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ABSTRACT

Background: Medical Student Syndrome (MSS) is a phenomenon in which medical students develop fears and symptoms
related to the diseases they are studying, compromising their mental health and clinical performance.

Objective: To compare the presence of medical student syndrome among the students of medical sciences (MBBS and BDS)
and allied health sciences (Pharm-D and DPT).

Methods: A cross-sectional study was conducted at Islam Medical and Dental College, Sialkot, Pakistan, from September
to November 2024. The study population comprised first- to final-year medical sciences (MBBS and BDS) and Allied health
sciences (Pharm-D and DPT) students, excluding those with a history of psychological or endocrinological disorders. MSS
was assessed using the Short Health Anxiety Inventory (SHAI), a validated tool evaluating health-related anxiety specifically
measuring components of hypochondriasis (excessive preoccupation with illness) and nosophobia (fear of developing
serious diseases). A questionnaire was used to collect data, and data were analysed using SPSS version 21.

Results: Among 625 students, medical sciences students had significantly higher total SHAI and hypochondriasis scores
compared to allied health sciences students (p = 0.031 and p = 0.046, respectively), with MBBS students having the highest
scores (overall discipline effect: p = 0.006). The frequency of MSS was 20% and was not associated with socio-demographic
variables, although students with MSS had significantly higher hypochondriasis and nosophobia scores (p <0.001). Year of
study showed contrasting trends: a non-significant negative association among medical sciences students and a significant
positive correlation among allied health sciences students for SHAI total, hypochondriasis, and nosophobia scores (p <0.01).
Conclusions: MSS frequency was similar in medical and allied health sciences students. However, medical sciences
students—particularly males—demonstrated higher levels of hypochondriacal health anxiety. In contrast, an increase across
years of study was more evident for both components of health anxiety among allied health sciences students.
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INTRODUCTION

Medical Student Syndrome (MSS) is a well-
recognized psychological phenomenon frequently
observed among students pursuing medical and other
health-related degrees.” It 1is characterized by
heightened health-related anxiety and the tendency to
misinterpret normal or minor bodily sensations as
signs of serious illness, often reflecting conditions
recently encountered during academic training. Dr.
George Lincoln Walton first described this
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phenomenon in his book Why Worry?, in which he
observed that medical students frequently sought
medical consultations because of fears of contracting
diseases they had recently studied.? The syndrome was
later more formally characterized in the academic
literature by Woods and colleagues, who emphasized
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its clinical relevance and implications for medical
education.?

Conceptually, MSS is understood to encompass two
principal psychological components: hypochondriacal
health anxiety and nosophobia.*.> Hypochondriacal
health anxiety refers to excessive preoccupation with
one’s current health status, including increased
vigilance to bodily sensations and the persistent
misinterpretation of benign symptoms as indicators of
severe disease.® Nosophobia, in contrast, reflects an
irrational and persistent fear of developing a serious
illness in the future, commonly arising from repeated
exposure to critical and life-threatening diseases
during medical training.” These two components
closely correspond to the domains assessed by the
Short Health Anxiety Inventory (SHAI), which
evaluates both current health-related preoccupation
and fear of future illness. Persistent manifestations of
MSS may adversely affect students’ psychological
well-being, academic performance, clinical reasoning,
and attendance. Prolonged health anxiety may
ultimately undermine confidence and professional
development among future healthcare providers.®.’

Studies have reported an alarmingly high prevalence
of anxiety among medical students, ranging from 44%
to 70%, reflecting a significant burden on their mental
health.®?

The present study was conducted to compare the
presence of MSS among undergraduate students
enrolled in medical (MBBS and BDS) and allied
health sciences (Pharm-D and DPT) programs. By
better understanding the scope and effects of MSS,
this study aimed to contribute to the development of
targeted mental health support strategies and
educational interventions, ultimately improving
student well-being and healthcare outcomes.

METHODS

A cross-sectional study was conducted using a non-
probability convenience sampling technique at Islam
Medical and Dental College, Sialkot, Pakistan, from
September to November 2024, with approval from the
institution's Ethical Review Board.

