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Abstract
BACKGROUND: The level of depression among college students differs to each other based on their activities, 
particularly in terms of their educational backgrounds. However, the national depression level among these students 
needs to be investigated further due to the differences of social and cultural environments.

AIM: This research aims to investigate the level of depression among medical students in the range of ages 17–22.

METHODS: The study performed the Indonesian version of Patient Health Questionnaire (PHQ-9) which was 
assessed to 500 medical students. The Indonesian version of PHQ-9 was prepared through forward-backward 
translation. The statistical analysis such as the receiver operating characteristic (ROC), the internal concurrent 
reliability, and concurrent validity was performed.

RESULTS: Our findings have confirmed the correlation of Indonesian version of PHQ-9 to the original version. The 
ROC analysis has suggested that the area under the curve (AUC) was accounted for 92.0, whereas the cutoff value 
was 5.5. With sensitivity and specificity, respectively, were 0.907 and 0.865, the results could confirm the depression 
level that equals 5.5 or above.

CONCLUSION: The PHQ-9 translated version could be used as an evaluation to determine the depression level to 
the sample of medical students with acceptable validation results.
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Introduction

Depression, one of the common mental 
disorders in low-to-middle income nations, has been 
prioritized since 2008 by the World Health Organization 
(WHO) [1]. The priority is due to the prevalence that has 
been associated including genders, ages, educational 
background, marital status, and financial income [2]. 
As the society in the developing countries has been 
struggling in terms of educational background and 
financial income in which both of them are social 
issue, in Indonesia, the death rate due to depression 
has been reported in between 15 and 29 for 3.6%; the 
most common cause for this rate was solitariness (7%), 
anxiety (5%), and unsocialized (3%) [1]. Therefore, the 
investigation of depression symptoms for Indonesians 
is essential to be performed.

Physically speaking, depression can be 
observed through several symptoms. There are three 
common physical and behavioral appearances, and 
a little desire of doing something which could be 
followed by sleeping disorder and losing energy is 
the real example of depression [3]. Educational and 
cultural problems such as family and colleagues may 
have caused lack of motivation to do some works [2], 

and the ages that are commonly found to experience 
depression are mostly in younger ages from 15 to 
29 years of age [4], [5], [6]. Furthermore, a survey has 
reported that depression is one of the main causes 
for disability which accounted for 11% [7]. Hence, it is 
important to understand the prevalence of depression.

Mental disorder, particularly in medical 
students, is important for the country to prevent its 
domino effects. As the developing countries focus on 
how to improve the health-care facilities as well as 
human resources, deep understanding in providing 
health-care services and health policies must be 
considered. However, since 2018, no survey which 
presented the national depression level in Indonesia 
has not been reported until it was found that 15% of 
adult females and 24.4% of college students in Jakarta 
to be suffering depression [7], [8]. Consequently, the 
depressed behaviors are not considered as special 
consideration due to medical treatment, as the drugs 
that have been prescribed took only 9%, indicating a 
little use of medications [9].

Clinical depression assessment focuses on 
early screening and diagnosis through questionnaire 
and interviews. Certain instruments of assessment 
have been in Indonesia, including the Mini International 
Interview Version ICD 10 (Mini ICD 10) to detect the 
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Beck’s Depression Inventory, and the Patient Health 
Questionnaire (PHQ-9) [10], [11]. Although the PHQ-9 
is favorable due to its benefits such as short-term 
assessment (depression level in recent 2 weeks) [12], 
its ability to detect the depression level in the range 
of ages 18–66 and above, and brief questionnaire 
statements [13], to the best of our knowledge, the 
validation of this instrument in Indonesia, particularly 
for medical students, need to be investigated further. 
Moreover, this study aims to design PHQ-9 Indonesian 
version by adopting the original version.

