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Abstract
AIM: To investigate anxiety and depression propensi-
ties in patients with toxic liver injury. 

METHODS: The subjects were divided into three groups: 
a healthy control group (Group 1, n  = 125), an acute 
non-toxic liver injury group (Group 2, n  = 124), and a 
group with acute toxic liver injury group caused by non-
commercial herbal preparations (Group 3, n  = 126). 
These three groups were compared and evaluated 
through questionnaire surveys and using the Hospital 
Anxiety-Depression Scale (HADS), Beck Anxiety Inven-
tory (BAI), Beck Depression Inventory (BDI), and the 
hypochondriasis scale. 

RESULTS: The HADS anxiety subscale was 4.9 ± 2.7, 5.0 
± 3.0 and 5.6 ± 3.4, in Groups 1, 2, and 3, respectively. 
The HADS depression subscale in Group 3 showed the 
most significant score (5.2 ± 3.2, 6.4 ± 3.4 and 7.2 ± 3.4 
in Groups 1, 2, and 3, respectively) (P  < 0.01 vs  Group 
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1, P  < 0.05 vs  Group 2). The BAI and BDI in Group 3 
showed the most significant score (7.0 ± 6.3 and 6.9 ± 
6.9, 9.5 ± 8.6 and 8.8 ± 7.3, 10.7 ± 7.2 and 11.6 ± 8.5 
in Groups 1, 2, and 3, respectively) (BAI: P  < 0.01 vs  
Group 1, P  < 0.05 vs  Group 2) (BDI: P  < 0.01 vs  Group 
1 and 2). Group 3 showed a significantly higher hypo-
chondriasis score (8.2 ± 6.0, 11.6 ± 7.5 and 13.1 ± 6.5 
in Groups 1, 2, and 3, respectively) (P < 0.01 vs Group 1, 
P  < 0.05 vs  Group 2).

CONCLUSION: Psychological factors that present vul-
nerability to the temptation to use alternative medicines, 
such as herbs and plant preparations, are important for 
understanding toxic liver injury. 

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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Core tip: In South Korea, the number of toxic liver 
injuries caused by herbal and folk remedies is increas-
ing. Although positive views on folk remedies are wide-
spread and patients who have been hospitalized with 
toxic liver injury are often re-hospitalized, no studies 
have been conducted on the correlation between toxic 
liver injury and anxiety or depression. This multi-center 
nation-wide prospective study showed the anxiety and 
depression propensities in patients with toxic liver in-
jury. Psychological factors that lead to vulnerability to 
the temptation to use alternative medicines, such as 
herbs and plant preparations, are important to better 
understand toxic liver injury.

Suh JI, Sakong JK, Lee K, Lee YK, Park JB, Kim DJ, Seo YS, 
Lee JD, Ko SY, Lee BS, Kim SH, Kim BS, Kim YS, Lee HJ, 
Kim IH, Sohn JH, Kim TY, Ahn BM. Anxiety and depression 
propensities in patients with acute toxic liver injury. World J 
Gastroenterol 2013; 19(47): 9069-9076  Available from: URL: 
http://www.wjgnet.com/1007-9327/full/v19/i47/9069.htm  DOI: 
http://dx.doi.org/10.3748/wjg.v19.i47.9069

INTRODUCTION
As interest in health is increasing due to the rising aver-
age life expectancy, the aging population, and increased 
income, the use of  unconventional medicines processed 
from various natural substances is increasing[1]. The fre-
quency of  the use of  unconventional medicines is cur-
rently far higher than previously reported. The extents 
of  use and costs of  such medicines are also more wide 
and expensive in the United States[2]. 