The study population comprised first- to final-year
medical sciences (MBBS and BDS) and Allied health
sciences (Pharm-D and DPT) students. The sample
size was calculated using OpenEpi, based on a total
population of approximately 1,900 students at a
medical college. Assuming a 44% prevalence of
anxiety, a 95% confidence level, and a 5% margin of

error, the minimum required sample size was 316.% To
increase reliability and reduce the risk of potential
non-responses, the sample size was doubled, and 632
questionnaires were distributed between September
and November 2024.

Before data collection, students were informed about
the study objectives, procedure, and the voluntary
nature of participation. Students who consented to
participate in the study completed the questionnaires.
Students with known or pre-existing psychological or
endocrinological disorders, any trauma, or a surgical
procedure performed in the last six months. A higher
proportion of participants were from the preclinical
years, as senior students (third to final year) had
limited availability due to their clinical rotations and
hospital duties. Data were collected using a validated
tool to measure health-related anxiety.!

The questionnaire consisted of two sections. The first
section assessed demographic characteristics (age,
gender, academic discipline, and year of study), prior
awareness of MSS, and the presence or absence of
psychological disorders. The second section
comprised 18 items from the SHAI tool,'? a validated
instrument for measuring health-related anxiety. The
SHAI comprises 18 items, each scored on a 4-point
Likert scale (0-3), yielding a total possible score of 0-
54, with higher scores indicating greater health
anxiety.

The SHAI captures two core psychological
dimensions relevant to MSS. The first dimension,
hypochondriacal health anxiety, encompasses Items
1-14 and assesses excessive concern about current
health, increased attention to bodily sensations, and
misinterpretation of minor or everyday physical
experiences as signs of serious illness. This subscale
has a maximum score of 42. The second dimension,
assessed by items 15-18, reflects fear of developing
severe disease in the future, often referred to as
nosophobia, and has a maximum score of 12. Subscale
scores were obtained by summing responses within
each domain, while the total SHAI score was
calculated as the sum of all item scores. Based on
established scoring thresholds, a total SHAI score >27
was used to identify students with MSS, whereas
scores <27 indicated the absence of MSS.

This scoring framework enabled assessment of both
the presence and severity of health anxiety and its
potential impact on students’ academic and
psychological well-being.
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Ethical Approval

Ethical approval for the study was obtained from the
Ethical Research Committee of Islam Medical
College, Sialkot, Pakistan (# 900/IMC/ERC/000103)
dated 10" September 2024.

Data Analysis

Data analysis was performed using SPSS version 21.
The normality of the data was confirmed prior to
analysis. Categorical variables were summarized as
frequencies and percentages, whereas quantitative
variables were expressed as mean = SD. Group
comparisons were conducted using the independent t-
test and one-way ANOVA followed by Tukey’s post
hoc test. A chi-square test was used to compare the
frequencies of socio-demographic and psychological
variables between students with and without MSS.
Pearson’s correlation coefficient was applied to assess
the correlation between variables.

RESULTS

The study included 625 undergraduate students, with
nearly equal representation from medical sciences
(n=313) and allied health sciences (n=312) programs.
The mean age of the study population was
approximately 20.89 + 2.05 years. There was no
significant difference in the mean age of students in
medical and allied health sciences (20.83 + 1.86 and
20.96 + 2.23, respectively; p = 0.44).

All the baseline characteristics of the study population
are given in Table 1. The sample was predominantly
female, a trend observed across all disciplines, with
the highest female representation in the Pharm-D
program (Table 1). Students were distributed across
all academic years; however, medical sciences
students were more frequently enrolled in the earlier
years of study, whereas allied health sciences students
were more commonly enrolled in the later years of
study (Table 1). Knowledge of MSS was generally
high across the study population. The highest level of
knowledge was observed among MBBS students
(73.3%), whereas the lowest was among Pharm-D
students (62.4%) (Table 1).

