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Abstract
	 Background:	Medical	training	is	often	regarded	as	a	stressful	period.	Studies	have	previously	
found	that	21.6%–50%	of	medical	students	experience	significant	psychological	distress.	The	present	
study	compared	the	prevalence	and	levels	of	psychological	distress	between	2	cohorts	of	first-year	
medical	students	that	underwent	different	admission	selection	processes.
	 Methods:	A	comparative	cross-sectional	study	was	conducted	by	comparing	2	cohorts	of	 first-
year	medical	students;	1	group	(cohort	1)	was	selected	based	purely	on	academic	merit	(2008/2009	
cohort)	 and	 the	 other	 group	 (cohort	 2)	 was	 selected	 based	 on	 academic	 merit,	 psychometric	
assessment,	and	interview	performance	(2009/2010	cohort).	Their	distress	levels	were	measured																								
by	 the	 General	 Health	 Questionnaire,	 and	 scores	 higher	 than	 3	 were	 considered	 indicative	 of	
significant	psychological	distress.	
	 Results: The	prevalence	(P	=	0.003)	and	 levels	(P	=	0.001)	of	psychological	distress	were	
significantly	different	between	the	2	cohorts.	Cohort	1	had	1.2–3.3	times	higher	risk	of	developing	
psychological	distress	compared	to	cohort	2	(P	=	0.007).
 Conclusion: Cohort	2	had	better	psychological	health	 than	cohort	 1	and	was	 less	 likely	 to	
develop	psychological	distress.	This	study	provided	evidence	of	a	potential	benefit	of	multimodal	
student	selection	based	on	academic	merit,	psychometric	assessment,	and	interview	performance.	
This	 selection	 process	 might	 identify	 medical	 students	 who	 will	 maintain	 better	 psychological											
health.
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Introduction

 The World Health Organization (WHO) 
has stated that, “Health	 is	 a	 state	 of	 complete																						
physical,	mental,	and	social	well-being	and	not	
merely	 the	absence	of	disease	or	 infirmity.” (1), 
and “mental	health	 can	be	defined	as	a	 state	of																																																																																						
well-being	 enabling	 people	 to	 realize	 their	
abilities,	 cope	 with	 normal	 stresses	 of	 life,	
work	 productively	 and	 fruitfully,	 and	 make	
contributions	to	their	communities.” (2). Mental 
health is crucial to the overall and individual                                                                  
well-being, directly or indirectly, contributes to  
the overall well-being of societies and countries 
(2). In 2003, the WHO reported that mental 
illness is the fourth leading contributor to 
the global burden of diseases; approximately                                                          
450 million people suffer from a mental or 
behavioural disorder and nearly 1 million people 

commit suicide each year (2,3). The WHO 
projected that in 2020 mental illness will be the 
second leading contributor to the global burden 
of diseases (3). These facts could indicate a 
substantial increase in stress in individuals’ daily 
lives. Medical students and professionals are                       
not immune to this daily stress; in fact, studies 
found that the prevalence of mental disorder 
among these populations are higher compared         
to the general population (5–8).
 Previous studies have revealed a rate 
of psychological distress among medical 
students ranging from 21.6%–50% (5,6,10–12). 
Medical students are particularly vulnerable at                                                                                             
transitional periods such as their first year 
of medical school, when they face a period 
of adjustment to the new environment of 
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medical training (6,9–14). The prevalence 
of psychological distress among medical 
students at the end of their first-year of medical 
training has been shown to double compared 
to the prevalence at the beginning of the year                                                                                                        
(9,10). Studies also reported a high percentage 
of psychological distress among medical students 
at other stages of medical training (10–13). 
Psychological distress among medical students 
was associated with anxiety and depression 
(14,15), interpersonal conflict (16), sleeping 
problems (17), and lower academic and clinical 
performance (18). Psychological distress also                                                                                                                            
has a negative impact on students’ abilities to 
develop a rapport with patients, to concentrate 
and focus on their training, and to make                                                                                                
decisions, which in turn leads to dissatisfaction 
during their clinical practice later on (16). 
Psychological distress was also linked to suicide 
(19), drug abuse (20,21), and abuse of alcohol 
(22). The psychological distress that leads 
to these unwanted consequences has been 
related to some aspects of medical training 
(14). Generally, psychological distress hinders                                                                
the noble ambitions and values of students 
pursuing medical education.
 The aim of medical education is to produce 
healthy and competent doctors to serve the 
society. The student selection process, therefore,                                
is essential to medical training because the 
quality of students admitted to medical schools                                                                                                   
determines the quality of doctors who graduate 
(23). Methods of selection are generally 
grouped into cognitive and non-cognitive 
methods. Cognitive method focus on previous 
academic performance, whereas non-cognitive 
methods focus on less concrete variables using                                                                          
measurement methods such as psychometric 
assessments and interviews. Most medical         
schools prefer to select their medical students 
based on previous academic achievement                                                      
because it is a better predictor of the student 
success in medical study (24–26). However, 
good academic achievement does not necessarily 
predict a doctor’s professional performance 
(24,27), and the predictive capacity of previous 
academic achievement for successful medical 
study diminishes with progression through 
the course of medical training (24). A 9-year 
prospective study found that information gained 
through psychometric test and interview was 
associated with measured outcomes and that                                         
those who performed well during the interview 
had greater chances of completing their                                                                                          
studies at medical school with honours (28).

