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Abstract
Background: Residency training causes high stress and leads to depression.

Aims: This study aims to investigate the prevalence and factors associated with depression in residents.

Methods: This cross-sectional, single-site study was conducted on residents from March to July 2020. We
used the nine-item Patient Health Questionnaire (PHQ-9) to determine depression. We use binary logistic
regression to evaluate associated factors: loneliness, burnout, sleep quality, Emotional quotients (EQ),
and perceived social support (PSS). 

Results: About one-�fth of residents had depression (47 of 201), 6.97% of students had suicidality.
Factors showing a positive correlation with depression included: loneliness (aOR: 1.27; 95%CI: 1.15-1.40);
burnout syndrome in depersonalization (aOR: 1.18; 95%CI: 1.10-1.25), and reduced personal
accomplishment (aOR: 1.10; 95%CI: 1.05-1.14). Factors showing a negative correlation with depression
included: perceived social support from signi�cant others (aOR: 0.91; 95%CI: 0.85-0.98); three subscales
of EQ included motivation (aOR: 0.82; 95%CI: 0.68-0.99); life satisfaction (aOR: 0.83; 95%CI: 0.70-0.97);
level of peace (aOR: 0.76; 95%CI: 0.66-0.87).

Conclusions: Depression in residents was 23.40%. Loneliness, low social support, and burnout
(depersonalization, reduced personal accomplishment) were associated with depression. EQ (motivation,
life satisfaction, and peace) might reduce depression.

Introduction
Depression is characterized by persistent sadness or anhedonia, feelings of worthlessness, and physical
symptoms (lack of energy, loss of appetite, and insomnia). The World Health Organization (WHO)
revealed that 322 million people, estimated to be 4.40% globally, have depression, and depression
increased 18.40% over 10 years [1]. Previous studies found a higher prevalence of depression among
physicians than the general population, especially among physicians in training [2]. The reported
prevalence of depression among medical residents was 19.00%-43.25% globally and in Thailand [2–7].

Depression causes distress, dysfunction, self-harm, and suicide (often homicide) [8]. Disability from
depression among physicians can affect their daily living, studying, and caring for patients [2].
Understanding the impact and factors associated with depression is essential to design preventive
interventions for residents.

Substantial research was conducted to understand determinants of depression among residents and
found potential risks included: being female, having depression in the past, working more than 80 hours
per week, and feeling burned out [6, 7, 9]. However, the limited studies focused on their strength in
preventing depression, such as EQ or social support [10]. Therefore, this study aimed to determine the
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prevalence and factors associated with depression (potential risk and strength) among residents. We
expected that our result could be used in strategic planning for preventing depression.

Materials And Methods

Study design
This cross-sectional study was conducted among residents at the Faculty of Medicine, Chiang Mai
University, from March to July 2020. This study was approved by the Research Ethics Committee, Faculty
of Medicine, Chiang Mai University (reference number 041/6957)

Participants
This study included all residents at the Faculty of Medicine, Chiang Mai University, in the 2019 academic
year. The inclusion criteria were �uency in the Thai language. Exclusion criteria were unwilling
participants or incomplete questionnaires. Participants received an invitation, consent form, and
questionnaires via an online platform, and they completed questionnaires privately without compulsion
and any compensation. All anonymous responses were con�dential. Incomplete questionnaires were not
recorded in our database.

Two types of physicians are enrolled in our postgraduate programs. The �rst is the physicians who have
become general practitioners before the training called “Residents”. The second type is “Interns” which
are physicians who enrolled in the training programs immediately following completion of medical
school. The �rst year of their training is working as a general practitioner. Following the �rst intern year,
the interns pursue their specialty training.

Assessment
The following sociodemographic characteristics data, �ve strongly related factors of depression, and
depression were collected.