In South Korea, liver injuries caused by the abuse of  
oriental medicines and folk remedies with no clinical study 
results are increasing because many people still depend 
on easily accessible oriental medicines and folk rem-
edies[3]. In particular, the groundless belief  that natural 

extracts and plant preparations have less adverse effects 
is widespread among the general public, and liver inju-
ries caused by the misuse and abuse of  such substances 
are gradually increasing[4]. A retrospective multi-center 
preliminary study, which was performed in 7 university 
hospitals in South Korea across the country in 2003, 
reported that the estimated annual incidence of  hospi-
talization of  patients with toxic hepatitis at a university 
hospital in South Korea was 2629.8[5]. Four years investi-
gation of  patients with acute liver injury in the Gyeongju 
area, located in southeast South Korea, found that 52% 
of  patients had drug-induced liver injuries, and about 
50% of  such liver injuries were caused by plant prepa-
rations[6]. In a recent prospective nationwide study of  
drug-induced liver injury in South Korea, the most com-
mon cause of  drug-induced liver injury was found to be 
“herbal medications”[7]. Toxic hepatitis is often seen in 
clinical settings, but the general public has a lower inter-
est in and less knowledge of  toxic hepatitis than viral 
hepatitis. Even though most people in South Korea are 
exposed to oriental medicines and supplementary health 
foods made of  plant preparations that may induce hepa-
totoxicity, basic data about the frequency, the clinical cat-
amnesis and the medical and social costs of  hepatotoxic-
ity caused by such substances are insufficient. Therefore, 
active reports on such clinical experiences are needed; 
however, it is difficult to definitively diagnose most cases 
of  liver injuries that are presumed to be caused by plant 
preparations; thus, they are kept idle[8-10]. Furthermore, 
because repetitive exposures to preparations that cause 
liver injuries have been clinically observed, studies are 
needed on the psychoneurotic propensities of  patients 
who are exposed to supplementary health foods, oriental 
medicines, and folk remedies that cause liver injuries. 

The symptoms of  anxiety and depression are often 
observed in psychiatry, and they are also often discov-
ered in patients with non-psychiatric physical disease. 
Considerable research has been conducted regarding 
anxiety or depression in non-psychiatric general or medi-
cal practice[11-14]. 

As shown by the above-mentioned studies, it is a 
well-known fact that such medical diseases are accompa-
nied by anxiety and depression symptoms. Even though 
positive views on folk remedies are widespread and pa-
tients who have been hospitalized with toxic liver injury 
are often re-hospitalized, no studies have been conduct-
ed on the correlation between toxic liver injury which 
is frequently observed in South Korea in patients with 
anxiety and depression. Thus, this multi-center nation-
wide study was intended to investigate the propensities 
associated with anxiety and depression in patients with 
toxic liver injury.

MATERIALS AND METHODS
Study design and population
This is a prospective, multi-center study using question-
naire surveys to determine the anxiety and depression 
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of  patients with toxic liver injury who were selected by 
their Roussel Uclaf  Causality Assessment Method (RU-
CAM) scores, which were determined from their medical 
records. The RUCAM system is a means of  assigning 
points for clinical, biochemical, serologic and radiologic 
features of  liver injury, which gives an overall assessment 
score that reflects the likelihood that the hepatic injury is 
due to a specific medication[15].

The study groups were enrolled between May 1, 2010 
and April 30, 2012. Ten university hospitals in South 
Korea (Konkuk University, Korea University, Catholic 
University of  Daegu, Dongguk University, Soon Chun 
Hyang University, Yeongnam University, Chonbuk Na-
tional University, Chungnam National University, Hallym 
University, and Hanyang University) participated in this 
study. 

The subjects were divided into three groups: a con-
trol group, a non-toxic acute liver injury group, and a 
toxic acute liver injury group involving toxic hepatitis. 
The subjects were divided as follows; Control group 
(Group 1): some patients who visited the medical exami-
nation center of  each hospital for the purpose of  medi-
cal examination were selected randomly; Non-toxic acute 
liver injury group (Group 2): patients with acute liver 
injury due to non-toxic causes such as virus and meta-
bolic causes; and Toxic acute liver injury group (Group 3): 
patients with acute liver injury caused by toxic causes. 

To identify the cause of  acute liver injury, careful 
history taking, physical examination, liver function test, 
viral hepatitis serological testing (anti-HAV IgM, HBsAg, 
anti-HBc IgM, anti-HCV antibody, CMV, EBV, HSV), 
anti-nuclear antibody, anti-mitochondrial antibody, or 
imaging studies (abdominal sonography or CT) were 
performed. 

