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Abstract
Objectives Attention de�cit hyperactivity disorder (ADHD) is a neurobehavioral development disorder
contributed to social di�culties and affective problems. ADHD was evidently related to perceived stress,
internet addiction and depression, leading to academic problems. However, ADHD symptoms among
young medical student remains underreported. This study aimed to investigate the prevalence of ADHD
and explore the association between ADHD symptoms and mental health-related conditions among
medical students.

Results Among 124 participants of �rst year medical students in Chiang Mai University, Thailand, 78
(62.9%) were female. The average age was 18.7 (SD 0.7). Thirty-one (25%) were considered as having
ADHD symptoms based on the Adult ADHD Self-Report Scale screener (ASRS). The group with ADHD
symptoms showed higher scores on the internet addiction test core (t = 3.27, p = .001), perceived stress
scale (t = 2.94, p = .004) and Rosenberg Self-esteem Scale (t = 3.04, p = .003). No difference was found
between groups regarding depression and perceived social support scores. However, the total score of
ASRS appeared to signi�cantly correlate with all these mental health- related variables. The relatively high
prevalent may have contributed to invalid items of ASRS, for which a new or revised scale is needed.

Introduction
Attention de�cit hyperactivity disorder (ADHD), characterized by inattention, hyperactivity and impulsivity,
has been studied for decades [1]. ADHD is frequently diagnosed among children but rarely acknowledged
in adults, especially those who have never been treated as children [2]. Adults with ADHD could cause
professional and daily activity interference. Studies indicate that ADHD symptoms can affect learning
and work e�ciency and decrease the likelihood of achievement and happiness in many life aspects [3–
5].

About 2 to 8% of college students have ADHD [6]. The actual prevalence for university students with
ADHD is underreported; mostly from North America [7]. Likewise, research on ADHD among medical
students remains scarce. For example, a prevalence rate of 3.5% of ADHD was found among medical
college students in China, and was associated with suicidality through drinking, smoking and depression
[8]. A study from Pakistan revealed that 5.1% of medical students admitted that they had ADHD, despite
the fact that the prevalence should be higher according to one concurrent report of methylphenidate use
[9]. A similar rate of prevalence was found in Iran (5.4%) [10]. An unexpectedly low rate of 0.28% was
reported from Italy [11]. The prevalence of ADHD among Thai medical students has never been studied
before.

Factors associated with ADHD include genetic predisposition [12], being male [13, 14], and being �rstborn
[15, 16]. Children with ADHD experienced worse family environment. Parents obtaining lower education
levels may increase ADHD risk among children[17].
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ADHD symptoms were found to be signi�cantly associated with alcohol use, depression, suicidal
behavior [8, 18], internet misuse [19–22] and bipolar disorders [13]. In addition, ADHD is associated with
perceived stress [23, 24], which could lead to psychiatric comorbidity, and possibly contribute to
developing depression symptoms [25], especially regarding ADHD with inattention and sluggish cognitive
tempo [26, 27]. ADHD symptoms were associated with low self-esteem, and self-esteem was found to be
a mediator for the relationship between ADHD and adjustment and depression [28]. Perceived social
support was signi�cantly lower in ADHD, which was associated with low self-esteem and depression [29];
however, some investigators found no difference between normal control and ADHD groups [30].

ADHD among medical students should not be overlooked, as medical students with ADHD symptoms
could be distracted from learning and create an unpleasant personality that could contribute to future
unprofessional behaviors in the medical profession [31]. This study will determine the prevalence of
ADHD symptoms among medical students in Chiang Mai University, Thailand, and investigate the
association between ADHD symptoms and mental health related variables.

Materials And Methods

Participants and procedure
The study included 124 of 250 �rst year medical students in Chiang Mai University, Thailand. Each
participant gave written informed consent before completing the questionnaires, including
sociodemographic data and records related to parents, and speci�c measures including the Adult ADHD
Self-Report Scale screener(ASRS), Young’s Internet Addiction Test (IAT), Rosenberg Self-esteem Scale
(RSES), Perceive Stress Scale (PSS), Patient Health Questionnaire-9(PHQ-9) and Multidimensional Scale
of Perceived Social Supports (MSPSS). Ethics approval was obtained from the Faculty of Medicine,
Chiang Mai University, before conducting the research.