 Starting from June 2009, the School of 
Medical Sciences, Universiti Sains Malaysia was 
given the authority to semi-independently select 
their own medical students by the Malaysian 
government. The school began selecting students 
based on three criterias; previous academic 
performance, psychometric assessment, and 
interview performance, whereas previous 
cohorts had been selected based solely on 
previous academic achievement. This study 
aimed to compare the prevalence and levels of 
psychological distress between 2 cohorts of the 
first-year medical students selected through                                                                                 
2 different student admission processes. 1 batch 
was selected based solely on previous scholastic 
merit (cohort 1), and the other was selected                                                              
based on academic merit, psychometric 
assessment, and interview performance                                                                                        
(cohort 2). To our knowledge, no reports 
comparing these types of student selection exist 
in the literature. It is hoped that this article will 
contribute to the literature regarding medical 
student admission and mental health.

Methodology

Design
 A comparative cross-sectional study was 
conducted.

Sample	
 The study samples were cohort 1 and                   
cohort 2 in the School of Medical Sciences, 
Universiti Sains Malaysia (USM).
 Cohort 1 students were selected based solely 
on their previous academic merit; specifically, 
their final Cumulative Grade Point Average of 
the Science Foundation Course of the Malaysian 
Ministry of Education, or equivalents, which            
were the High School Certificate of Malaysia 
(HSC) or Advanced Level General Certificate of 
Education (A-Level).
 Cohort 2 students were selected based 
on previous academic merit (similar to                               
cohort 1) in addition to psychometric assessment 
and interview performance. The Malaysian 
Universities Selection Yearly Inventory (MUnSYI) 
was used as the psychometric assessment to               
assess the suitability of candidates for medical 
study. Unfortunately, the details of the MUnSYI                       
are not available to the public because it is                                                                                                
protected under the Official Secrets Act 1972                                                                                                                                 
(Act 88) of Malaysian Law. A short list 
of  applicants, selected based on their previous 
academic merits and the psychometric 
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assessment, were then called for an interview.           
The main objectives of the interview were 
as follows: 1) to assess the interest, general 
knowledge, and expectations of applicants about 
medical education and a medical career, 2) to 
assess the personal attributes of the applicants                                                                                                                     
in relation to their suitability for studying  
medicine at USM, 3) to assess the applicants’ 
adequacy in communicating in both Malay and 
English languages as basic requirements for 
a successful medical study, and 4) to observe                     
any physical traits that might hinder the 
applicants from completing the medical studies 
or performing clinical functions.
 Every enrolled medical students from 
cohort 1 and cohort 2 were invited to participate. 
215 students were enrolled in cohort 1, and                                                                                                                 
196 students were enrolled in cohort 2. Both                                                                                                             
cohorts underwent a similar curriculum 
structure in terms of content, teaching, and 
learning methods and assessment. Both cohorts 
also studied in the same physical learning 
environment.
 Researchers obtained permission and 
clearance from the School of Medical Sciences 
and the Human Research and Ethics Committee 
of USM prior to the conduct of the study.

Data	collection
 The 12-item self-administered General 
Health Questionnaire (GHQ-12) was used in 
this study. Demographic data pertaining to 
sex (male and female), race (Malay, Chinese, 
Indian, and other), and entry qualifications 
(matriculation, HSC, or A-Level) were obtained 
from the participants. Data for both groups were 
collected within 2 months after enrollment so                                                                                                             
that researchers could measure the students’ 
baseline distress levels upon entry to medical 
school. This time point was selected as 
the baseline because it was considered a                                                                         
non-stressful period for the medical students. 
 The GHQ-12 is a widely used instrument            
to measure mental health status (29). It has been 
validated in many populations, including medical 
students (29–32). The internal consistency 
coefficients of the questionnaire have ranged 
from 0.78–0.95 in various studies (33). The items 
of GHQ-12 assess 12 manifestations of stress,                   
and respondents are asked to rate the presence                                                                                                               
of each manifestation in themselves during    
recent weeks. Respondents choose from four 
responses:  ‘not at all’, ‘no more than usual’, 
‘rather more than usual’, and ‘much more than 
usual’. The scoring method is binary; the 2 least 
symptomatic answers are scored as 0 and the                                                         

