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Abstract Introduction: This study analyses some psychological variables related to susceptibility to 
mental disorders in medical students. 
Methods: A sample of 209 first- and second-year medical students was evaluated using the State and 
Trait Anxiety Inventory (STAI), and three questionnaires: Sensitivity to Punishment and Sensitivity to 
Reward Questionnaire (SPSRQ), General Health Questionnaire (GHQ-28) and UNCAHS scale of 
STRAIN. 
Results: Thirty percent of the students suffered from emotional distress as measured by de GHQ-28, 
and showed significantly higher scores on trait anxiety, sensitivity to punishment and reward scales, 
and had higher levels of strain both in the academic environment and their personal life. Women 
scored significantly higher than men on trait anxiety and sensitivity to reward. Logistical regression 
found that trait anxiety and strain in non-academic life were the best predictors of the development of 
a mental disorder. 
Conclusions: The study confirms the usefulness of the STAI for detecting psychological distress and 
the validity of the SPSRQ for identifying subjects likely to present emotional distress when facing 
high environmental demands. Subjects most likely to present with mental illness are those who evalu-
ate their personal (non-academic) lives as more stressful. 

 
 
 The first years at university represent a major 
challenge for medical students. At this point in their 
lives they must perform according to the standards of 
their chosen professional career and, simultaneously, 
initiate the process of emancipation from parental con-
trol. This process of emotional detachment and change 
of social roles generates psychological distress, mainly 
because both the family and academic environment are 
underpinned by the model of social competition that 
predominates in professional activity. As this adaptive 
process evolves, some students show signs of physical 
or psychological suffering. Every year, the Psychologi-
cal Attention Program (PAP) at our School of Medicine 
attends to 50 new cases of students with adaptive prob-
lems deriving from their academic studies.1 The detec-
tion and treatment of mental difficulties (both adaptive 
problems and well-defined psychiatric disorders) before 
these future doctors embark on their professional ca-
reers is likely to help them achieve greater self-control 
and cope more successfully with the demands of their 
profession.  
 
  Several studies 2,3,4  have discussed and analysed 
the risks to which members of the medical profession 

are exposed. Three years ago, the Medical Association 
of Barcelona created the Integral Care Program for Sick 
Physicians (PAIMM) to treat drug dependence and 
mental disorders in doctors. This program is now 
broadening its functions by promoting various types of 
preventive measures.2 In our view, mental disorders are 
related to susceptibility factors. If this is so, longitudi-
nal studies are necessary to try to detect at-risk medical 
students at an early stage. We also believe that preven-
tive measures aimed at this group will be more efficient 
if they are implemented in the context of professional 
training. 
 
 The present study aims to investigate the psycho-
logical variables that may be related to emotional dis-
tress and mental disorders in first and second-year 
medical students. We also examine gender related 
differences. The epidemiological evidence suggests that 
the prevalence of pathologies differs between genders, 
and previous studies on coping with stress have re-
ported the existence of gender-specific responses.5 This 
is of particular relevance to our study, since the major-
ity of medical students in our environment are women.   
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Methods 
 
 Subjects - All the first- and second-year medical 
students were invited to participate in the research. The 
questionnaires were administered in the time devoted to 
practical training. Information was obtained from 208 
subjects (92.8% of the students enrolled). Gender and 
age distribution of the sample was representative of the 
population (24.5% males and 75.5% females, with ages 
ranging from 19 to 21 years). The identity of the stu-
dents was protected by a secret code, and participation 
was voluntary. 
 
 Questionnaires - State and Trait Anxiety Inven-
tory (STAI)6, which assesses anxiety states (STAI-S) 
and anxiety proneness (STAI-T). 
-Sensitivity to Punishment and Sensitivity to Reward 
Questionnaire (SPSRQ) , developed by Torrubia et al.7, 
which assesses two temperamental dimensions derived 
from the Gray´s personality theory8. The first, sensitiv-
ity to punishment (SP), identifies subjects selectively 
responsive to anxiety and fear stimuli, and the second, 
sensitivity to reward (SR), identifies subjects selec-
tively responsive to stimuli suggesting emotional well-
being, reward and consummatory behaviour.  

-General Health Questionnaire (GHQ-28)9, the most 
used self-report instrument for assessing mental health 
in epidemiological studies, scored dichotomously. In 
the Spanish version the cut-off point of 4 offered the 
best predictive value10 
-The UNCASHS-STRAIN questionnaire11,12, compris-
ing two subscales to assess the perception of tension 
and emotional burden both in personal life and in the 
academic environment. 
  