Sociodemographic characteristics
Sociodemographic characteristics included: age, sex, marital status, hometown, institutions from which
they received a medical degree, year of training, years of general practice before training, income (Baht
per month), overtime working hours per week, medical underlying disease, psychiatric history, family
psychiatric history, and alcohol drinking.

Burnout syndrome
The Thai version of the Maslach Burnout Inventory, a 22-item self-report, was used to evaluate burnout
which includes emotional exhaustion (EE; Cronbach's alpha = 0.92), depersonalization (DP; Cronbach's
alpha = 0.66), and reduced personal accomplishment (PA; Cronbach's alpha = 0.65). Each subscale has a
seven-point Likert scale from 0 (never) to 7 (every day) in negative questions and 7 (every day) to 0
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(never) in positive questions. The higher summary scores of EE and DP but lower summary scores of PA
refer to higher burnout [11].

Loneliness
The Thai version of the 6-Item Revised UCLA Loneliness Scale (RULS-6), a short version of the UCLA
Loneliness Scale, was modi�ed and tested by Nahathai Wongpakaran, et al. Cronbach’s alpha of the
RULS-6 was 0.83. This questionnaire measures loneliness such as “How often do you feel alone?”. Each
item used a four-point Likert scale, that is, 1 (often), 2 (sometimes), 3 (rarely), and 4 (never). A higher
score indicates a higher loneliness level [12].

Perceived social support
The revised Thai version of the Multidimensional Scale of Perceived Social Support (r-T-MSPSS) was
used to measure individuals' perceived social support from three sources: Signi�cant Others (SO), Family
(FA), and Friends (FR). These 12-items self-report questionnaire responses are a seven-point Likert scale
ranging from 1 (very strongly disagree) to 7 (very strongly agree). The higher scores refer to higher social
support that individuals perceive in each source [13].

Emotional quotients (EQ)
The Department of Mental Health, Ministry of Public Health developed an EQ measurement for Thai
people aged 18-60 years old [14]. This self-report measures nine subscales of EQ: emotional self-control,
empathy, responsibility, self-motivation, problem-solving, interpersonal relationships, self-regard, life
satisfaction, and peace. The rating scale is a four-point Likert scale with scores ranging from 1 (not true)
to 4 (very true) in positive questions and 4 (not true) to 1 (very true) in negative questions. Overall's
Cronbach's alpha is 0.85 [15].

Sleep quality
The Thai Version of the Pittsburgh Sleep Quality Index; T-PSQI is a 19-item self-report questionnaire that
evaluated sleep quality in the past month, consisting of seven component scores. Each component point
ranges from 0 (no di�culty) to 3 (severe di�culty), with a total PSQI score >5 de�ned as poor sleep
quality (Cronbach’s alpha 0.84) [16].

Depression
Depression was determined by using the Thai version of the nine-question Patient Health Questionnaire
Scale (PHQ-9). This self-report questionnaire refers to depressive symptoms experienced in the past two
weeks ("Feeling down, depressed, or hopeless"). Scores for each item range from 0 (not at all) to 3 (nearly
every day). The recommended cut-off score for depression is 9. The severities of depression are classi�ed
as mild (5–9), moderate (10–14), moderately severe (15–19), and severe (20–27). The Thai version of
PHQ-9 had good internal consistency (Cronbach's alpha = 0.79) [17].

Study size estimation
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The calculated sample size was 260 using the formula "N = Z2PQ/E2" regarding our primary objective.

N determines sample size from the calculation.

Z determines the value from the table of probabilities of the standard normal distribution for the
desired con�dence level (e.g., Z = 1.96 for 95% con�dence).

P determines the prevalence from the previous study, which was 21.52% [6].

Q determines 1-P = 0.78. E determines a standard deviation of 0.50.

From a previous study, the response rate was relatively low (38.50%). Thus, we included all residents in
training at Chiang Mai University in 2019 (N = 598) to participate in the study without sampling.

