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The Reliability and Validity of the Korean Version of Hospital Anxiety
and Depression Scale Using Rasch Measurement Theory in Patients with

Parkinson’s Disease

Jin-Hyuk Choi, MD, Seongjin Jeon, MD, Seulgi Hong, MD, Ahro Kim, MD, Ji-Yun Park, MD, Hui-Jun Yang, MD

Department of Neurology, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

Background: Depression and anxiety are prevalent and can cause suffering in patients with Parkinson’s disease (PD). The
Korean version of the Hospital Anxiety and Depression Scale (K-HADS) has been widely used to assess depression and
anxiety symptoms in Korean patient with PD. The present study aimed to assess the reliability and validity of the K-HADS
using Rasch measurement analysis.

Methods: A total of 106 PD patients (54 males, 52 females) who met the diagnostic criteria of the United Kingdom Brain
Bank were recruited. Unidimensionality, the Rasch model fit, response category functioning, patient-item distribution, and
the separation reliability of the K-HADS depression (K-HADS-D) and anxiety (K-HADS-A) subscales were statistically
evaluated.

Results: The mean K-HADS-D and K-HADS-A scores were 8.08+4.69 (meantstandard deviation) and 5.44+4.18,
respectively. Cronbach’s a coefficients of the K-HADS-D and K-HADS-A were 0.82 and 0.83. The Rasch analysis revealed
that the K-HADS-D and K-HADS-A showed unidimensionality and no disordered functioning was observed in the 4-point
polytomous scale. However, both K-HADS-D and K-HADS-A exhibited suboptimal separation reliability, while the
K-HADS-A showed inadequate scale targeting with floor effect.

Conclusions: The present study comprises the first validation of the K-HADS using the Rasch measurement model,
suggesting that the K-HADS-D and K-HADS-A are clinimetrically acceptable and reliable scales for use in Korean patients
with PD. However, the moderate person separation indices implicate the relatively low discriminatory ability of the K-HADS
in our study patients.
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Table 1. Demographic and clinical characteristics of study patients
(n=106)

Characteristic Value
Age (years) 64.52+£8.91
Male 54 (50.9)
Motor symptom duration (years) 1.22+1.11
LEDD (mg/day) 152.4+204.8
Antidepressant 16 (15.1)
Anxiolytics 14 (13.2)
Hoehn and Yahr stage 2.17+0.41
Stage 1 8(7.5)
Stage 2 87 (82.1)
Stage 3 11 (10.4)
UPDRS motor part score 19.15+8.51
NMSQ total score 10.00£6.59
Gastrointestinal tract 2.06+1.83
Urinary symptom 1.25+0.79
Apathy/attention/memory 1.07+1.08
Hallucination/delusion 0.23+0.50
Depression/anxiety 0.82+0.84
Sexual dysfunction 0.69+0.86
Cardiovascular 0.70+0.81
Sleep disorders 1.85+1.66
Miscellaneous 1.35+1.23
K-HADS total score 13.53+8.00
PDQ-8 score 6.98+6.44

Values are presented as meantstandard deviation or number (%).

LEDD; levodopa equivalent daily dose, UPDRS; Unified Parkinson’s
Disease Rating Scale, NMSQ; Non-Motor Symptoms Questionnaire,
K-HADS; the Korean version of the Hospital Anxiety and Depression
Scale, PDQ-8; the Short-form 8-item Parkinson’s Disease Questionnaire.
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Table 2. Difficulty estimates and point measure correlation of K-HADS based on the item-response theory

Point measure correlation

Item Difficulty SE Infit MnSq Outfit MnSq
Observed Expected
K-HADS-D subscale
K-HADS-D2 -0.50 0.14 0.98 1.02 0.72 0.70
K-HADS-D4 0.80 0.15 0.64 0.59 0.73 0.63
K-HADS-D6 -0.90 0.14 0.85 0.82 0.76 0.71
K-HADS-D8 -0.40 0.14 1.26 1.31 0.59 0.70
K-HADS-D10 0.45 0.14 1.11 1.01 0.67 0.66
K-HADS-D12 -0.53 0.14 0.82 0.80 0.76 0.70
K-HADS-D14 1.09 0.16 1.22 1.59 0.47 0.61
K-HADS-A subscale
K-HADS-A1 0.69 0.19 1.18 1.17 0.58 0.64
K-HADS-A3 -0.31 0.16 1.09 0.96 0.71 0.70
K-HADS-A5 -0.43 0.16 1.28 1.26 0.66 0.71
K-HADS-A7 -1.43 0.15 1.19 1.25 0.65 0.75
K-HADS-A9 1.69 0.23 0.94 0.75 0.60 0.55
K-HADS-AIl -0.07 0.16 0.85 0.78 0.77 0.69
K-HADS-A13 -0.15 0.16 0.62 0.61 0.79 0.69

