2%) 0.309 41 (69.5%) 493 (79.3%) 0.115 

Payment method (n = 676) (n = 208) (n = 468) (n = 57) (n = 619) 

Employee benefits 404 (59.8%) 111 (53.4%) 293 (62.6%) 0.123 26 (45.6%) 183 (29.6%) 0.086 c 

Government/private 

insurance 

54 (8.0%) 19 (9.1%) 35 (7.5%) 26 (45.6%) 378 (61.1%) 

Out-of-pocket 209 (30.9%) 74 (35.6%) 135 (28.9%) 4 (7.0%) 50 (8.1%) 

Social subsidies 9 (1.3%) 4 (1.9%) 5 (1.1%) 1 (1.8%) 8 (1.3%) 

Antibiotics use 

Knowledge on antibiotics 

Poor (Score ≤ 4) 276 (40.5%) 90 (42.7%) 186 (39.57 %) 0.002 b 20 (33.9%) 256 (41.2%) 0.261 

Moderate (Score 5-7) 278 (40.8%) 98 (46.5%) 180 (38.3 %) 30 (50.9%) 248 (39.9%) 

Good (Score ≥ 8) 127 (18.6%) 23 (10.9%) 104 (22.13 %) 9 (15.3%) 118 (19.0%) 

Expected antibiotics 211 (30.1%) - - 46 (78.0%) 165 (26.5%) < 0.001 d 

a Kruskal-Wallis test. 
b P < 0.05. 
c Fisher’s exact test. 
d P < 0.001. 
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The second factor is sharing and reusing antibiotics. Three quar- 

ers (75%) of patients disagreed that they would keep stocks of an- 

ibiotics at home for an emergency, while about 80% of respon- 

ents disagreed that they would save and use leftover antibiotics 

r share antibiotics with their friends and family members. 

The third and fourth factor had low internal consistency but 

hows interesting findings on antibiotic use behaviour. The third 

actor is the instructional use of antibiotics. More than 90% of pa- 

ients agreed that they would take antibiotics according to instruc- 

ions and would trust the ED physician on the need to use an- 

ibiotics. The last factor involves concerns about the side effects 

f antibiotics. Seventy-nine per cent of patients agreed that they 

ould stop taking antibiotics if they experienced side effects, but 

 smaller proportion (49%) agreed that they worry about the side 

ffects of antibiotics. 

Our study explored patient-related factors associated with the 

xpectation for and receipt of antibiotics for uncomplicated URTI 
92 
n four EDs in Singapore during the COVID-19 pandemic. We also 

ssessed the reasons patients expect antibiotics and their antibiotic 

se behaviours. Although these were extensively studied prior to 

he pandemic [7 , 17–19] , many studies were from western countries 

here different cultural settings and health systems can generate 

ifferent patient expectations than those from Asian settings. We 

lso took the perspective of patients seeking care for URTI in the 

Ds during surges of cases in the COVID-19 pandemic. 

. Discussion 

The COVID-19 pandemic seemingly had a minor effect on 

he antibiotic expectation and prescribing rates for URTI despite 

hanges in health-seeking behaviours. Approximately a third of 

atients (31%) expected antibiotics during their ED visit in our 

tudy, which is similar to a study (33%) conducted at one of 

ur institutions pre-pandemic [10] . The antibiotic prescribing rate 
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Fig. 1. Reasons for expecting antibiotics in the emergency department, measured on a five-point Likert-scale. 

Table 2 

Factors for antibiotics expectation. 

Model variables Adjusted model 

(Reference: Not expecting antibiotics) Adjusted OR (95% CI) P value VIF 

Expects a COVID-19 test 1.56 (1.01, 2.41) 0.045 a 1.07 

Prior (non-ED) consult for the same condition 

No prior consult Ref 

Consult with antibiotics 6.58 (3.30, 13.11) < 0.001 b 1.03 

Consult w/o antibiotics 1.50 (1.01, 2.23) 0.046 a 1.08 

Knowledge on antibiotics and antimicrobial resistance 

Good Ref 

Moderate 2.26 (1.33, 3.84) 0.002 a 1.92 

Poor 2.16 (1.26, 3.68) 0.005 a 1.96 

a P < 0.05. 
b P < 0.001. 

VIF, variance inflation factor. 
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Table 3 

Factors for receipt of antibiotics. 

Model variables Adjusted model 

(Reference: Did not receive antibiotics) Adjusted OR (95% CI) P value VIF 

Expects an antibiotic prescription 10.64 (5.34, 21.17) < 0.001 b 1.08 

Expects a COVID-19 test 0.52 (0.26, 1.03) 0.061 1.08 

Age category 

Above 50 years Ref 

26–50 years 0.60 (0.23, 1.55) 0.290 2.78 

25 years and below 1.79 (0.63, 5.09) 0.276 2.85 

Education level 

Non-tertiary Ref 

Tertiary 2.20 (1.09, 4.43) 0.027 a 1.15 

Prior (non-ED) consult for the same condition 

No prior consult Ref 

Consult with antibiotics 2.97 (1.26, 7.00) 0.013 a 1.09 

Consult w/o antibiotics 1.29 (0.63, 2.65) 0.484 1.1 

Pre-existing comorbidity 

No comorbidity Ref 

Mild 2.28 (0.75, 6.94) 0.148 1.16 

Moderate/Severe 6.17 (0.86, 44.24) 0.070 1.08 

a P < 0.05. 
b P < 0.001. 