Statistical analysis
Categorical data was calculated to percentage and compared with Fisher's exact test. For continuous
data with normal distribution, we used Mean (± standard Deviation; SD) and independent t-test. We used
Median (Interquartile range; IQR) and Mann Whitney u test for continuous data with no normal
distribution. Prevalence and severity of depression in residents were calculated to percentage.
Association between factors and depression was analyzed using multivariable logistic analysis with
univariable analysis preselection (p < 0.200). We divided factors into three models and analyzed them
separately as follows.

Model 1 included having underlying medical disease, category of training, a poor sleeper, and
burnout (EE, DP, PA)

Model 2 included loneliness and perceived social support (SO, FA, FR)

Model 3 included nine subscales of EQ (emotional self-control, empathy, responsibility, self-
motivation, problem-solving, interpersonal relationships, self-regard, life satisfaction, and peace)

The effect sizes of association were presented as odds ratios (OR) with 95% con�dence intervals (CI).
The statistical signi�cance was 0.050 (two-sided).

Results
Two hundred and one of 598 (33.6%) completed the questionnaire. The mean age was 28.18 ± 0.15 years
old. Most participants were female (65.70%). The majority were unmarried (89.10%). Almost half of the
participants studied in their hometown and 75.10% studied in the institution of their M.D. graduation. The
plurality of the study participants was in their �rst-(33.30%) and second-year (30.30%). The participants
who had medical underlying conditions were 12.40%, had psychiatric history were 3.50%. More than a
half drank alcohol less than one time per month (84.60%), see Table 1.
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Table 1
Sociodemographic characteristics of the participants

Sociodemographic Data,

n (%)/Mean ± SD/Median
(IQR)

All

(n=201)

Depression
(n=41)

Non-depression
(n=154)

p-
value

Age 28 (27-29) 28 (27-29) 28 (27-29) 0.497

Female 132 (65.70%) 31 (66.00%) 101 (65.60%) 0.962

Marital
status

Single 179 (89.10%) 42 (89.40%) 137 (89.00%) 0.761

Married

(living
together)

12 (6.00%) 2 (4.30%) 10 (6.50%)

Married
(separated)

10 (5.00%) 3 (6.40%) 7 (4.50%)

Having a child (or children) 4 (2.00%) 2 (4.30%) 2 (1.30%) 0.204

Training place same as
hometown

94 (46.80%) 20 (42.60%) 74 (48.10%) 0.508

Same training places as M.D.
graduation

151 (75.10%) 35 (74.50%) 116 (75.30%) 0.905

Category Intern 90 (44.80%) 16 (34.00%) 74 (48.10%) 0.091

Resident 111 (55.20%) 31 (66.00%) 80 (51.90%)

Years of general practice 2 (1-3) 3 (1-3) 1.25 (1-3) 0.330

Income (Bath/month) 35000 (30000-
40000)

35000 (30000-
40000)

35000 (30000-
40000)

0.621

Over time (hours/week) 32 (14-50) 40 (21-60) 32 (11-50) 0.093

Year of
training

First 67 (33.30%) 18 (38.30%) 49 (31.80%) 0.290

Second 61 (30.30%) 16 (34.00%) 45 (29.20%)

Third 45 (22.40%) 5 (10.60%) 40 (26.00%)

Fourth 25 (12.40%) 7 (14.90%) 18 (11.70%)

Fifth 3 (1.50%) 1 (2.10%) 2 (1.30%)

Extra personal practice 32 (15.90%) 9 (19.10%) 23 (14.90%) 0.489

SD, standard deviation; IQR, interquartile ranges; M.D., medical doctor or Doctor of Medicine

Number in bold are for signi�cant p-value at < 0.050 (two-sided).