MSS was observed in 20% of the study participants.
The frequency of MSS did not differ significantly
across gender, disciplines, groups, year of study, or
prior knowledge of MSS (p = 0.058, 0.939, 0.779,
0.715, 0.310, respectively). However, the students
with MSS demonstrated significantly higher levels of
hypochondriasis and nosophobia compared to those
without MSS (p = <0.001) (Table 2).

Table 1: Characteristics of the Study Population
Medical sciences  Allied health sciences
Variables (313) (312)
MBBS BDS D-Pharm DPT
n(%)  n(%) n(%) n(%)

Gender

Female (443) 140 (59.3) 58 (75.3) 169 (89.4) 76 (61.8)
Male  (182) 96 (40.7) 19(24.7) 20(10.6) 47(38.2)
Year

First ~ (173) 71(30.1) 30(39) 50(265) 22(17.9)
Second (151) 70(29.7) 21(272) 37(19.6)  24(19.5)
Third  (92) 28(11.9) 11(143) 28(14.8) 24(19.5)
Fourth (119) 44(18.6) 15(19.5) 32(169) 28(22.8)

Fifth  (90) o3 o7 - 42(222) 25(20.3)
Knowledge of
MSS

Yes (432) 173(73.3) 54(70.1) 118(62.4) 87(70.7)
No (193) 63(26.7) 23(29.9) 71(37.6) 36(29.3)
meantSD mean+SD mean+SD mean+SD

Age (years)

Average 20.8£1.5 20.9£2.8 20.8+2.0 21.3+2.5
Female 20.8£1.5 20.843.1 20.9+2.0 20.7+2.8
Male 20.9£1.4 21.1£1.6 20£1.3 22.141.9

MSS = Medical student syndrome.

Analysis of SHAI scores demonstrated that medical
sciences students showed significantly higher SHAI
total scores than allied health sciences students (p =
0.031) (Table 3). There were also significant
discipline-related differences (p = 0.006), with MBBS
students exhibiting the highest SHAI total scores; post
hoc analysis showed significantly higher SHAI scores
in MBBS students than in Pharm-D students (p =
0.04). In contrast, no significant differences in SHAI
total scores were observed by gender or year of study
(Table 3). Similar patterns were observed in
hypochondriasis scores: medical sciences students had
higher scores than allied health sciences students
(p=0.046). Post hoc analysis revealed significant
differences across disciplines (p = 0.01); MBBS
students scored significantly higher than Pharm-D
students (p = 0.008). Students who reported prior
knowledge of MSS demonstrated significantly higher
hypochondriasis scores compared with those without
such knowledge (p = 0.002) (Table 3). For the
nosophobia scores, no significant differences were
observed across gender, discipline, or year of study.
However, students who were aware of MSS had
significantly higher nosophobia scores compared to
those who were not aware of it (p = 0.010) as shown
in Table 3.
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Table 2: Comparison of socio-demographic and
psychological variables between students with and
without medical student syndrome (MSS)

SHALI score
Variables MSS MSS ¥*/p-value
present absent
(Score>27) (Score<27)
(n-125) (n=500)
m) n (%) n (%)
Gender
Male 182 45(24.7)  137(75.3) 3.58%0.058
Female 443 80(18.1)  363(81.9)
Study groups
Medical Science 313  64(20.4)  249(79.6)
AHS 312 61(19.6)  251(80.4) 0.08%0.779
Discipline
MBBS 236 50(21.2)  186(78.8)
BDS 78  14(18.2)  63(81.8) 0.41%0.939
DPT 189 24(19.5)  99(80.5)
Pharm-D 125 37(19.5)  152(80.4)
Year of study
First 173 29(51.4)  144(48.6)
Second 151 31(56.3)  120(79.5)
Third 92 19(58.7)  73(79.3) 2.11%/0.715
Fourth 119 28(47.1) 91(76.5)
Fifth 90  18(45.6)  72(80)
Knowledge of MSS
Yes 432 91(21.1)  341(78.9) 0.91%0.310
No 193 34(17.6) 159(82.4)
mean+SD mean£SD p-value
Age (years) 20.73+3.15 20.93+1.67 0.321°
Hypochondriasis
(Score=0-42) 23.90+2.78 15.47+4.12 <0.001°
Nosophobia

(Score=0-12) 6.13£1.52  3.60+1.80 <0.001°
SHAI score=Short Health Anxiety Inventory, AHS=Allied health
sciences.® Chi-square was applied. *Independent samples t-test was
applied. *p<0.05 was taken as statistically significant.

