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Diagnostic Value in Screening Severe Depression

ABSTRACT

Background: Depression is a widespread and incapacitating mental health disorder that impacts 
millions of people worldwide, playing a substantial role in the overall global health challenges. Depres-
sion has a big impact on a person’s quality of life, cognitive and social functioning, risk of suicide, risk 
of heart disease and other illnesses, as well as death from all causes. . Objective: Objective: It may 

be challenging to choose the best tools to screen for severe depression in patients 

with recurrent depression disorder (PRD) considering the diversity of psychological 

scales in Vietnam. The aim of this study was to evaluate diagnostic value for detect 

severe depression of four psychological scales including Hamilton Depression Rating 

Scale (HAM-D), Hamilton Anxiety Rating Scale (HAM-A), Beck Depression Inventory 

Scale (BECK), and Zung’s Self-Rating Anxiety Scale (SAS) by genders and age groups 

among PRD in Vietnam. Methods: This study was conducted at National Institute 

of Mental Health, Bach Mai Hospital, Vietnam, from 2020 to 2021. There were 109 

PRD evaluated with HAM-D, HAM-A, BECK, and SAS by qualified psychiatrists. By 

analysing Area Under the Curve (AUC) of Receiver Operating Characteristic (ROC) 

curve, we determined sensitivity, specificity and cut points of four above scales.

Results: Among four scales, the BECK scale had the best diagnostic effect with the 

most optimal sensitivity and specificity (61.64% and 75%, respectively).  We proposed 

the new cut-off of HAM-D, HAM-A, BECK, and SAS for detecting severe depression 

among PRD were 20, 34, 30, and 45, respectively.  By genders, the cut points for 

the HAM-D, HAM-A, BECK, and SAS in males were 20, 27, 34, and 44, respectively, 

while those figure in females were 14, 34, 30, and 46, respectively. By age groups, 

adults had cut values for four above scales of 20, 34, 27, and 45, respectively, whereas 

those for the elderly were 16, 17, 35, and 44, respectively. Conclusion: We highly 

recommended that BECK is the most optimal method to screen severe depression in 

PRD in Vietnam. It is essential to utilize varied cut values of HAM-D, HAM-A, BECK, 

and SAS for different genders and age groups.

Keywords: diagnostic value, cut-off, sensitivity, specificity, HAM-D, HAM-A, 

BECK, SAS, recurrent depression disorder.

1. BACKGROUND
Depression is a widespread and in-

capacitating mental health disorder 
that impacts millions of people world-
wide, playing a substantial role in the 
overall global health challenges (1,2). 
Depression has a big impact on a per-
son’s quality of life, cognitive and so-
cial functioning, risk of suicide, risk of 
heart disease and other illnesses, as well 
as death from all causes (2). Within the 
diverse spectrum of depressive disor-
ders, recurrent depression stands out 
as a particularly challenging and recur-

rent form of this condition (3).  
In recent years, the assessment of de-

pression and its recurrent nature has 
gained significant attention in clinical 
research (4). Accurate assessment and 
effective management of recurrent de-
pression are pivotal for providing in-
dividuals with the best possible care 
and support. Various depression as-
sessment scales have been utilized to 
define cut-off scores that help identify 
the severity of depressive symptoms 
in patients (5–8). Among these stan-
dardized scales, the Hamilton Anx-
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iety Rating Scale (HAM-A) (9), the Hamilton Depression 
Rating Scale (HAM-D) (10), the Beck Depression Inventory 
(BECK) (11), and the Zung’s Self-Rating Anxiety Scale (SAS) 
(12) stand out as widely accepted instruments for assessing 
anxiety and depression in clinical settings. These scales offer 
structured approaches for quantifying the severity of depres-
sive and anxiety symptoms, aiding clinicians in their diag-
nostic and therapeutic decision-making processes.

Nonetheless, given the variety of psychological scales avail-
able, selecting the most optimal instruments to screen for 
severe depression may be difficult. In addition, determining 
cut-off points to reliably distinguish severe depression from 
milder forms for Vietnamese patients with recurrent depres-
sion (PRD) is necessary, because misclassifying severe de-
pression can have serious consequences. Underdiagnosis de-
lays proper treatment, worsening the condition, while overdi-
agnosis leads to unnecessary treatments and potential harm.

2. OBJECTIVE
Therefore, this study was carried out with the aims to eval-

uate diagnostic value for detect severe depression of four psy-
chological scales including HAM-D, HAM-A, BECK, and 
SAS by genders and age groups among patients with recur-
rent depression disorder in Vietnam.  