It should be next to the �rst paragraph of result.
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Sociodemographic Data,

n (%)/Mean ± SD/Median
(IQR)

All

(n=201)

Depression
(n=41)

Non-depression
(n=154)

p-
value

Underlying medical conditions 25 (12.40%) 2 (4.30%) 23 (14.90%) 0.052

Psychiatric history 7 (3.50%) 3 (6.40%) 4 (2.60%) 0.215

Family psychiatric history 4 (2.00%) 1 (2.10%) 3 (1.90%) 0.938

Alcohol
drinking

No 93 (46.30%) 24 (51.10%) 69 (44.80%) 0.761

≤ 1
time/month

77 (38.30%) 15 (31.90%) 62 (40.30%)

2-4
times/month

28 (13.90%) 7 (14.90%) 21 (13.60%)

2-3 times/week 3 (1.50%) 1 (2.10%) 2 (1.30%)

SD, standard deviation; IQR, interquartile ranges; M.D., medical doctor or Doctor of Medicine

Number in bold are for signi�cant p-value at < 0.050 (two-sided).

It should be next to the �rst paragraph of result.

The prevalence of depression among residents was 47 of 201 (23.40%). Seventy-�ve participants
(37.30%) had mild depression, which is lower than the cut-off level (≥ 9). Moderate depression was
11.90%, moderately severe depression was 2.50%, and severe depression was 1.50%. Suicidality in the
depression group was overall 29.79% and increased according to the severity of depression shown in
Figure 1. The proportion receiving treatment was relatively low (7 of 201: 3.48%), even if they had suicidal
ideation. In mild depression, 5 of 75 participants (6.67%) had suicidal thoughts, but none of them had
received treatment previously. Moderate depression with suicidal thoughts was 16.67%, but 4.17% had
received treatment. Surprisingly, 60% of participants with moderately severe depression had suicidal
ideations, but none had received treatment. Only participants with severe depression and suicidal ideas
were receiving treatment.

Regarding univariable analysis, all factors were signi�cantly associated with depression, see Table 2.
However, multivariable logistic regression found loneliness and burnout syndromes (DP and PA)
positively correlated with depression, perceived social support from signi�cant others, and EQ
(motivation, life satisfaction, and peace) were negatively correlated with depression; shown in Table 3.
Having medical underlying disease negatively correlated with depression by aOR 0.21 (p = 0.055).
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Table 2
Factors associated with depression

Factors, median (IOR) All

(n=201)

Depression
(n=41)

Non-depression
(n=154)

OR (95%CI) p-
value

Burnout

Emotional exhaustion 19 (10-
28)

27 (19-36) 16 (8-26) 1.07 (1.04-
1.11)

<
0.001

Depersonalization 6 (3-13) 13 (9-19) 6 (3-10) 1.14 (1.08-
1.21)

<
0.001

Reduced personal
accomplishment

14 (9-
23)

20 (15-29) 13 (8-21) 1.06 (1.03-
1.10)

<
0.001

Poor sleeper 119
(59.2)

36 (76.6) 83 (53.9) 2.80 (1.33-
5.90)

0.007

Loneliness 12 (9-
15)

15 (13-18) 11 (8-14) 1.31 (1.19-
1.45)

<
0.001

Perceived social support

Total 70 (62-
75)

62 (54-71) 71.5 (66-76) 0.92 (0.89-
0.96)

<
0.001

Signi�cant others 24 (20-
25)

20 (16-24) 24 (21-26) 0.87 (0.82-
0.93)

<
0.001

Friends 24 (21-
25)

21 (18-24) 24 (22-26) 0.82 (0.75-
0.90)

<
0.001

Family 24 (22-
27)

22 (19-24) 24 (22-27) 0.86 (0.80-
0.93)

<
0.001

Emotional quotient

Self-control 19 (17-
20)

17 (14-19) 19 (18-21) 0.73 (0.64-
0.84)

<
0.001

Empathy 18 (16-
21)

17 (15-19) 19 (17-21) 0.76 (0.66-
0.88)

<
0.001

Responsibility 20 (17-
21)

18 (15-21) 20 (18-22) 0.82 (0.73-
0.93)

0.001

Motivation 16 (15-
17)

15 (14-16) 16 (15-18) 0.75 (0.64-
0.88)

<
0.001

IQR, interquartile ranges; OR, odds ratio; CI, con�dence interval

Number in bold are for signi�cant p-value at < 0.050 (two-sided).

