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nantly Chinese ethnicity (74.8%) (Table S1). Manage-
ment was provided by 183 primary care physicians  
with a median of 9 years of experience (IQR 7–15),  
64.2% of whom were accredited family physicians. 
Insufficient documentation hindered acne severity 
determination in 27.5% of patients. Complementary  
ARM was not prescribed with antibiotics in 34.0%  
(n=131) of cases, and dual antibiotic therapy was given  
in 4.2% (n=16) of cases. Of the 142 acne cases referred  
to dermatology (36.9%), 52.8% were requested by 
patients despite a lack of clinical indication.

Among patients with documented acne severity, 
antibiotic choice was significantly associated with  
severity (P<0.001). Severe cases were more likely to 
receive oral antibiotics (odds ratio [OR] 12.0, 95%  
CI 3.84–37.6), while mild cases were more likely to  
receive topical antibiotics (OR 2.78, 95% CI 1.71–4.54). 

Only 64.7% of patients received guideline- 
concordant care. On multivariate analysis, inappro- 
priate treatment was more likely with increasing patient 
age (OR 1.049, 95% CI 1.021–1.079), while acne  
severity (P=0.185) and physician experience (P=0.673) 
had no significant impact (Table 1).

Acne severity was the strongest predictor of 
dermatology referrals, with moderate (OR 2.33, 95% 
CI 1.12–4.86) and severe (OR 27.7, 95% CI 7.68–99.7) 
cases more likely to be referred than mild cases  
after adjustment for confounders. In contrast, patient 
requests for dermatology referrals did not signifi- 
cantly affect referral likelihood (OR 1.62, 95%  
CI 0.75–3.48, P=0.218).

Our study highlights key findings regarding acne 
management in primary care. First, 27.5% of patient 
records lacked documentation of acne severity, hinde-
ring treatment evaluation and guideline adherence.  
More than one-third of patients did not receive  
guideline-concordant care, primarily due to the  
omission of adjunctive ARM with antibiotic therapy.6 
Previous research showed knowledge gaps and 
uncertainties with topical treatment and guideline 
recommendations.9 This raises concerns about 
potentially reduced treatment efficacy and increased 
risk of AMR.10 Physicians generally adhered to  
evidence-based guidelines by reserving oral antibiotics 
for severe acne cases and opting for topical antibiotics 
for mild cases. However, increasing age was associated 
with inappropriate treatment; this may reflect challen-
ges such as managing comorbidities, polypharmacy, 
diagnostic complexity in older adults—worsening time 
constraints during consultations. Dermatology referrals 
were significantly associated with clinical severity, 
suggesting that primary care physicians generally refer 
based on clinical judgement. While the high referral rate 
(36.9%) compared to severe cases (4.7%) suggested 
over-referral, with 52.8% due to patient requests  
without clinical indication, physicians effectively 
declined 72.0% (n=54) these requests, demonstrating 
sound gatekeeping and highlighting the importance  
of enhanced shared decision-making in acne manage-
ment. Further research is needed to better understand 
referral appropriateness and patient expectations 
regarding dermatological consultations for acne. Our 

Table 1. Multivariate logistic regression of factors affecting appropriateness for antibiotic treatment of acne.

Study variables β P value OR OR (95% CI)

Lower Upper

Age 0.048 <0.001 1.049 1.021 1.079

Sex (male) 0.410 0.140 1.51 0.87 2.60

Race (reference = Chinese) 0.349

Malay 0.681 0.132 1.98 0.81 4.79

Indian -0.363 0.437 0.70 0.28 1.74

Others -0.157 0.770 0.86 0.30 2.45

Acne severity (reference = mild) 0.185

Moderate -0.484 0.113 0.62 0.34 1.12

Severe 0.327 0.530 1.39 0.50 3.85

No. of years of physician experience 0.008 0.673 1.008 0.971 1.047

Accredited primary care physician -0.023 0.934 0.98 0.56 1.70

CI: confidence interval; OR: odds ratio


