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the results of RCT or systematic reviews, and the 
relevance of guidelines. 

The result from a trial or the average result 
from pooled trials in a systematic review  may not  
necessarily be applicable to all because the trial 
recruitment criteria distort representatives; for 
example, many RCTs exclude the elderly and 
occasionally females;2 similarly they may not be 
attentive to ethnicity which can also influence the 
efficacy and safety of pharmaceutical interventions.3 
An analysis of 213 Pfizer-funded, interventional  
clinical trials, between 2011 and 2020 and involving 
103,103 participants in the US, found that the 
involvement of minority ethnic groups was not  
uniform across trials, and they were often not 
represented at all.4 More than half of the trials  
achieved population census levels for African–
American, white and Hispanic/Latino participants, 
while Asian, Native Hawaiian or other Pacific  
Islander and American Indian or Alaska Native 
participants were commonly under-represented, 
achieving only census levels in 16%, 14.2% and  
8.5% of trials, respectively.  

Exclusion criteria may also prevent participation  
in trials of patients with comorbidities or  
multimorbidity, or those with more severe disease 
or illness of longer duration. A review of cardiology, 
mental health and oncology trials compared 
the baseline characteristics (i.e. demographic, 
socioeconomic and clinical) of trial participants 
with patients encountered in clinical practice.5 It 
demonstrated that in 37 of 52 studies (71.2%), 
the population studied was not representative of 
real-world patients and thus limited the external 
validity of the RCT. The authors recommended that 
more appropriate evidence could be generated by 
tailoring trial design—including the recruitment of 
more representative patient samples—and carefully 
taking into account trade-offs made between  
internal and external validity.

There is a growing literature highlighting how  
the under-representativeness of research tpartici- 
pants in clinical trials may misinform clinical 
practice, and their inclusion in systematic reviews  
and meta-analyses may subsequently misinform  
health policies.2,6 Singapore is a multiethnic nation, 
with 4 ethnic categories (i.e. Chinese, Malays,  
Indians and Others). In this study, we sought to 
review the representativeness of participants in 
pharmaceutical RCTs in Singapore. To the best of 
our knowledge, no such study had been conducted.

METHOD 

Literature search 
Searches were run in PubMed, Embase, Cochrane 
Library and Web of Science to identify pharma-

ceutical RCTs involving the Singapore population 
over 5 years from 1 January 2017 to 12 August 2022. 
The search strategy was developed in consultation 
with a medical librarian to ensure that the search 
strategies (Appendix S1) were optimal. All searches 
were run on 12 August 2022. Deduplication was 
initially performed using EndNote and then 2 
authors (JB and AC) independently screened titles 
and abstracts on Covidence, manually removing 
duplicates and ineligible publications according to 
the inclusion and exclusion criteria listed in Table 1 
(EndNote 21, Clarivate PLC, London, UK; Covidence 
software, Veritas Health Innovation, Melbourne, 
Australia). Potentially eligible full-text publications  
were retrieved, screened once more, with senior 
reviewers (LES or HES) resolving any disagreements 
on study selection. 

Table 1. Inclusion and exclusion criteria.

Inclusion criteria

•	 Randomised controlled trial (RCT)
•	 Adult patients (i.e. aged 18 years and older) 
•	 Only publications reporting pharmaceutical interventions as 

part of an RCT (placebo-controlled or active comparator)
•	 Recruitment was, at least in part, conducted in Singapore 
•	 Published in English 

Exclusion criteria 

•	 Publications that undertook an analysis of patients who 
were recruited into an RCT compared to those that declined 
participation

•	 Publications that involved patients younger than 18 years
•	 Quasi-experimental RCTs
•	 Conference abstracts, journal notes

Data extraction
A data extraction table was developed and tested 
on a sample of studies before being finalised. The 
data extracted from each publication included 
patient population and country of study, baseline 
demographic characteristics (i.e. ethnicity, sex and 
age), disease/therapy area (determined by study 
aims, authors’ disciplines and journal) (Appendix 
S2). Recruitment strategies, inclusion and exclusion 
criteria, recruitment challenges and authors’ 
comments on the generalisability of their studies 
were also extracted verbatim for inductive content 
analysis.7 

Data analysis and interpretation
Descriptive statistics were used to summarise the 
demographic characteristics (i.e. sex, age and 
ethnicity) of trial participants. The study population 
demographics were compared with the 2020 
Singapore Census of Population,8 employing  
similar methodology used to assess demographic 
diversity in the US,4 but adapted for Singapore 
and focusing on Chinese, Malay, Indian and Other 
ethnicities. When variables were reported only 