It should be next to the third paragraph of results.
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Factors, median (IOR) All

(n=201)

Depression
(n=41)

Non-depression
(n=154)

OR (95%CI) p-
value

Problem solving 17 (15-
20)

15 (14-18) 18 (15-20) 0.78 (0.69-
0.89)

<
0.001

Relationship 17 (16-
19)

16 (15-17) 17 (16-20) 0.78 (0.68-
0.90)

0.001

Self-esteem 11 (10-
13)

11 (9-11) 12 (11-13) 0.61 (0.49-
0.76)

<
0.001

Life satisfaction 19 (17-
21)

17 (15-19) 20 (17-21) 0.71 (0.62-
0.82)

<
0.001

Peace 19 (16-
22)

15 (15-18) 21 (17-23) 0.70 (0.62-
0.79)

<
0.001

IQR, interquartile ranges; OR, odds ratio; CI, con�dence interval

Number in bold are for signi�cant p-value at < 0.050 (two-sided).

It should be next to the third paragraph of results.
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Table 3
Multivariable binary logistic regression

Model Variable (s) aOR (95% CI) p-value

1 Having medical underlying disease 0.21 (0.04-1.04) 0.055

Burnout (depersonalization) 1.18 (1.10-1.25) < 0.001

Burnout (reduced personal accomplishment) 1.10 (1.05-1.14) < 0.001

2 Loneliness 1.27 (1.15-1.40) < 0.001

Perceived social support (signi�cant others) 0.91 (0.85-0.98) 0.009

3 Emotional Quotient (self-motivation) 0.82 (0.68-0.99) 0.041

Emotional Quotient (life satisfaction) 0.83 (0.70-0.97) 0.023

Emotional Quotient (peace) 0.76 (0.66-0.87) < 0.001

Model 1 was adjusted with having medical underlying disease, category, burnout (emotional
exhaustion, depersonalization, reduced personal accomplishment), and poor sleeping.

Model 2 was adjusted with loneliness and perceived social support (signi�cant others, friends, and
family).

Model 3 was adjusted with nine subscales of Emotional Quotient (emotional self-control, empathy,
responsibility, self-motivation, problem-solving, interpersonal relationships, self-regard, life
satisfaction, and peace)

aOR, adjusted odds ratio; CI, con�dence interval

Number in bold are for signi�cant p-value at < 0.050 (two-sided).

It should be next to the third paragraph of results following Table 2.

It should be next to the second paragraph of result.

Discussion

The prevalence of depression
In this study, the prevalence of depression among residents was 23.40%. Compared with previous studies,
this prevalence of depression among residents was lower than around one-third worldwide [2], similar to
one-fourth in Thailand [6, 7]. Suicidality in participants with depression was 29.79% (14 of 47), with a
higher rate of suicidal ideation in more severe depression. Interestingly, even participants with mild
depression had 6.67% suicidal ideation, However, no suicidal ideation was found in participants with no
depressive symptoms (PHQ-9 < 5).

Treatment accessibility was problematic. Only 14.89% of the depression group received treatment. Not all
participants who had suicidal ideations were in the treatment process. From this �nding, institutions
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should have active screening with a lower cut-off level (PHQ-9 ≥ 5) and provide proper interventions in
each group of depressive residents, even in mild-depressive groups. For example, according to limited
resources, the interventions should be psychoeducation, counseling, or group psychotherapy in mild
depressive residents. In more severe depressive groups, providing more accessible channels to see the
psychiatrist or psychologist is necessary [18].