Research Methodologies

Participants

The study recruited samples from the medical 
students. The recruitment was performed in Faculty 
of Medicine, Universitas Sumatera Utara, Medan, 
Indonesia, whereas the samples who were the students 
were in between 17 and 22  years of age. Research 
subjects were collected through non-probability 
sampling which was the purposive sampling.

Due to its purposiveness, the sample subjects 
were recruited based on certain criteria. The inclusion 
criteria are medical students who have been studying 
in the Faculty of Medicine, Universitas Sumatera Utara, 
with ages in between 17 and 22 years of old, with both 
males and females. On the other hand, the exclusion 
criteria are subjects who refused to participate in this 
study as well as not completing the assessment that 
has been given.

As this study involved with human subjects, 
this study has been approved by the Health Research 
Ethical Committee of the Faculty of Medicine, Universitas 
Sumatera Utara, with the given approval number is 
No: 67/UN5.2.1.1/PPM/2019. The ethical clearance 
was also received which is based on the Nuremberg 
Code and 1964 Helsinki Declaration. Thus, the written 
informed consent was provided to the participants, 
and they were requested to sign as the indicator of 
agreement to be subject samples in this study.

PHQ-9 translation framework

The questionnaire was prepared by following 
the method proposed by Greco, Wallpo, and 
Eastridge  [14]. In brief, there were four steps that 
are required to be done. First, the original PHQ-9 
issued in English was translated in forward method. 
The process of translation employed two translators 
who have been chosen accordingly. These bilingual 
translators were chosen due to their ability in using 
English and translating the questionnaire into Bahasa 
Indonesia [29], [30], [31]. Then, the results of translation 

were discussed to combine and determine the similarity 
of the two translations altogether by the authors and the 
translators. Thus, forward translation was obtained [14].

Next, the backward translation was carried out 
from the forward translation. In this step, the previous 
translators were requested to translate the questionnaire 
into their origin language (mother tongue) [14], [15], 
[16]. To avoid bias understanding, the backward 
translator should have understood the concept of the 
PHQ-9 [17]. Finally, these backward translations were 
discussed again in seeking the similarity. Thus, the 
questionnaire that has been obtained was considered 
as the Indonesian version of PHQ-9. The following 
Figure  1 displays the flowchart of forward-backward 
translation.

Statistical measurements of Indonesian 
version of PHQ-9

In validating the translated version and 
finding the reliability the final translation, the statistical 
analysis was performed in several parameters. First, 
the concurrent validity was measured to the find 
the correlation between the original version and the 
translated version through Pearson’s correlation [15]. 
Next, the internal consistency reliability for the translated 
version was statistically analyzed to verify the reliability 
of the translated version of PHQ-9, and the analysis 
conducted to seek the reliability was done by Cronbach’s 

Figure  1: The flowchart of PHQ-9 Assessment to the Depression 
Level of The Medical Students
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alpha correlation coefficient. Finally, the translated 
version was analyzed to determine its diagnostic ability 
with receiving operating characteristics (ROC). This 
analysis was performed under the measurement of area 
under the curve (AUC) of the ROC within the graph.

The assessment of PHQ-9

The final translation of the PHQ-9 was 
performed in self-questioner. The subjects were also 
invited to do the Mini ICD 10 to compare the results. 
The following Figure 1 displays the schematic diagram 
of the assessment.

Results

Translation version of PHQ-9

The translated version of PHQ-9 was carried 
out by two translators through forward-backward 
translation. The following Table 1 shows the comparison 
between the English and translation version of PHQ-9 
based on the questions.
Table 1: The comparison of the English and translated version 
of PHQ‑9
Items English version Translation version
1 Kurang tertarik atau kurang suka dalam 

melakukan apapun
A little desire or pleasure in 
doing something

2. Merasa murung, pilu, atau putus asa Depressed, difficult, or 
hopeless

3. Sulit untuk tidur atau bertahan tidur, atau terlalu 
banyak tidur

Difficulty in sleeping, or 
sleeping too much

4. Merasa Lelah atau kurang bertenaga Tired or weak
5. Kurang nafsu makan atau makan terlalu banyak Lack of appetite or over‑eating
6. Merasa buruk akan diri sendiri – atau merasa 

bahwa anda adalah orang yang gagal atau telah 
mengecewakan diri sendiri atau keluarga Anda