 Statistical analysis - Differences between groups 
were analysed using the Student´s t test for independent 
samples, and the interrelationship between quantitative 
variables was determined by the Pearson correlation 
coefficient. A regression analysis was performed to 
identify the variables involved in the presence of men-
tal illness. All analysis were performed with the SPSS 
v.10.0, and statistical signification was established at p 
< 0.05 
 
Results 
   
 Table 1 shows scores corresponding to all psycho-
logical variables for both sexes. Only susceptibility to 
reward was significantly higher in males. Sixty-three 

Table 1 
Scores of Psychological Variables for the Whole Sample and Differences between Males and Females 

 
 Total 

(N=196) 
Males 
(N=48) 

Females 
(N=148 

t p 

Variable Mean SD Mean SD Mean SD   
Strain work 15.9 2.4 16.5 2.6 15.8 2.3 1.90 .059 
Strain no work 12.5 2.8 12.7 3.2 12.3 2.8 0.76 .450 
GHQ 3.9 5.3 3.0 4.4 4.1 5.5 1.16 .248 
STAI-R 21.3 10.4 18.6 10.2 21.9 10.5 1.9 .058 
SP 10.5 5.7 9.8 5.8 10.7 5.6 1.0 .338 
SR 8.4 4.2 9.9 4.3 8.0 4.2 2.7 .007 

Table 2 
Differences in all Psychological Variables Among Groups Established from GHQ-28 

Scores (with and without psychological dysfunction) 
 

 GHQ- 
(N=145) 

GHG+ 
(N=63) 

t        p 

Variable Mean SD Mean SD   
Strain work 15.5 2.2 17.0 2.3 4.659 <.001** 
Strain no work 12.0 2.3 13.7 3.5 4.226 <.001** 
       
STAI-R 17.1 7.9 30.9 9.0 11.169 <.001** 
SP 8.7 5.1 14.4 4.8 7.580 .008* 
SR 7.9 4.1 9.6 4.4 2.599 .011* 

  
  * p<0.05   **p<0.01 
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subjects (30%) showed symptoms and psychological 
dysfunction (scores above 4 in the GHQ-28) and this 
group (22.9% and 31.1% females) scored significantly 
higher in all psychological variables ( 
(Table 2).  In males (n = 48), GHQ-28 scores were  
significantly correlated with the scores for strain in the 
academic environment and personal life, anxiety, and 
susceptibility to punishment, but not with scores for 
susceptibility to reward. In females (n = 148), GHQ-28 
scores were significantly correlated with all psycho-
logical variables (Tables 3 and 4).  
 
 A stepwise logistic regression analysis was per-
formed including psychological scores as predictive 
variables of mental status (GHQ scores). Only anxiety 
trait and strain in personal life were predictive of the 
presence of symptoms and psychological dysfunction 
(GHQ-28(+/-) :0.29 Strain No Work  + 0.20 STAI.T – 
8.23). 
 
Discussion 
 
 The mean scores on anxiety and sensitivity to 
punishment and reward were lower than those found in 
the university sample used by Torrubia et al. to validate 
the SPSRQ7 . Perceived stress in the academic context 

was slightly lower than in a group of 134 students of 
Psychology and Nutrition evaluated with the same 
instruments (mean = 16.2, SD = 2.9) but not in other 
areas (mean = 12.4, SD = 2.8). In the study by Aktekin 
et al 13 with samples of students studying different 
subjects, only medical students had higher GHQ-28 and 
STAI-T scores in the second evaluation, suggestive of a 
psychological impairment between the first and second 
year. As Firth-Cozens states14, it is not clear whether 
the rising scores on stress as medical training pro-
gresses are due to a progressive increase in academic 
pressure demand or to the impairment of previous 
social support.  
 

Nearly 30% of subjects scored above 4 in the 
GHQ-28. These subjects show psychological distress 
associated with high levels of trait anxiety and exces-
sive worrying about the consequences (both positive 
and negative) of their behaviour. This worrying implies 
increased arousal and attention to environmental sig-
nals, and a perception of high contextual demand that 
contributes to maintaining the state of anxiety. The rate 
of psychological discomfort found here is slightly 
lower than that reported in another Spanish study on 
primary care physicians (36,7%)15 which used 5 as the 
cut-off point. In that study, a large percentage of par-

Table 3 
 Correlation Matrix of all Psychological variables in Males (N=48) 