3. MATERIAL AND METHODS
Study location, time and subjects
From January 2020 to December 2021, we recruited one 

hundred and nine in patients with recurrent depression dis-
order at National Institute of Mental Health - Bach Mai Hos-
pital in Vietnam. For inclusion, study participants were diag-
nosed with recurrent depression disorder (F33) by qualified 
psychiatrists according to International Classification of Dis-
eases 10th Revision (ICD-10) criteria, and voluntarily partic-
ipated in the study.  We excluded patients with severe med-
ical and surgical conditions such as organic brain diseases 
(traumatic brain injury, meningoencephalitis, etc.), cancer, 
emergency conditions, endocrine diseases of the hypothal-
amus, pituitary gland, and adrenal gland, as well as patients 
with conditions that impair communication, such as severe 
dementia, severe mental retardation, congenital deafness, etc. 
(the limitation of communication ability is not caused by de-
pression). 

Questionnaire
We gathered data using four psychological scales: 
• Hamilton Depression Rating Scale (HAM-D) (10), which 

comprises 21 items, is one of the most established and fre-
quently used measures of depression severity in both academic 
and therapeutic settings. We used a later version (HDRS21), 
in which, the first 17 of the 21 items are used to calculate the 
final score (total score ranges from 0 to 52), whereas items 18 
to 21 provide extra information not included in the scale (e.g., 
paranoia and diurnal variation) (13). 

• Hamilton Anxiety Rating Scale ( HAM-A), which is a 
clinically validated tool for calculating anxiety symptoms, 
consists of 14 items with higher scores indicating more severe 
anxiety symptoms (5). The HAM-A, score of which ranges 
between 0 and 56 (5), is utilized to measure anxiety symp-
toms in research on treatments for psychiatric and physical 
problems, most frequently major depression (14, 15).  

• Beck Depression Inventory (BECK), which is a popular 
21-item screening instruments questionnaire, may be a valu-
able technique for detecting depression and assess severity of 
depression for adolescents and adults, especially in palliative 
care (11,16). The minimum and maximum of this test are 0 
and 63, respectively (11). 

• Zung’s Self-Rating Anxiety Scale (SAS) is a widely uti-
lized standard comparison tool often employed to screen for 
anxiety disorders. It consists of 20 items, and ranges in raw 
score from 20 to 80 on a 4-point scale (17). 

Data analysis
For general information, we describe the mean, standard 

deviation (SD) for quantitative variable, and frequency, per-
centage for qualitative variable. To evaluate the diagnostic 
value for severe depression of four scales (HAM-D, HAM-A, 
BECK, SAS), we used the Receiver Operating Character-
istic (ROC) curve to describe Area Under the Curve (AUC), 
sensitivity, specificity of these scales, then, identified cut-off 
points of these scales. We also describe sensitivity, specificity 
and cut points of four scales by genders and by age groups. 

Ethical consideration
Our research proposal and protocol were conducted by the 

Declaration of Helsinki, and approved by the Hanoi Medical 
University Institutional Ethical Review Board (HMU IRB) 
(IRB-VN01.001/IRB00003121/FWA 00004148) with the 
Approval No: 65/GCN-HĐĐĐNCYSH-ĐHYHN; on 16 
April 2020.

4. RESULTS
Table 1 describes some general information of study partic-

ipants. The majority of study subjects were women (72.5%). 
Among six age groups, the age group fron 41 to 50 accounted 
for the highest proportion with 24.8%. The average age of 
the study population was 48.7 ± 15.1. The mean score of 
HAM-D, HAM-A, BECK, and SAS were 21.3±8.5, 21.9±11.3, 
28.3±14.3, and 43.5±10.2, respectively. 

The difference of Receiver Operating Characteristic 
(ROC) curves and Area Under these Curves (AUC) of four 
scales is depicted in Figure 1. The AUC distributed between 
0.5923 and 0.6834. Among four scales, the BECK scale had 

Characteristics Frequency (n) Percentage (%)

Gender
 

Male 30 27.5

Female 79 72.5

Age group
 

18-30 16 14.7

31-40 16 14.7

41-50 27 24.8

51-60 25 22.9

61-70 18 16.5

71-80 7 6.4

Characteristics Mean SD

Age 48.7 15.1

HAM-D (score) 21.3 8.5

HAM-A (score) 21.9 11.3

BECK (score) 28.3 14.3

SAS (score) 43.5 10.2

Table 1. General information of study subjects
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the largest AUC with 0.6834 (95%CI: 0.57719-0.78963), and 
the HAM-A scale had the smallest area with AUC is 0.5114 
(95%CI: 0.39686-0.62597) (Table 2). 