VIF, variance inflation factor. 

c

m

d

m
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t

c

o

n our study ( ∼9%) was also similar to a pre-pandemic study 

hich assessed antibiotic use for URTI in the ED in the United 

tates [18] . We also found that patients expecting antibiotics 

ere 10.6 times more likely to receive them, although the same 

S study reported that physicians were 5.3 times more likely 

o prescribe antibiotics if they believed that patients expected 

ntibiotics [18] . The sheer number of COVID-19-related ED at- 

endances should have brought the antibiotic prescribing rate 

own, but the uncertainties surrounding new variants of COVID- 

9 may have prompted physicians to loosen their prescribing cri- 

eria for anxious patients who perceived their illness as severe 

20 , 21] . We found that the top reason for expecting antibiotics 

as the perceived severity of illness. This reason was also a pre- 

ictor for antibiotic expectation in another study assessing the 

xpectation for antibiotics in the Singapore primary care setting 

re-pandemic [22] . 
93 
Poor knowledge of the indications of antibiotics was a signifi- 

ant predictor of antibiotic expectation pre-COVID-19 and has re- 

ained a strong predictor of antibiotic expectation during the pan- 

emic [22–24] . The misconceptions that antibiotics improve im- 

unity, help one recover faster from an illness, and are a cure- 

ll medication exist in our study and were deep-seated among 

he public [16 , 25–27] . These misconceptions likely occurred be- 

ause of ingrained myths surrounding the effectiveness of antibi- 

tics [26] and patients’ past experiences with antibiotic use. We 
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Fig. 2. Statements on antibiotic use, measured on a five-point Likert-scale. 
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lso found that patients with prior clinical consultation with an 

ntibiotic prescription were 6.6 times more likely to expect antibi- 

tics during their ED consultation, highlighting the importance of 

ntimicrobial stewardship in primary care and the role of primary 

are physicians in promoting appropriate antibiotic use for URTI 

28] . Highly educated patients were more likely to receive antibi- 

tics as these patients may have appeared more confident about 

heir needs and could have challenged the physician’s decision in 
94 
heir care [29] . Given the diagnostic uncertainty of URTI and the 

ime-strapped ED environment [30] , physicians may compromise 

y prescribing antibiotics to patients, but further investigation is 

eeded to support this hypothesis. 

Antibiotic use behaviour was not substantially different pre- 

nd during the COVID-19 pandemic, according to a community sur- 

ey in Singapore [23] . The survey found that 24% (3% increment 

rom pre-pandemic) of respondents would expect antibiotics and 
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1% (2% increment from pre-pandemic) would take antibiotics to 

revent their condition from getting worse during the pandemic. 

lthough a higher proportion of our study respondents ( ∼30%) 

greed with the above two statements, ED respondents, who were 

nwell at the point of the survey, could have perceived a lower 

ealth status compared with community respondents who may not 

ave been unwell at the point of the survey. One-fifth of respon- 

ents would keep stocks of antibiotics at home, and 10% to 16% 

ould use or share them with their family without advice from a 

hysician. Although most respondents did not agree to sharing or 

eusing antibiotics, these proportions have not improved over the 

ears despite calls for actions to change the public’s antibiotic use 

ehaviour [22 , 31] . 

Our study had several limitations. The hospital and national 

rotocols regarding the COVID-19 pandemic were evolving during 

ur data collection. We initially excluded patients with COVID- 

9 infection from the study because of a default hospital admis- 

ion policy. However, with mass vaccination and the transition 

o home recovery for COVID-19 infections due to milder illness, 

e subsequently included them in our study if they were med- 

cally diagnosed with URTI. Patients’ health-seeking behaviours 

ould have varied at different periods of the pandemic. In addi- 

ion, the antibiotic prescribing rate was self-reported by patients, 

hich may differ from the rates prescribed by the physician. How- 

ver, we expect the discrepancy between the self-reported and 

ctual antibiotic prescribing rates to be low as we verified the 

ntibiotic prescribing rates with the electronic medical records 

f one ED in this study and observed the discrepancy to be 

inimal ( < 5%). 

The pandemic provides an invaluable opportunity for leverag- 

ng the mass communication channels to educate the public on 

ncomplicated URTI, as well as increase the public’s knowledge of 

ntibiotics and AMR [32 , 33] . Furthermore, since prior experiences 

ith antibiotics likely occurred in primary care, future work can 

xplore interventions in primary care to address patients’ expecta- 

ions for antibiotics in the ED. 

. Conclusion 

In conclusion, patients with URTI who expected antibiotics re- 

ained more likely than those who did not expect them to re- 

eive antibiotics during the COVID-19 pandemic. Perceived severity 

f illness and effectiveness of antibiotics in speeding up recovery 

ere the top reasons for expecting antibiotics, while poor knowl- 

dge and prior experiences were strong predictors for expecting 

ntibiotics. Our findings highlighted an opportunity for leveraging 

he COVID-19 mass communication channels to educate the public 

n the non-necessity of antibiotics for URTI to address the problem 

f antibiotic misuse and AMR. 
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