2 most symptomatic answers are scored as 1;                                                                                 
i.e., 0-0-1-1. The minimum and maximum scores 
of the GHQ-12 are 0 and 12, respectively. Higher 
GHQ-12 scores indicate poorer mental health 
status. In previous studies the sensitivity and 
specificity of the GHQ-12 score at a cut-off point 
of 4 have been shown to be  81.3% and 75.3%, 
respectively, with a positive predictive value of 
62.9%. Therefore, students who scored 4 or more 
were considered to have ‘distress’ (29–32).
 The investigators administered the                                                                                                                
GHQ-12 to the 215 new first-year medical 
students of cohort 1 and to the 196 new first-year                                                                                                
medical students of cohort 2 at approximately 
2 months after enrollment. Completion of 
the questionnaire was voluntary and did not 
affect the students progress in the course. Data 
were collected in two face-to-face sessions 
with the students in a lecture hall via guided 
self-administration. Students took less than                                          
10 minutes to complete the questionnaire, and 
questionnaires were collected immediately after 
they were completed. 

Statistical	analysis
 Data were analysed using SPSS version              
18 (SPSS Inc., US). An α-level of P < 0.05 was 
adopted. Descriptive statistics were conducted 
for the analysis of demographic data and the 
prevalence of psychological distress. For the 
purpose of statistical analysis, race was grouped 
into either Malay or non-Malay, and entry 
qualification was grouped into matriculation                   
or non-matriculation. Histograms were 
constructed and normality tests (Kolmogoroz-
Smirnov and Shapiro-Wilk) were performed 
to test for normality of the distributions of                                                                             
GHQ-12 scores for each cohort. The distribution  
of  GHQ-12 scores in both cohorts were skewed 
to the left; however, the normality tests were 
significant (P < 0.001); therefore the Mann-
Whitney test was used to compare the median 
GHQ-12 score between the 2 cohorts of medical 
students. The Chi-square test was used to test                                                                                                         
for differences in demographic variables (sex, 
race, and entry qualification) and for differences                     
in the prevalence of psychological distress              
between the 2 cohorts. Multiple binary logistic 
regression (stepwise and enter method) was 
conducted to compare the risk of developing 
distress between the 2 cohorts. 

Results

 A total of 215 (99.1% of the class) students 
from cohort 1 and 196 (100% of the class) 
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students from cohort 2 participated in this study. 
 The demographic profile of the participants 
is shown in Table 1. The distributions of gender 
and entry qualification did not differ significantly 
between cohorts (P > 0.05). However, the 
distribution of ethnic groups was significantly 
different between the 2 cohorts (P < 0.001).
 Mann-Whitney test analysis showed that 
there was a significant difference of the median 
GHQ-12 score between cohort 1 (median = 2,        
IQR = 4) and cohort 2 (median = 1, IQR = 3)               
(Z = -3.2, P = 0.001). 
 The prevalence of medical students having 
significant psychological distress (CI 95%; lower 
limit, upper limit) in cohort 1 and cohort 2 
were 26.3% (n	= 56; 23.6%, 29.0%), and 14.3%                                                                                                                  
(n	= 28; 12.6%, 16.0%), respectively. A Pearson                                                                                                
Chi-square test analysis showed that the 

prevalence of psychological distress was 
significantly different between the 2 cohorts                                
(X2 (df) = 9.02 (1), P = 0.003), as shown in 
Figure 1.
 Multiple binary logistic regression showed 
that cohort 1 had a 2.019 times higher risk 
of developing distress compared to cohort 2                          
(b = 0.704, Wald (df) = 7.316 (1), P = 0.007), as 
shown in Table 2. 
 In sum, the results indicated that cohort 
2 had better psychological health compared to 
cohort 1. 

Discussion

 The prevalence of psychological distress 
among medical students of cohort 2 (14.3%) 
was lower compared to the prevalence in cohort 

Table	1:	Demographic profiles of the 2 student cohorts
Variable Cohort	1

(n	=	213)
Cohort	2
(n	=	196)

X2 statistics	
(df)

P-value	a

Sex, n (%) Male 84 (39.4) 68 (34.7) 0.89 0.321
Female 129 (60.6) 128 (65.3) (1)

Race, n (%) Malay 140 (65.7) 105 (53.6) 6.28 0.012
Non-malay 73 (34.3) 91 (46.4) (1)

Entry Matriculation 177 (83.1) 174 (88.8) 2.70 0.100
qualification, 
n (%)

Non-
matriculation

36 (16.9) 22 (11.2) (1)

a Pearson Chi-square test.