Medical sciences students demonstrated significantly
higher SHAI total and hypochondriasis scores
compared with allied health sciences students,
whereas nosophobia scores did not differ significantly
between groups (Table 4). Gender-stratified analyses
showed that these differences were confined to male
students, with male medical sciences students scoring
higher on all SHAI measures (p = 0.003, 0.015, and
0.001 for SHAI, hypochondriasis, and nosophobia
scores, respectively) while no significant differences
were observed among female students. Year-wise
comparisons indicated that significant differences
were present only in second-year students, with higher
SHAI total and hypochondriasis scores among
medical sciences students (Table 4).

To further explore whether the observed differences in
SHAI scores varied systematically with academic
progression, Pearson correlation analyses revealed a
non-significant negative association between year of
study and total SHAI score, hypochondriasis, and
nosophobia among medical students.
However, these relationships did not reach statistical
significance, indicating a slight but non-significant
decline in health anxiety measures with advancing
academic years. In contrast, among allied health

sciences

sciences students, year of study showed a significant
positive correlation with SHAI, hypochondriasis, and
nosophobia, scores, suggesting increasing health-
related anxiety and disease-related fears across
academic progression (Figure 1 & Table 5).

Table 3: Differences in short health anxiety inventory (SHAI) scores among different variables

Variable Total SHALI score Hypochondriasis score Nosophobia score
n=625 (mean+SD) p-value (meanSD) p-value (mean£SD) p-value
Gender
Male 182 21.90+6.18 0.125* 17.75+4.97 0.061* 4.15+£1.90 0.915*
Female 443 21.05+6.35 16.91+5.20 4.14£2.12
Groups
Medical sciences 313 21.84+5.70 0.0312* 17.57+4.56 0.046* 1.91+0.11 0.103*
Allied health sciences 312 20.75+6.83 16.74+5.65 2.18+0.12
Discipline
MBBS 236 22.20+5.44 17.83+4.19 4.37+1.89
BDS 78 20.7246.35 0.006"* 16.74+5.51 0.01%* 3.99+1.96 0.100°
DPT 189 21.70£5.95 17.51+4.78 4.19+£2.06
Pharm-D 125 20.13+7.30 16.24+6.12 3.89+2.26
Year of study
First 173 21.1246.29 17.07+5.42 4.07+£2.22
Second 151 20.69+7.11 16.70+3.98 3.98+2.14
Third 92 20.50+6.63 0.105° 16.48+5.62 0.142° 4.03+£1.96 0.407°
Fourth 119 22.30+5.47 17.89+4.26 4.41+1.85
Fifth 90 22.14£5.42 17.84+4.10 4.30+1.93
Knowledge of MSS
Yes 432 21.87+6.19 0.001%* 17.58+5.07 0.002%* 4.28+2.05 0.010**
No 193 20.02+6.40 16.20+5.20 3.8242.04
MSS= Medical student syndrome. “Independent samples t-test was applied, "One-way ANOVA test was applied, *p<0.05was taken as statistically
significant.
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Table 4: Comparison of short health anxiety inventory (SHAI) scores between medical and allied health
sciences students