Table 3 shows the sensitivity and specificity of HAM-D, 
HAM-A, BECK and SAS compared to the judg-
ment of the psychiatrist (the gold standard) by 
genders and age groups. Among four tests, the 
BECK scale had the best diagnostic effect with its 
sensitivity was 61.64%, while its specificity was 
75%, with a cut-off value of 30. In contrast, the 
HAM-D≥20 exhibited a sensitivity of 65.75% and 
a specificity of 55.56%, while the SAS had sensi-
tivity and specificity rates of 52.05% and 75%, re-
spectively, with cut point of 45. Notably, HAM-A 
with a threshold of ≥34 displayed the lowest sen-
sitivity at 17.81%, but the highest specificity at 
94.44%. By genders, the cut-off points for for the 
HAM-D, HAM-A, BECK, and SAS in males were 
20, 27, 34, and 44, respectively, while those figure 
in females were 14, 34, 30, and 46, respectively. 
By age groups, adults (aged from 18 to 64 years 
old) had cut points for the HAM-D, HAM-A, 
BECK, and SAS of 20, 34, 27, and 45, respectively, 
whereas those for the elderly (aged ≥65) were 16, 
17, 35, and 44, respectively. 

5. DISCUSSION
To the best of our knowledge, this was one of 

the first studies evaluating the diagnostic value 
and determining cut-off points by genders and age 
groups on four common psychological scales in 
Vietnam (Appendix S1). In addition, this research 
identified the best scale to detect severe depression 

in patients with recurrent depression disorder in Vietnam. By 
providing clinicians with precise cut-off scores for severe de-
pression conditions by genders and age groups, this research 
endeavors to enhance the accuracy of recurrent depression di-
agnosis, facilitate early intervention, and optimize treatment 
strategies in Vietnam. Furthermore, our findings may con-
tribute to improving the overall management and prognosis 
of individuals battling the recurrent form of this debilitating 
condition.

This study suggests that while HAM-D has relatively high 
sensitivity, it may have limitations in correctly classifying 
non-cases, as indicated by the lower specificity. Our cut-off 
score is lower than that of Mark Zimmerman’s study: Mark 
Zimmerman’s study also worked on a special group of six hun-
dred twenty-seven outpatients with current major depressive 
disorder, but the cut-off score was 24 for the comparison of 
moderate vs. severe depression (18). The cut-off score of the 
ham-d scale is similar in the general group, men, age group 
from 18 to 64. Women’s cut-off score is significantly lower 
(14) and the age group > 65 also has a cut-off score of 16, lower 
than the general group. The sensitivity of the Ham-D scale for 
women and the over 65 age group is also high at over 85%. 
Previously, there were authors who analyzed comparisons be-
tween subgroups but applied cut-off points to all subgroups 
without looking for separate cut-off points for each group like 
our study (19).

Our research indicated that HAM-A had the smallest AUC, 
and its AUC was smaller than that of a prior study in Arabic 
(0.873) (20). The difference can be attributed to the different 
study populations; whereas the previous study concentrated 
on people with dementia, our investigation included patients 

Figure 1. Receiver Operating Characteristic (ROC) analyses, with the 
HAM-D, HAM-A, BECK, SAS using the diagnosis of ICD-10 as gold 
standard.

  AUC 95%CI

HAM-D 0.6128 0.49829 0.72735

HAM-A 0.5114 0.39686 0.62597

BECK 0.6834 0.57719 0.78963

SAS 0.5923 0.47993 0.70462

Table 2. Area Under the Receiver Operating Characteristic Curve (AUC) 
and 95% Confidence Interval (CI) of the HAM-D, HAM-A, BECK, SAS

Subgroup Scale N
Sensitivity 
(%)

Specificity 
(%)

Correctly Clas-
sified (%)

Cut-off

All sub-
jects

HAM-D 109 65.75 55.56 21.31 20

HAM-A 109 17.81 94.44 43.12 34

BECK 109 61.64 75.00 66.06 30

SAS 109 52.05 75.00 59.63 45

All males

HAM-D 30 66.67 58.33 63.33 20

HAM-A 30 50.00 75.00 60.00 27

BECK 30 55.56 91.67 70.00 34

SAS 30 61.11 75.00 66.67 44

All females

HAM-D 79 85.45 41.67 72.15 14

HAM-A 79 14.55 95.83 39.24 34

BECK 79 60.00 75.00 64.56 30

SAS 79 47.27 79.17 56.96 46

Aged 18-64

HAM-D 91 65.00 54.84 61.54 20

HAM-A 91 20.00 93.55 45.05 34

BECK 91 66.67 67.74 67.03 27

SAS 91 51.67 70.97 58.24 45

Aged ≥65

HAM-D 18 92.31 60.00 83.33 16

HAM-A 18 92.31 60.00 83.33 17

BECK 18 61.54 100.00 72.22 35

SAS 18 61.54 100.00 72.22 44

Table 3. Receiver Operating Characteristics (ROC) Analyses for HAM-D, HAM-A, BECK 
and SAS by genders and age groups
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with recurrent depression. We discovered that the HAM-A 
cut point for severe depression was 34, higher than some pre-
vious findings (5, 9). In addition, our HAM-A cut-off criteria 
varied for different age groups and genders. The cut-off for 
male patients was lower at 27, while the cut-off for females 
was the same as for the general population. This suggests that 
males may exhibit heightened sensitivity to anxiety symp-
toms at lower levels on the HAM-A scale compared to fe-
males. By age groups, adults displayed the same cut point as 
that of the overall population, whereas the elderly displayed 
an extremely low cut-value of 17. 