 
 Strain work Strain no 

work 
GHQ 

28 
STAI-

R 
SP 

Strain no work .43**     
GHQ .40** .17    
STAI-R .39** .26 .85**   
SP .33* .16 .65** .73**  
SR .18 .36 .07 .16 15 

 
 *p< 0.05. ** p< 0.01 

Table 4  
Correlation Matrix of all Psychological Variables in Females (N=148) 

 
 Strain 

work 
Strain no 

work  
GHQ-

28 
STAI-

R 
SP 

      
Strain no work .22**     
GHQ .31** .27**    
STAI-R .31** .20** .69**   
SC .20* .13 .50** .64**  
SR .18* .01 .30** .39** .22** 

 
*p< 0.05. ** p< 0.01 
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ticipants perceived work-related pressures as the main 
factor of psychological stress, and stated that these 
environmental pressures increased with time.    

 
 Trait anxiety scores were higher in women (but 
lower than those reported in two previous studies7,13) , 
and the most significant gender difference was found in 
sensitivity to reward, which correlated with anxiety and 
psychological distress in females. Men appeared to be 
more disposed to engage in behaviours that they con-
sidered gratifying. On the other hand, sensitivity to 
punishment scores correlated strongly with psychologi-
cal dysfunction and anxiety scores in both genders; the 
most avoidant and fearful subjects had poorer health.   
   
 In males, perception of academic stress was sig-
nificantly associated with perception of stress in gen-
eral, anxiety and psychological distress, and also with 
sensitivity to punishment. In contrast, perception of 
non-academic stress appeared more related to sensitiv-
ity to reward, suggesting that the more active and im-
pulsive subjects tended to perceive more demands 
outside the academic environment. The same type of 
relation was found among females, but in their case, 
perception of academic stress was also significantly 
related to sensitivity to reward. In terms of the concep-
tual model of Gray´s personality theory16, it seems that 
the use of consummatory and gratifying behaviours to 
cope with stress is less frequent among these women 
that in their male counterparts. 
 
 The combination of psychological distress (high 
scores on GHQ-28 and  trait anxiety)  and fear and 
anxiety proneness (sensitivity to punishment) seems to 
reflect the core of the negative emotional cluster sug-
gested by Caseras et al 17 to explain the psychobiologi-
cal bases of some personality disorders (cluster C). The 
prevalent type of psychological disorders observed in 
our Psychological Attention Program (obsessive-
compulsive psychopathology and tendency to addictive 
behaviours) confirms the usefulness of this approach1.  
In a recent study conducted in these population18, stu-
dents with fear of examinations were more sensitive to 
punishment and less sensitive to reward, and also 
showed more depressive and obsessive symptoms than 
controls.   
 
 Logistic regression analysis underlined the impor-
tance of non-academic stress in the appearance of psy-
chological dysfunction in both men and women, even 
though the women were not yet rearing children at 
home. In fact, using the same instrument for measuring 
stress, Luecken et al11 found that professional women 
with children at home showed greater vulnerability to 
psychopathology than males and women colleagues 
without children. Prospective studies are necessary to 

ascertain which subgroup of these women would be 
more prone to present mental disorders after maternity.  
 
 It may be that perception of “non-academic” stress 
is excessively broad as a category. Stressful stimuli in 
personal life can range from socio-economic disadvan-
tage or health problems to lack of social support or 
sentimental frustrations. Although more studies are 
necessary to assess the weight of these different factors 
in the perception of stress in personal life, there is evi-
dence that socio-economic factors have a well-defined 
influence on emotional status, behaviour and 
health.14,19-20 
 
 Taken together, our data confirm that certain psy-
chological variables such as anxiety trait and sensitivity 
to punishment may be related to the risk of general 
psychological dysfunction in medical students, and also 
provide information on sex differences in coping with 
stress. The detection of this “risk” variables when stu-
dents begin their medical training is very important 
since there is evidence that the GHQ-28 score in the 
first academic year is the best predictor of the health of 
subjects in their last year of studies.21  
 
References 
 
 1. Sender, R., Salamero, M., Díaz, L., Vallés, A. El 

Programa de Atención Psicológica de la Facul-
tad de Medicina de la Universidad de Barcelona. 
Educ. Médica 2001; 4: 66-71. 

 
 2. Bosch X.  First Impaired Physical Therapy 

Program Appears to Be Successful in Spain. 
JAMA. 2000; 283:3186-87. 

 
 3. Thompson WT, Cupples ME, Sibbett CH, Skan 

DI, Bradley T. Challenge of culture, conscience, 
and contract to general practitioner´s care of 
their own health: qualitative study. Brit. Med J. 
2001;323:728-31. 

