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Caesarean section. In Singapore-only trials (n=16) 
recruiting males and females, females were under-
represented in comparison to the census (41.3% vs 
51.1%, P<.0.00001) (Fig. 4). Females were under-
represented significantly (P<0.05) in almost two-
thirds of studies (62.5%); these were in the fields  
of infectious diseases, cardiology, endocrinology 
and psychiatry. 

Recruitment strategies, recruitment challenges and 
generalisability of results
Fourteen of the 33 publications reviewed (42.4%) 
included some details of the recruitment strategies 
used. This was scanty but included information 
such as the number of recruitment centres, the 
status of patients (inpatient/outpatient) or mode of 
recruitment (e.g. advertisement, personal approach 
from study team). Fewer publications (24.2%)  
made comments on the applicability or 
generalisability of the study’s findings, facilitating 
readers’ assessment of external validity and real-
world applicability. 

DISCUSSION
This review explored the representativeness of 
participants in pharmaceutical RCTs in Singapore 
over 5 years. This external validity analysis included 

19 Singapore-only and 14 multiregional studies 
addressing studies in 12 clinical specialties. 

Demographic diversity of participants in RCTs 
conducted in Singapore 
When the data were collated, we found significant 
under-representation of women in 56.3% of trials 
in comparison to the 2020 Singapore census. 
Studies where women were under-represented 
were in the fields of infectious diseases, cardiology, 
endocrinology and psychiatry. Similar under-
representation of women in these clinical areas has 
been reported by studies that analysed sample 
populations recruited in other countries, including 
the US.11-13 Further research is needed to ascertain 
specific barriers to recruiting female participants,  
and if there are particular challenges that are 
specialty-specific. 

Our analysis of ethnicity found significant under-
representation of Indians and over-representation 
of Malays compared to the Singapore census;  
the number of Chinese and “Others” was similar to 
the census. Surprisingly, the absence of reporting  
of ethnic diversity was found in almost a third  
(31.6%) of Singapore-only publications, when 
Singapore commonly boasts its ethnic diversity in 
research. Detailed reporting of ethnic distribution  

Fig. 3. Proportion of participants in RCTs by race. 