Variable Medical Sciences Allied Health Sciences value®
(mean+SD) (mean+SD) P
Overall
Total SHAI score 21.81+5.7 20.75+6.8 0.031*
Hypochondriasis score 17.57+4.6 16.74+53 0.046*
Nosophobia score 4.27+191 4.01 £2.18 0.103
Gender
Females
SHALI total score 21.2+£5.71 209+6.8 0.656
Hypochondriasis score 17.1 +4.58 16.8 +5.7 0.577
Nosophobia score 4.13+1.95 414+23 0.971
Males
SHALI total score 2295+5.5 20.10+6.8 0.003*
Hypochondriasis score 18.43+44 16.58 £5.6 0.015*
Nosophobia score 4.52+1.84 352+ 1.84 0.001*
Year of Study
First year
SHAI total score 22.16 +5.6 2049 +6.9 0.082
Hypochondriasis score 17.72+4.6 16.71£6.2 0.218
Nosophobia score 4.44+2.01 3.78+£2.54 0.059
Second Year
SHAI total score 22.00£5.9 18.64 £8.2 0.004*
Hypochondriasis score 17.81£4.5 15.03+£6.7 0.003*
Nosophobia score 4.19 £2.05 3.61£2.25 0.101
Third Year
SHAI total score 21.93+53 1998 +73 0.157
Hypochondriasis score 17.68 £4.4 15.88 6.1 0.122
Nosophobia score 425+1.81 4.10+2.14 0.715
Fourth Year
SHAI total score 21.63+4.6 21.97+5.2 0.705
Hypochondriasis score 1734 £3.7 17.75 £4.1 0.566
Nosophobia score 429 +£1.62 4.22+1.79 0.820
Fifth Yea
SHAI total score 20.78 +£3.9 2246 +5.7 0.194
Hypochondriasis score 16.83 £3.3 18.10+£4.3 0.192
Nosophobia score 3.96 +1.46 436 £2.05 0.389

“Independent samples t-test was applied. *p<0.05 was taken as statistically significant.

Table 5: Correlation of hypochondriasis and nosophobia with the year of study

Study variables r p-value
SHAI Score
Medical Sciences -0.06 0.29
Allied Health Sciences 0.15 0.007*
Hypochondriasis
Medical Sciences -0.05 0.34
Allied Health Sciences 0.15 0.01%*
Nosophobia
Medical Sciences -0.05 0.38
Allied Health Sciences 0.18 0.001*

Pearson’s Correlation was applied. *p<0.05 was taken as statistically significant.
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Figure 1: Trends in mean SHAI scores across academic years
among medical and allied health sciences students

DISCUSSION

This study aimed to explore the prevalence of MSS
and to compare levels of hypochondriasis and
nosophobia among medical sciences and allied health
sciences students. In the present study, MSS was
observed in one fifth of the study population, with no
significant difference in MSS presence between
medical sciences and allied health sciences students
when classified using the SHAI cut-off. However,
medical sciences students demonstrated significantly
higher SHAI total and hypochondriasis scores,
indicating greater overall health anxiety. The findings
suggest that the study of medicine, with its focus on
life-threatening diseases may contribute to an elevated
sense of health anxiety in students.

Previous studies from Saudi Arabia and Greece have
reported MSS prevalence rates ranging from 65% to
75,'213 whereas studies from Iran and Taif reported
substantially lower rates between 11% and 23.'%!13 The
relatively lower prevalence observed in the present
study may be attributed to methodological differences,
particularly the use of validated SHAI cut-off values,
whereas many prior studies identified MSS based on
relative anxiety scores rather than standardized
thresholds.

Analysis of SHAI scores revealed significant
discipline-related differences, with MBBS students
exhibiting the highest SHAI total scores and
significant post hoc differences between MBBS and
Pharm-D students. These findings are consistent with
prior literature suggesting that early and repeated
exposure to serious and life-threatening diseases
during medical training increase health related
cognitive vigilance.!®!” Medical curricula emphasize
diagnostic reasoning and disease recognition, which

may heighten self-referential symptom interpretation,
particularly among students still developing emotional
regulation and clinical confidence.

An important finding was that students who reported
prior knowledge of MSS demonstrated higher SHAI
and hypochondriasis scores. Although earlier work
suggested that educating students about MSS could
reduce anxiety,'® the present findings indicate a
paradoxical association between awareness and
anxiety. Awareness without structured psychological
support may increase symptom monitoring and
thereby amplify health anxiety rather than mitigate it.