Discouraged or feel like 
a failure or disappoint 
yourselves or your family

7. Sulit berkonsentrasi pada sesuatu, misalnya 
membaca koran atau menonton televisi

Cannot concentrate on 
something such as reading a 
newspaper or watching TV

8. Bergerak atau berbicara sangat lambat sehingga 
orang lain memperhatikannya. Atau sebaliknya 
sedemikian resah, dan gelisah sehingga Anda 
bergerak jauh lebih banyak dari biasanya

To slow to talk or move until 
people realize it or vice 
versa

9. Memikirkan bahwa Anda lebih baik mati atau 
melukai diri Anda sendiri dengan sesuatu cara

The desire to hurt yourself or 
kill yourself

These questions were used to assess the 
depression of research subjects. To determine the 
validity and reliability, the subjects were chosen 
accordingly through purposive sampling technique. 
As the subjects were medical students in Universitas 
Sumatera Utara aged from 17 to 22  years, the 
assessment was carried out after class dismissed in 
which the informed consent was agreed by them. Thus, 
the participants were also invited to fill the MINI ICD 10.

Demographical characteristics of 
participants

The participants were medical students at 
Universitas Sumatera Utara. In Indonesia, the medical 
students are students who have not been completed 

their undergraduate studies, in which the completion 
of the study is appreciated with the title “Bachelor of 
Medicine.” Thus, to be a general practitioner, they must 
follow 2  years of medical training which is known as 
coassistant.

In this study, 500 medical students were 
recruited. As the curriculum for the students requires 
4 years of study, then students who were 17–22 years 
of age were invited to involve in this study. The following 
Table 2 displays the characteristics of the participants.
Table 2: The demographical characteristics of participants
Variables n (%)
Sex

Male 159 (31.8)
Female 341 (68.2)

Ages
17 years of old 14 (2.8)
18 years of old 141 (28.2)
19 years of old 107 (21.4)
20 years of old 91 (18.2)
21 years of old 46 (9.2)
22 years of old 101 (20.2)

Education
Undergraduate students 500 (100.0)

Occupation
Medical students 500 (100.0)

Marital status
Single 500 (100.0)

University entrance year
2016 86 (17.2)
2017 128 (25.6)
2018 177 (35.4)
2019 109 (21.8)

PHQ‑9 score
Median (maximum‑minimum) 8 (0–26)

MINI ICD 10
Yes 389 (77.8)
No 111 (22.2)

From Table 2, 500 participants were recruited 
based on the inclusion criteria. It was obtained that 
the female participants had the higher population with 
341 (68.2%), whereas the male students were just above 
30%. As the participants were medical students from 
the interval of age 17–22, the oldest participants were 
22 years of age with 20% of the population, while 14 
youngest subjects with were 17 years of old. However, 
in terms of the highest population, the most populated 
participants were students who were 18  years of-old, 
and both top two and three were dominated by 19 and 
20 years of age students. These results also confirmed 
that most of the participants are in the 2nd, 3rd, and 
4th  year of study, which imply to the long duration of 
study. Interestingly, the MINI ICD assessment showed 
majority of participants experience depression.

Concurrent validity

To confirm the validity of the Indonesian 
version of PHQ-9, two statistical tests were performed 
which were normality test and data transformation. 
The following Tables 3 and 4 display the normality and 
transformation results test, respectively.