Figure	 1: Comparison of prevalence of psychological distress in 2 cohorts            
of first-year medical students at the beginning of their training.
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1 (26.3%) and was also lower compared to the 
prevalence in previously reported samples, which 
have ranged from 21.6%–50% (5,10,11,34–36). 
The current study only examined psychological 
distress at a very early stage of medical training. 
Because previous studies have indicated that 
psychological distress can vary at different stages 
of medical training (10–13), the current samples 
should be followed during their clinical training 
years; such follow-up would provide stronger 
and more constructive evidence to support the     
current finding. 
 The significantly lower number of medical 
students having psychological distress in 
cohort 2 compared to cohort 1 suggested better 
psychological health in this cohort. This was further 
supported by cohort 2, which have significantly 
lower risk of developing psychological distress 
compared to cohort 1. These findings indicated 
that the multimodal selection process based 
on academic merit, psychometric assessment, 
and interview performance was able to identify 
medical students with better psychological health 
better than the selection process that was based 
solely on academic merit. To our knowledge, 
this is the first study to report such a finding.                           
It is important to highlight that previous studies 
found the prevalence of psychological distress 
among medical students at the end of the first 
year of study to be twice as high compared to the 
beginning of the first year (9,10).
 The current results are not enough to 
confirm the advantage of the expanded student 
selection process. Such confirmation requires 

follow-up of these medical students over a longer 
duration. A prospective study design is necessary 
to explore the long-term differences between                                                                                                  
the 2 selection processes. Many researchers 
proposed that selecting psychologically healthy 
candidates will buffer the negative effects of 
some aspects of medical training (5,10–12,14,37). 
Accordingly, better identification of medical 
students with good psychological health might 
eventually produce future doctors who are 
psychologically healthy. Downie & Chartlon 
(1992) echoed that the type of medical students 
recruited at the beginning of training will 
determine the type of doctors produced at the     
end (23).
 The aim of the student admission process is 
not to pick candidates for specific jobs, but rather 
to choose persons of strong potential who are 
healthy (physically, emotionally, psychologically, 
and mentally), who will eventually find their 
interest and niche somewhere in medicine and 
who will subsequently take the field of medicine 
to a higher level (38). In accord with that notion, 
findings from the current study provide initial 
evidence that multimodal student selection 
can successfully identify the medical students 
that are psychologically healthy. This finding is 
commensurate with recent evidence that cognitive 
superiority alone does not protect medical 
students from distress even up to the internship 
level (39).
 This study has several limitations that 
should be considered in interpreting its findings 
and in designing future studies. The first is related 

Table	2:	Factors related to psychological distress among the 2 student cohorts
Factor b Wald df P-value	a Odds	

ratio
95%	CI	for	
odds	ratio

Lower Upper
Cohort 2009/2010 Reference group

2008/2009 0.704 7.316 1 0.007 2.019 1.211 3.366
Race Malay Reference group

Non-malay -0.238 0.651 1 0.420 0.789 0.443 1.404
Entry Matriculation Reference group
qualification Non-

matriculation
0.628 2.862 1 0.091 1.875 0.905 3.883

Sex Female Reference group
Male 0.022 0.007 1 0.934 1.022 0.610 1.711

Constant -1.776 52.898 1 < 0.001 o.170
a Multiple Binary Logistic Regression (stepwise enter method) was applied. 
X2 (df) = 12.06 (4), p = 0.017, -2 Log likelihood = 403.29. 



34 www.mjms.usm.my

Malays J Med Sci. Jul-Sep 2012; 19(3): 29-35

to the study design. The cross-sectional design 
used in this study produces only a snapshot of a 
particular time; therefore, a longitudinal study 
design is necessary to explore the advantages of 
the new student admission process over time. The 
second limitation concerns other confounding 
factors such as socio-economic status, parent 
education level, stress at home, distress level 
prior to entry of medical training, psychiatric 
status prior to medical training, personality 
and family relationships. These factors should 
be controlled either during sample selection or 
during data analysis to isolate the effects of the 
new multimodal student admission process. 
The third limitation is that data were collected                                                                                                  
face-to-face, which may not be seen by 
participants as completely anonymous (even 
though participants did not provide names 
on the questionnaire). This data collection 
procedure might have led to response bias.                                                                                                                  
The fourth limitation is that our single 
psychological health measurement was unlikely                                                                                             
to provide a comprehensive picture of 
psychological health. Other psychological health 
measurements should be used during follow                
up in future studies.

Conclusion 

 Cohort 2 had better psychological health         
than cohort 1. Cohort 2 were less vulnerable to 
develop psychological distress compared to cohort 
1. This study provides evidence that multimodal 
student selection might better identify medical 
students with good psychological health.
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