The BECK scale has the largest AUC area. Our results are 
lower than those of Gregory Moullec’s study on cardiac out-
patients (21). This can be explained by the fact that Gregory 
Moullec’s research subjects were 58 ± 10 years old, 31% 
women, while our study was mostly women (72.5%) and the 
average age was also younger with is 48.7 ± 15.1. The cut-off 
point for the total sample of the BECK scale is 30. This cut-off 
point remains the same in women but increases slightly in men 
(34). Moullec’s study also found differences between gender 
subgroups similar to our study: “While the optimal cut-off 
score was 10 for the total sample (sensitivity 83%, specificity 
73%), the analyzes indicated different cut-off scores across 
covariate subgroups: e.g. sex (women 13; men 10)” (21). In 
our study, we also looked at the differences between two age 
groups 18-64 and over 64 years old. The cut-off scores of these 
two groups are 27 and 35 respectively.

We found that the ZUNG SAS scale is the most stable scale, 
the cut-off score in the entire study sample and subgroups did 
not change much (ranging from 44-46). Our study adds ev-
idence that the cut-off score of 40 is too low, similar to the 
results of some previous studies such as: Debra A Dunstan 
(2019) show that 50 would appear to provide far greater accu-
racy; the cut-off score of 40 for the Zung Self-Rating Depres-
sion Scale (SDS) should not only be increased but increased 
beyond the score of 44 suggested by Dunstan (2017) (22, 23).

In this study, AUC is distributed between 0.5923-0.6834. 
The AUC is a measure of the accuracy of diagnostic tests. The 
BECK scale has the largest AUC area (0.6834) with a 95% CI 
of 0.57719-0.78963, indicating strong diagnostic accuracy. 
In contrast, the HAM-A scale has the smallest AUC (0.5114) 
with a 95% CI of 0.39686-0.62597, suggesting lower accu-
racy. These AUC values provide valuable information about 
the discriminatory power of these scales in identifying the 
condition of interest. The sensitivity and specificity of various 
scales, including HAM-D, HAM-A, BECK, and SAS, were 
calculated in comparison to the psychiatrist’s judgment (con-
sidered the gold standard). The BECK scale demonstrated 
the best diagnostic performance with a sensitivity of 61.64% 
and specificity of 75% using a cutoff of 30. This indicates that 
the BECK scale is effective in correctly identifying cases and 
non-cases.SAS and HAM-A had correctly classification rates 
below 60%, suggesting that these scales may not be as effec-
tive in distinguishing between cases and non-cases. How-
ever, SAS achieved a sensitivity of 52.05% and specificity of 
75% with a cutoff of ≥45, indicating improved performance 
at a higher cutoff. In contrast, HAM-A reached a sensitivity 
of 17.81% and specificity of 94.44% with a cutoff of ≥34, indi-
cating high specificity but low sensitivity.

In summary, the study’s findings suggest that the BECK 

scale performs well in diagnosing the condition of interest, 
especially when using a cutoff of 30. However, it’s essential to 
consider the potential gender bias in the sample and the age 
distribution’s impact on the study’s results. Additionally, un-
derstanding the trade-off between sensitivity and specificity 
for different scales is crucial when choosing the most appro-
priate tool for clinical assessments. Further research may be 
needed to validate these findings and explore potential ad-
justments to improve the accuracy of existing scales.

Regarding to the strengths, this research evaluated the di-
agnostic value and identify cut-off points for severe depres-
sion of four common psychological scales (HAM-D, HAM-A, 
BECK, SAS) in Vietnam. Furthermore, it provides evidence 
about the best scale in screening severe depression among 
patients with recurrent depression disorder in Vietnam. This 
contributes to helping doctors, clinicians and researchers 
have a basis to classify major depression more accurately in 
patients with recurrent depression disorder in Vietnam. How-
ever, there are a few drawbacks to be aware of. This study has 
only determined the cut points for diagnosing severe depres-
sion. Future research might broaden the subject matter and 
establish a threshold to precisely categorize different types of 
depression in Vietnamese patients who experience recurrent 
depression. 

6. CONCLUSION
In conclusion, Beck Depression Inventory (BECK) is a 

psychological scale with the best sensitivity and specificity 
to screen for severe depression in patients with recurrent de-
pression in Vietnam. The new cut-off values by genders and 
age groups of the HAM-D, HAM-A, BECK, and SAS could 
be used in future studies to identify individuals in Vietnam 
with recurrent depression disorder who are suffering from se-
vere depression.
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