In the normality tests, the result which was 
p < 0.05 has confirmed the abnormality of the data. By 
transforming the data into log 10 function, the data have 
confirmed the abnormal distribution (Table  4). These 
two tests resulted in non-conclusive situation which 
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leads to the tests through Eta correlation. The following 
Table 5 shows the linear relationship that was obtained 
through the Eta correlation.
Table 3: Test of normality of the PHQ‑9 Indonesian Version
Tests Kolmogorov–Smirnova Shapiro–Wilk

Statistic df Sig. Statistic df Sig.
PHQ‑9

Score 0.117 500 0.000 0.952 500 0.000
Mini ICD 10

Score 481 500 0.000 0.513 493 0.000
Lilliefors significance correction.

Table 4: Data transformation of PHQ‑9 Indonesian version
Tests Kolmogorov–Smirnova Shapiro–Wilk

Statistic df Sig. Statistic df Sig.
PHQ‑9

Score 0.117 500 0.000 0.952 500 0.000
Mini ICD 10

Score 481 500 0.000 0.513 493 0.000
Lilliefors significance correction.

Table  5: The correlation between PHQ‑9 and MINI ICD 10 
Indonesian version

Value
Eta Score PHQ‑9 dependent 0.527

Mini ICD 10 0.889

Based on Table 5, provided that the PHQ-9 
score is considered as the base for the dependent 
variable, the correlation coefficient was 0.527. In 
contrast, when the Mini ICD 10 was considered to be 
dependent variable, then the correlation coefficient 
accounted for 0.889.

Internal consistency of reliability

According to Table 6, the reliability has been 
confirmed by the Cronbach’s alpha value which was 
accounted for 0.885. This value is acceptable as long 
as all statements were valid. As it is displayed in the 
corrected item-total item correlation, the value was 
accounted for above 0.3.
Table  6: The internal consistency of reliability of Indonesian 
version PHQ‑9
Testing 
variables

Corrected item‑total 
item correlation

Cronbach’s alpha 
if item deleted

Cronbach’s 
alpha

P1 0.816 0.876
P2 0.823 0.866
P3 0.790 0.879
P4 0.787 0.872
P5 0.795 0.879 0.885
P6 0.807 0.866
P7 0.812 0.870
P8 0.841 0.872
P9 0.863 0.872

The ROC

The ROC and the AUC were performed to 
determine the assessment. As it is found in Table 1, the 
Mini ICD 10 has determined that 389 participants were 
classified as experiencing depression, while the other 
111 subjects were not. Table 7 shows the average score 
of PHQ-9.
Table 7: The ROC analysis of PHQ‑9

Average N AUC IK 95% Cutoff Sensitivity Specificity
Score PHQ‑9 8.77 500 92.0 88.1 – 96.0 5.5 0.907 0.865

Based on statistical analysis, the optimal cutoff 

line was ≥5.5 with sensitivity of 90.7% and 86.5% of 
specificity. This implies that the depression has been 
experienced by subjects with above 5.5 of depression 
score.

Discussion

This study is conducted to determine the 
Indonesian version of PHQ-9 due to its original 
instrument of English. As the process of assessment 
might have been resulted an invalid score, the concept 
of PHQ-9 assessment should have been transformed 
into the language that the participants are involved. 
On the other hand, the process of translation must 
be performed in acceptable ways through exact 
assessment. Thus, an acceptable method to translate 
the assessment is using the forward-backward 
translation, and this method has been approved by the 
WHO as worldwide guidance.

In addition to obtain valid results, the 
translation of the forward-backward requires at least 
two translators [18]. These bilingual translators must 
translate the instruments into their mother tongue, 
and one of the translators must have been aware 
about the concept of instruments, while the other is 
unaware. Hence, in this study, one of the translators 
has an educational background as a psychiatrist, while 
the other one has no medical educational background. 
Subsequently speaking, due to the forward-backward 
translation, the forward and backward translators must 
do the translation into the English version from their 
mother tongue too, respectively.