Instruments

ASRS screener V1.1
This questionnaire, developed by Kessler et al. [32] is a 6-item self-rated questionnaire addressing ADHD
symptoms, including 4 items for inattention, and 2 items for hyperactivity. The response ranges from 0 to
4 (never to very often). An individual is determined to have ADHD when he/she endorses at least 4
symptoms. The Thai version of the ASRS-v1.1 screener, validated and used to screen adults with ADHD,
showed a sensitivity of 0.93 and a speci�city of 0.71[33, 34]. Cronbach’s alpha for the study sample was
0.680. Item 6 had the lowest corrected item-total correlation (r = 0.174), and the Cronbach’s alpha was
0.72 when item 6 was removed.

IAT
IAT is a self-reporting, 10-item questionnaire measuring the extent to which individuals use the internet
[35]. IAT consists of 20 items with a 5-response type ranging from 1 (no problem) to 5 (severe problem).
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The level of addiction is categorized by non-internet addiction (0–30), mild (31–49), moderate (50–79)
and severe internet addiction (80–100). The Thai version of IAT showed an excellent reliability of
Cronbach’s alpha of 0.85 [36] .

RSES
RSES is scale that measures global self-worth by gauging both positive and negative feelings about the
self [37]. The revised RSES contains 10 items, using a 4-point Likert scale format ranging from strongly
agree to strongly disagree [38]. Total scores range from 10 to 40. The Thai version of the RSES showed
an excellent reliability with a Cronbach’s alpha of 0.86.

PSS
The PSS is a self-reporting, 10-item questionnaire measuring the extent to which individuals perceived
stress. The 5-response Likert scale ranges from 0 (not at all) to 4 (the most). The Thai version PSS
showed a Cronbach's alpha of 0.85. Test-retest validity is 0.82. It was correlated with other measures
including the State Trait Anxiety Inventory, but negatively correlated with the RSES [39]. The study sample
showed a Cronbach’s alpha of 0.850.

PHQ-9
The PHQ-9 is a self-reporting, 9-item questionnaire measuring the extent to which an individual feels
bothered due to depressive symptoms over the past two weeks [40]. The 4-response Likert scale ranges
from 0 (not at all) to 3 (nearly every day). The Thai version PHQ-9 showed a Cronbach’s alpha of 0.79 and
a positive association between the PHQ-9 and the HAM-D (r = 0.56, p < 0.001) [41]. The study sample
showed a Cronbach’s alpha of 0.85.

MSPSS
MSPSS is a self-reporting, 12-item questionnaire measuring the extent to which an individual feels
support by family, friends and signi�cant others [42] Each question scores from 0 to 7. The Thai version
of the MSPSS showed a Cronbach's alpha of 0.91) [43, 44].

Statistical Analysis
Descriptive analysis were performed for sociodemographic data. ADHD symptoms and mental health-
related variables were shown by frequency, percentage. The continuous data were analyzed by mean and
standard deviation. Between group differences and correlations were analyzed using Chi-square,
independent t-test and Pearson’s correlation as appropriate. For all analyses, level of signi�cance was set
at p < 0.05. All statistical analyses were performed using the program IBM SPSS, 22.0.

Results
Of 124 participants, 62.9% (78) were female, with an age range of 17 to 21 years (mean age, 18.7 ± 
0.7 years). A quarter of the participants reported they had allergy as an underlying disease. None
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experienced mental health illness or were under any medications. Both parents’ average years' of
education was 15. Most participants were �rstborns, while the median number of sibling was 2. The level
of internet addiction and depression were low, while self-esteem, perceived social support and perceived
stress were relatively high (Table 1).

Twenty-�ve percent of participants had ADHD symptoms (≥ 4 out of 6 symptoms). No difference was
observed between groups according to sociodemographic and clinical variables, except that the number
of siblings was higher in the ADHD than in the non-ADHD group. IAT and PSS scores were higher in the
ADHD group (t = 3.272, p = .001, and t = 2.929, p = .004, respectively), while RSES scores were lower in the
ADHD group (t = 3.037, p = .003). The most common symptom of ADHD was “problems remembering
appointments or obligations” (53.2%), while the least common was “feel overly active and compelled to
do things” (12.1%) (Table 1).