Although no significant overall differences in SHAI
scores were observed by gender or year of study,
gender-stratified analyses revealed that discipline-
related differences were confined to male students,
with male medical sciences students scoring higher on
SHAI total, hypochondriasis, and nosophobia
measures. This is contrary to the findings of another
study conducted in Pakistan reporting that female
students indicate a higher level of anxiety as compared
to males.!” Mean while a study conducted in China
reported that medical students and females had higher
positive coping styles than non-medical students and
males.?® These patterns may reflect gender-based
differences in coping strategies, emotional expression,
or help-seeking behaviors, among medical and non-
medical students

Despite higher continuous SHAI scores among
medical sciences students, categorical MSS
prevalence did not differ significantly between
medical and allied health sciences groups. Similar
findings have been reported at Taif University.'> This
difference highlights the limitation of dividing
psychological traits into fixed categories and supports
viewing health anxiety as a continuum, where
meaningful differences can exist even below
diagnostic cutoffs.

With respect to subscale analyses, MBBS students and
medical sciences students exhibited higher
hypochondriasis scores, while nosophobia differences
were less pronounced, except among students aware
of MSS. Similar to this a study conducted in Egypt
also concluded that medical students are at higher risk
for health anxiety and hypochondrial attitudes than
non-medical students.!”” Hypochondriasis reflects
persistent health-related worry, which may be more
directly influenced by academic exposure.
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One of the most notable findings was the divergent
association between year of study and health anxiety
measures across disciplines. Among medical sciences
students, a weak, non-significant negative trend was
observed, whereas among allied health sciences
students, year of study showed a significant positive
correlation with SHAI total, hypochondriasis, and
nosophobia. This suggests that greater disease
knowledge among medical students is associated with
a lower likelihood of MSS development, consistent
with findings from many previous studies.?!??
Although a study from the University of Khartoum
denies this fact and states that meeting the real-life
patients, especially in 4" year, may lead to stress and
increase concerns among the medical students.?’

Overall, the study emphasizes the need for
psychological support systems within educational
institutions, particularly in medical and allied health
sciences programs. The prevalence of MSS,
hypochondriasis, and nosophobia among students
underscores the importance of addressing mental
health concerns and promoting coping strategies to
manage stress and anxiety. As these conditions may
adversely affect students’ well-being and academic
performance, early interventions and awareness
programs could help reduce the psychological burden
associated with medical education. Moreover,
providing students with strategies to manage health
anxiety could ultimately enhance their learning
experience and improve their future clinical
competencies.

CONCLUSION

Medical and allied health sciences students exhibited
a comparable frequency of medical student syndrome
(MSS). However, medical sciences students—
particularly those enrolled in MBBS—demonstrated
significantly higher levels of health anxiety,
predominantly driven by hypochondriasis. Although
MSS was not associated with socio-demographic
variables, students affected by MSS showed markedly
higher hypochondriasis and nosophobia scores.
Notably, contrasting trends were observed across
years of study: health anxiety decreased among
medical sciences students but increased significantly
among allied health sciences students. These findings
highlight discipline-specific patterns of health anxiety
and underscore the need for targeted psychological
support strategies within health professions education.

Limitations and future recommendations

This study has several limitations. First, it did not
assess other potential contributors to health anxiety,
such as personality traits, detailed socio-demographic
factors, or family background, which may have
influenced anxiety-related outcomes. Second, as the
study was conducted in a single private institute in
Pakistan, the findings may have limited
generalizability to students from other institutions or
educational settings. Additionally, the cross-sectional
design precludes causal inferences regarding the
observed associations.

Future studies should adopt a longitudinal design to
examine changes in health anxiety over the year of the
study and to better understand the contrasting trends
observed between medical and allied health sciences
students. Multicentre studies with more diverse
student populations are required. Furthermore,
interventional research evaluating stress-management
workshops and individualized psychological support
during medical training may help determine effective
strategies for preventing health anxiety, nosophobia,
and related psychological distress among students.
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