 
 4. Bruguera M, Guri J, Arteman A, Grau Valldose-

ra J, Carbonell J. La atención de los médicos 
hacia el cuidado de su propia salud. Resultado 
de una encuesta postal. Med Clín (Barna) 
2001;117:492-4. 

 
 5. Rosal MC, Ockene IS, Ockene JK, Barrett SV, 

Hebert Y Ma and JR. A longitudinal study of 
students´ depression at one medical school. 
Acad Med. 1997;72:542-6. 

 
 6. Spielberger CD, Gorsuch RL, Lushene RE. 

Versión española del Cuestionario State- Trait 
Anxiety Inventory. Barcelona: TEA, 1982. 



Sender R, Salamero M,  Valles A, Valdes M. Psychological variables Med Educ Online [serial online] 2004;9:9. Available from 
for identifying suseptibility to mental disorders in medical students at http://www.med-ed-online.org   
the University of Barcelona. 

 5 

 
 7. Torrubia R, Avila C,  Moltó J, Caseras X, The 

sensitivity to Punishment and Sensitivity to Re-
ward  Questionnaire (SPSRQ) as a measure of 
Gray´s anxiety and impulsivity dimensions. Per-
son Indiv Diff. 2001;31: 837-62. 

 
 8. Gray JA. The neuropsychology of anxiety: an 

enquiry into the functions of the Septo-
hippocampal System. Oxford: Oxford Univer-
sity Press, 1982. 

 
 9. Goldberg, D.P., Williams, P. A users guide to 

the General Health Questionnaire, Windsor, 
NFER-NELSON, 1988. 

 
 10. Lobo A, Perez-Echeverría MJ, Artal J.  Validity 

of the scaled version of the General Health 
Questionnaire (GHQ-28) in a Spanish popula-
tion. Psychol Med. 1986;16:135-40. 

 
 11. Luecken LJ, Suarez EC, Kuhn CM, Barefoot JC, 

Blumenthal JA, Siegler IC, Williams RB. Stress 
in Employed women: Impact of Marital Status 
and Children at Home on Neurohormone Output 
and Home Strain. Psychol Med. 1997;59:352-9. 

 
 12. Karasek R A, Pieper C, Schwartz J et al. : Job 

Content Instrument Questionnaire and User´s 
Guide. New York: Columbia University 
Job/Heart Project, 1985. 

 
 13. Aktekin M,  Karaman T,  Senol YY,  Erden S,  

Erengin H, Akaydin M. Anxiety, depression and 
life events among medical students: a prospec-
tive study in Antalya, Turkey. Med Educ; 
2001;35:12-7. 

 
 14. Fith-Cozens J. Medical students stress. Med 

Educ. 2001;35:6-7. 
 

 15. Molina, A., García-Pérez, M.A., Alonso, M., 
Cecilia, P. Prevalencia de desgaste profesional y 
psicomorbilidad en médicos de atención prima-
ria de un área sanitaria de Madrid. Aten.Primaria 
2003; 31 (9): 564-574. 

 
 16. Gray JA. The psychology of fear and stress. 

Cambridge: Cambridge University Press, 1987. 
 
 17. Caseras X, Torrubia R, Farré JM. Is the Behav-

ioral Inhibition System the core vulnerability for 
cluster C personality disorders? Person Indiv 
Diff. 2001;31:349-59. 

 
  18. Sender R, Valles A, Puig O, Salamero M, Val-

dés M. ¿Qué hay detrás del miedo a los exáme-
nes? Educación Médica 2004; 7:38-43. 

 
 19. Marmot M, Bartley M. Social Class and Coro-

nary Herat Disease. In: Stanfeld S, Marmot G 
(eds). Stress and the Heart. London: BMJ 
Books, 2002. 

 
 20. Powell LH, Hoffman A, Shahabi L. Socioeco-

nomic Differential  in Health and Disease: let´s 
take the next step.  Psychosom Med. 2001; 63: 
722-3. 

 
 21. Guthrie E, Black D, Bagalkote H, Shaw H, 

Campbell C, Creed F. Psychological stress and 
burnout in medical students: a five-year prospec-
tive longitudinal study. J R Soc Med. 1998; 
91:237-43. 

 
Correspondence: 
 
Dr. Rosa Sender 
Dept. de Psiquiatría y Psicobiología Clínica 
Casanova, 143 
08036 Barcelona 
Spain 
E-mail: 6194rsr@comb.es  

 
 
 