Correlation analysis between variables showed that the total score of ASRS was signi�cantly related with
all mental health related variables, ranging from r = 0.243 to r = .494, (p < .01) (Table 2). No signi�cant
relationship was found between ADHD symptom and number of siblings, the birth order, e.g., �rstborn or
lastborn and being single child.

Discussion
The goal of this present study was to investigate the prevalence of ADHD symptoms among �rst year
medical students of Chiang Mai University, and to �nd association between ADHD symptom and mental
health variables. We found a high prevalence but still in line with other related studies. Corbisiero et al.
reported 34.4% of the sample screened positive in the 6-item ASRS-v1.1 screener, while 17.4% was found
when the 18-item ASRS was used. [45]. Likewise in Kenya, the high prevalence of ADHD symptoms
among medical students, as in the present study, was also found using the same measurement (23.7%),
and the rate decreased to 7.8% when the full ASRS symptom checklist was applied [46]. In contrast was a
study among Chinese medical students using the 6-item screener reporting a prevalence of 6.9% [47].
These unrealistically high and inconsistent prevalence rates highlighted the problem of validity of the
screening tool of ASRS and methods used as revealed before by other investigators [48, 49].

In addition, the ASRS showed a relatively low internal consistency (alpha = .68) due to the low
contribution to the construct of item 6. Recently, a new set of ADHD screeners, consisting of a 6-item test
based on DSM-5, has been proposed [50]. The item chosen from machine learning consisted of 1 item for
inattention, 3 items for hyperactivity/impulsivity and 2 items for non-DSM [50]. To determine whether it
could better detect and estimate the prevalence than the previous ASRS needs more studies across
cultures.

Contrasting with the study in Korea, no association with depression or social support was found. We
assumed that our study was conducted among only �rst year students, in which the level of depression
may be lower than seniors in higher years [51–53]. No difference was found between groups of freshmen
with or without ADHD symptoms regarding feeling being supported, contrasting with other related studies
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documenting that perceived social support was signi�cantly lower in ADHD, which was associated with
low self-esteem and depression [29]. Another study revealed that among children with ADHD, family
cohesion and community support showed protective effects in clinical, academic and social outcomes
[54]. However, the total score of ASRS did positive correlate with depression and negative correlation with
perceived social support at mild to moderate strength (r = .27 − .28). This could make depression and
perceived social support lose power to exhibit any difference when the scores were dichotomized in two
groups comparing internet addition, self-esteem and perceived stress.

As expected, ADHD symptom was related to self-esteem due to encountering negative experience of life
events, perceived stress from poor coping and social skills [28], and internet addiction related to their
impulsivity and poor control. These �ndings were supported by other related studies [22, 26, 55, 56]. Low
self-esteem could subsequently lead to depression[57]. Moreover, we found no association concerning
�rstborn and lastborn with ADHD symptom but the number of sibling was associated. These �ndings
were in contrast to the related study by Reimelt et al. [16]. This may be related to cultural differences, and
need to be further explored.

Conclusion
Despite the fact that the prevalence of ADHD symptoms in this study was high compared with medical
students from other countries, this could be attributed to the poor validity of the screening tool. This is, to
the best of our knowledge, the �rst study examining the prevalence of ADHD symptoms among Thai
medical students.  Although the true prevalence rates remain unknown, it seems to provide further
evidence that ADHD would interfere with academic and social life as suggested by its relationship with
other mental health variables. This would alert people to be more aware and seek early intervention to
mitigate any negative consequence. However, replication studies are encouraged, especially using a
validated measurement. 