Associative factors of depression
Burnout syndrome and loneliness seem to be potential risks, whereas social support and EQ seem to be
possible protective factors. Burnout syndrome, which is depersonalization, and a low level of personal
accomplishment positively correlated with depression. Depersonalization is a negative view toward
relations in a workplace causing isolation behaviors, insensitivity, and dehumanization [19, 20]. A sense
of low personal accomplishment is incompetence, negative self-appraisal, and low achievement at work
[21, 22]. The interventions aimed at preventing burnout syndrome may be helpful for residents at risk for
depression. Current evidence demonstrated that interventions reducing burnout included mindfulness,
relaxation, self-development groups, and duty-hour limitations [23]. Organizations can reduce depression
among residents by providing training programs on coping strategies, social support, social skills, self-
e�cacy, and leadership [20].

Loneliness, a perception of lacking intimate relationships or social relationships network, is a predictor of
depression. The correlation between loneliness and depression might be explained in either biological or
psychological ways. Biologically, feeling lonely causes increased cortisol levels that can affect the
emotional brain (hippocampus), resulting in depression [24]. Psychologically, loneliness involves painful
feelings of isolation, disconnectedness from others, and not belonging and is associated with low self-
esteem, low social competence, and poorer quality social interactions [25]. Moreover, loneliness shares
some common causes with depression, such as poor social skills, shyness, and a maladaptive
attributional style [26]. Some studies found that programs to improve social skills, enhance social
support, increase opportunities for social interaction, and address de�cits in social cognition were
strategies for loneliness reduction [27].

As discussed above, having social support might reduce loneliness and depression. Our study found that
support from signi�cant others (institutions, teachers, advisers, and co-workers) was more crucial among
residents than support from family and friends. Institutions' roles in reducing depression might be
increased non-violent communication among individuals in organizations [28].

Moreover, EQ (self-motivation, life satisfaction, and peace) might be a personal protective factor of
depression. Self-motivation, the ability to pursue one's own goals, consisted of outcome controllability
(the own abilities' estimation to control outcomes in an environment), outcome value (the expected
reward or punishment for reaching an outcome), and effort costs (the effort requirements for reaching an
outcome). Some theories explained decreasing self-motivation as symptoms of depression; some studies
explained the association between self-motivation and depression through cognitive control ability. To
have good self-motivation refers to a remarkable ability to control their cognition beyond emotion. People
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who have much self-motivation have a positive view of self, such as self-respect and self-esteem,
preventing depression [29].

Life satisfaction is a subscale of the happiness component in EQ. Some evidence supports that
emotionally intelligent persons perceive circumstances as less stressful which results in greater
satisfaction with life [30, 31]. Life satisfaction is a judgmental and cognitive process, which shows a
subjective and worldwide expectation of a person’s life quality. To increase life satisfaction for the
residents, strengthening resilience at the individual level is important to make people more satis�ed
because they develop resources for living well [32]. Peace of mind is characterized by the affective states
of internal peace and harmony. The people who had more peace of mind suffered less from
psychological distress. Our study found that individuals who had a high level of peace had the possible
internal protective factor for depression. The process of achieving peace of mind might involve balancing
between the experiences of pleasure and pain. Practicing mindfulness based stress reduction and mood-
regulation processes that allow people to revert to their equilibrium state of peace of mind are useful
strategies to coping with stressful events in daily life [33, 34].

The strength of this study is to de�ne the protective predictor of depression among residents igniting the
starting point of planning intervention to prevent depression. However, the study had limitations given the
single site, cross-sectional nature, and small sample size. A further multiple-site longitudinal study with a
larger sample size might bene�t generalizability, causative explanation, and statistical power. In addition,
the implication of our result should do with caution because of possible information bias from the nature
of self-report questions.

Conclusions
More than twenty percent of depression among Northern Thai medical residents is higher than the
general population, lower than medical residents worldwide, but like other Thai institutions. Intervention
either decreasing loneliness, low social support, and burnout (depersonalization, reduced personal
accomplishment) or improving EQ (motivation, life satisfaction, and peace) might reduce depression
among residents.
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