Based on Table  1, the demographical 
characteristics of the respondents have shown widely. 
The respondents were medical students studying at 
Universitas Sumatera Utara, Medan, Indonesia, with 
various ages from 17 to 22. From 500 subjects, up to 
70% of the respondents were female students, while 
the rest of a third was male students (31.8%). In a 
study conducted in 2018, a precaution regarding to the 
depression has been reported commonly in people who 
are in between teenagers and young adults, and this 
level of depression tends to decrease as the aging [5]. 
Meanwhile, in a survey, it has been reported that 21.8% 
of people experienced medium to severe depression, 
and from this survey, mostly the women who were 
suffering depression were slightly higher than that in 
men, even though the percentage was no significantly 
difference, male (21.4%) and female (22.3%) [8]. Thus, 
the highest prevalence of severe depression only 
for the women itself is commonly found in the age of 
15–19 years of old [5].

In this study, most of the respondents are those 
who are in the age of 18, 19, and 22. In 2017, a study 
has reported that the major depression in the USA 
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was around 7% differently to each aged group. Thus, 
individual prevalence is different in the level of ages, in 
which the age of 18–29 could have 3 times higher than 
elder people (above 60 years of old). As far as gender 
is concerned, females experience depression higher 
than that in males (around 1.5–3  times higher), which 
commonly started in the beginning of teenaged ages [6].

The validity of the PHQ-9 of Indonesian version 
has been tested by comparing the PHQ-9 results with 
Mini ICD 10, and the analysis through Eta correlation 
has confirmed. According to Table 5, the Eta correlation 
analysis has shown r = 0.527, and this shows positive 
correlation in between PHQ-9 of Indonesian version. 
However, the positive correlation had medium strength, 
so as long as the score of PHQ-9 is high, then, the Mini 
ICD score is also high.

The value of Cronbach’s alpha is 0.873 for the 
PHQ-9 of Indonesian version. George and Mallery in 
2003 have provided practical guidance, in which the 
value of 0.873 is considered to be acceptable due to 
its interval in between 0.7 and 0.95 [16]. A lower value 
of alpha appears due to the number of questions and 
their connection among them. On the other hand, 
as the alpha’s score is high, it implies to the depth 
analysis of one item in different point of views [19]. In 
the meantime, the value of corrected item-total item 
correlation was determined to be above the minimal 
coefficient correlation, in which the valid number is 
0.3. Therefore, the nine statements that have been 
translated forwardly-backwardly are valid statements.

As the valid statements of the Indonesian 
version of PHQ-9 have been obtained, the assessment 
could be performed. Subsequently speaking, our 
findings that were confirmed through AUC value through 
ROC method were determined for 92% (Table  7; IK 
95%, 88.1–96%) with p < 0.05. Statistical views have 
suggested that the above number of 92% is classified 
as very good, in which it can be considered as the 
indicator of diagnosis. Hence, our PHQ-9 Indonesian 
version was used in diagnosing whether the presence 
of depression in 100 subjects could be determined, 
which is 92 subjects. On the other hand, the optimal 
cutoff which is in ≥ 5.5 with sensitivity of 90.7% and 
specificity 86.5% has confirmed the minimum score 
for someone to experience depression. This implies 
to every sample that has score to be equal or above 
5.5 which is diagnosed to be experiencing depression, 
however, this diagnosis only focused on the medical 
students at Universitas Sumatera Utara.

Conclusion

The assessment of depressions level which 
is based on the PHQ-9 may produce different results 
due different culture. In addition, to the best of our 

knowledge, the Indonesian version of PHQ-9 is 
considered to be acceptable and valid which can be 
seen from the statistical results in terms of the Eta 
correlation with values of r = 0.527. As the objective of 
this study is to determine the validity of PHQ-9 level for 
assessing the depression level of Indonesian medical 
students in particular for the 1st and 3rd year due to its 
educational and social needs, demographical factors 
limited our study. Nevertheless, this Indonesian version 
of PHQ-9 can be used as one of the assessments 
levels for students, which certainly in the future could 
have been used for descriptive study.
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