Limitations
This study had some limitations. It was conducted among �rst year medical students, which cannot
represent all medical students. We used self-reported data to assess ADHD symptoms without interview
con�rmation; hence, true prevalence could not be obtained. We did not evaluate other related clinical
conditions mimicking ADHD symptoms including bipolar, anxiety and personality disorders that could
have increased the possibility of false positives.  Lastly, the cross-sectional study did not allow us to
make a causal relationship between the ADHD symptoms and mental health related conditions including
depression, internet addiction, low self-esteem and perceived stress. Longitudinal studies may be
warranted to gain more insight in their relationship among medicals students.
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Table 1 sociodemographic characteristic and a comparison of mental health-related variables among medical students with and without ADHD
symptoms 

  Total 
 (n=124)

ADHD symptoms
group

(n=31)

Non-ADHD symptom
group

(n=93)

Test
difference

c2, t-
statistics

P -
value

Sex, %male 46(37.1) 10(32.3) 36(38.7) .415 .668

Age (years old), mean SD 18.78(.74) 18.55 .624 18.75 .775 1.329 .186

Father’s years of education, Mean SD 14.98(5.6) 14.85 (6.03) 15.03(5.43) .142 .887

Father’s mental illness 1(0.8) 1(3.3) 0(0.0) 3.059 .248

Mother’s years of education, Mean SD 14.71(5.7) 15.46(5.83) 14.45(5.65) .780 .437

Mother’s mental illness 0 0 0  - -

Single child 18(14.5) 2(6.5) 16(17.2) 2.166 .237

Firstborn 65(52.4) 14(45.2) 51(54.8) .873 .409

Lastborn 46(37.4) 11(36.7) 35(37.6) .009 1.000

Number of sibling, Mean, median, IQR 2.1, 2, 0 2.37, 2, 1 2.00, 2, 0 2.40 .016

ASRS, Mean (SD)          

trouble wrapping up the final details of a project 60(48.4) 24(77.4) 36(38.7) 13.95 <.001

difficulty getting things in order 60(48.4) 29(93.5) 31(33.3) 33.76 <.001

problems remembering appointments or obligations 66(53.2) 29(93.5) 37(39.8) 26.99 <.001

avoid or delay getting started 34(27.4) 21(67.7) 13(14.0) 33.77 <.001

fidget or squirm with your hands or feet when sit a
long time

46(37.1) 24(77.4) 22(23.7) 28.80 <.001

feel overly active and compelled to do things 15(12.1) 7(22.6) 8(8.6) 4.27 .039

Total ASRS score:  10.11(3.54) 14.45(1.82) 8.67(2.68) 11.16 <.001

Mental Health related variables

Internet addiction test, Mean SD 38.2 (12.2) 44.2 (12.1) 36.2 (11.7) 3.272 0.001 

Rosenberg’s Self-esteem, Mean SD  30.4 (4.0) 28.6 (4.5) 31.0 (3.6) 3.037 0.003 

PSS, Mean SD  16.9 (5.3) 19.2 (3.8) 16.1 (5.5) 2.929 0.004 

PHQ-9 , Mean SD 7.2 (3.9) 7.9 (4.0) 7.0 (3.8) 1.130 0.261

MSPSS, Mean SD           

-Family  6.07 (0.99) 5.8 (1.2) 6.1 (0.9) 1.578 0.179

-Friends 5.43 (1.04) 5.4 (0.9) 5.4 (1.1) .087 0.931

-Significant others 4.98 (1.47) 4.9 (1.6) 5.0 (1.4) .520 0.800

Total MSPSS score   5.49 (0.91) 5.4 (1.0) 5.5 (0.9) .274 0.458

SD= standard deviation, IQR= interquartile range, ASRS = Adult ADHD Self-Report Scale, MSPSS = Multidimensional Scale of Perceived
Social Supports, PHQ-9= Patient Health Questionnaire-9 , RSES = Rosenberg Self-esteem Scale, IAT= Internet Addiction Test
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Table 2. Correlation between ADHD symptom and mental health-related  variable

  ASRS MSPSS PHQ-9 RSES IAT

MSPSS -.273**        

PHQ-9 .280** -.366**      

RSES -.355** .478** -.490**    

IAT .494** -.252** .297** -.234**  

PSS .418** -.381** .557** -.645** .396**

ASRS = Adult ADHD Self-Report Scale, MSPSS = Multidimensional Scale of Perceived Social Supports, PHQ-9= Patient Health Questionnaire-9 ,

RSES = Rosenberg Self-esteem Scale, IAT= Internet Addiction Test

 