The MnSq value of infit and outfit was expected to be 1, and the acceptable range of the MnSq value was 0.5-1.5.
K-HADS; the Korean version of Hospital Anxiety and Depression Scale, SE; standard error, MnSq; mean-square, K-HADS-D; K-HADS-depression,
K-HADS-A; K-HADS-anxiety.
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Figure 1. Patient-item distribution plot (wright map) for the Korean
version of the Hospital Anxiety and Depression Scale depression
(K-HADS-D) and anxiety (K-HADS-A) subscales in the patients
with Parkinson’s disease. The Wright map displayed the distribution
of patients and K-HADS items side by side as calibrated on a linear
logit scale (center vertical line). The patient estimates are located on
the right side of the map and arranged from the lowest perceived
levels of depression or anxiety (bottom) to the highest levels (top). As
for the items on the lest side of the linear scale, the ordering goes from
the least endorsed item (bottom) to the most endorsed (top). Each ‘X’
indicates one patient. (A) Wright map for the K-HADS-D. (B) Wright
map for the K-HADS-A. M; mean of patient or item distribution, S; 1
standard deviation from the mean, T; 2 standard deviations.
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Response categories Count Average measure Step calibration Outfit MnSq
K-HADS-D subscale
K-HADS-D category 0 241 (32.5) -1.87 None 1.03
K-HADS-D category 1 241 (32.5) -0.84 -1.40 0.97
K-HADS-D category 2 164 (22.1) 0.35 0.13 0.96
K-HADS-D category 3 96 (12.9) 1.20 1.27 1.13
K-HADS-A subscale
K-HADS-A category 0 345 (46.5) -2.80 None 0.98
K-HADS-A category 1 268 (36.1) -1.14 -1.83 0.84
K-HADS-A category 2 78 (10.5) 0.30 0.72 0.88
K-HADS-A category 3 51(6.9) 1.04 1.11 1.38

Values are presented as number (%).

The response category with an outfit MnSq of greater than 2 was considered to be misfit.
K-HADS; the Korean version of Hospital Anxiety and Depression Scale, MnSq; mean-square, K-HADS-D; K-HADS-depression, K-HADS-A;

K-HADS-anxiety.
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Figure 2. Probability curves of the four response categories (0, 1, 2, and 3) of the Korean version of the Hospital Anxiety and Depression Scale
depression (K-HADS-D) and anxiety (K-HADS-A) subscales. Each category probability curve indicated the likelihood that a patient with
depression or anxiety will endorse a response category. The threshold represented the point at which two adjacent response categories intersect and

a patient had equivalent probability of endorsing one response category or the other at this intersection. Category probability curve for the
K-HADS-D (A) or the K-HADS-A (B) showed ordered thresholds in the patients with Parkinson’s disease.
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Table 4. Clinimetric data of K-HADS based on the classical test
theory

Item Mean Median [IQR] Item-total correlation

K-HADS-D subscale
K-HADS-D2 1.39 2[0-2] 0.60
K-HADS-D4 0.77 1[0-1] 0.68
K-HADS-D6 1.59 2[1-2] 0.64
K-HADS-D8 1.35 1[1-2] 0.43
K-HADS-D10 0.92 1[0-2] 0.57
K-HADS-DI12 1.41 1[0-2] 0.67
K-HADS-D14 0.66 1[0-1] 0.35

K-HADS-D total 8.08 Cronbach’s a = 0.82

K-HADS-A subscale

8 [5-11]

K-HADS-A1 0.53 0[0-1] 0.49
K-HADS-A3 0.85 1[0-1] 0.59
K-HADS-A5S 0.90 1[0-1] 0.55
K-HADS-A7 1.31 1[1-2] 0.47
K-HADS-A9 0.30 0[0-1] 0.57
K-HADS-A11 0.76 1[0-1] 0.70
K-HADS-A13 0.79 1[0-1] 0.75
K-HADS-A total 5.44 412-8] Cronbach’s 0=0.83

K-HADS; the Korean version of Hospital Anxiety and Depression
Scale, IQR; interquartile range, K-HADS-D; K-HADS-depression,
K-HADS-A; K-HADS-anxiety.
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