These three groups were compared and evaluated 
through the questionnaire survey using scales of  anxiety 
and depression, and the causative factors were analyzed. 
Liver injury was defined as cases in which the serum 
alanine aminotransferase (ALT) or conjugated bilirubin 
values were increased more than twice the upper limit of  
normal, or that aspartate aminotransferase (AST), alka-
line phosphatase and total bilirubin were increased to-
gether with at least one of  them being more than twice 
the upper limit of  normal[16]. The acute nature of  liver 
injury was defined as cases in which the liver injury had 
been recovered within 3 mo. 

Toxic liver injury was defined as an acute liver injury, 
caused by medicinal herbs, plant preparations, health 
foods and folk remedies, with the exception of  commer-
cial drugs, having a score of  4 or higher on the RUCAM 
scale. After the purpose of  this study was explained to 
patients with liver injury, only the patients, who agreed 
to participate in the survey, were selected as subjects. 
The following patients were excluded from this study: 
patients whose cases have been diagnosed as or who are 
receiving treatment by a psychiatrist for depression dis-
order, dysthymic disorder, schizophrenia, schizoaffective 
disorder, or organic mental disorder, and patients who 

did not respond to the survey during outpatient visits. 
Questionnaires including the following questions 

were answered by the selected subjects and were collect-
ed, and the characteristics of  the clinical study groups 
were compared and analyzed. The questionnaire includ-
ed general questions on age, sex, etc.; questions from the 
Hospital Anxiety-Depression Scale (HADS), the Beck 
Anxiety Inventory (BAI), the Beck Depression Inven-
tory (BDI), and the hypochondriasis scale. The question-
naire surveys were conducted during the hospital visit 
for Group 1 and at the time of  admission for Groups 2 
and 3.

After collecting the 448 case questionnaires answered 
by the subjects, 73 case questionnaires were excluded 
because the patient failed to answer all of  the questions, 
acute liver injury caused by commercial drugs, chronic 
liver disease, a RUCAM score of  4 or less, or an AST/
ALT value that did not correspond with aute liver injury. 
The other 375 case questionnaires were analyzed. Ac-
cordingly, 125, 124, and 126 subjects were selected for 
Groups 1, 2, and 3, respectively.

HADS was developed by Zigmond and Snaith in 
1983 to identify the caseness (possible and probable) of  
anxiety disorders and depression among patients in non-
psychiatric hospital clinics[17]. The tool includes 14 items, 
seven related to anxiety and seven related to depression, 
each scored between 0 and 3. The authors recommend-
ed that a score above 8 on an individual scale should be 
regarded as a possible case and a score above 10 a prob-
able case[18]. To rule out somatic disorders on the scores, 
all symptoms of  anxiety or depression that were related 
to a physical disorder, such as dizziness, headaches, in-
somnia, anergia and fatigue, were excluded.

BAI is a 21 item self-report questionnaire measuring 
common symptoms of  clinical anxiety, such as nervous-
ness and fear of  losing control. Respondents indicated 
the degree to which they are affected by each symptom. 
Each symptom is scored on a range from 0 to 3, with 
higher scores corresponding to higher levels of  anxi-
ety. Thirteen items assess physiological symptoms, five 
describe cognitive aspects, and three represent both 
somatic and cognitive symptoms[19]. A score above 21 is 
considered a breaking point and was distributed among 
each of  the groups. 

BDI is a 21 item self-reported questionnaire that mea-
sures the status of  clinical depression without psychologi-
cal diagnosis[20]. It consists of  8 items of  physical depres-
sion and 13 items of  non-physical depression. The BDI 
covers cognitive, emotional, and somatic symptoms, and 
its reliability, sensitivity and specificity have a high affinity 
for diagnosing depression[21,22]. Each item is scored rang-
ing from 0 to 3, with higher scores corresponding to high-
er levels of  depression. A score above 21 is considered a 
breaking point and was divided evenly among each of  the 
groups.

To measure hypochondriasis, 33 questions correspond-
ing to the hypochondriasis in the Minnesota Multiphasic 
Personality Inventory, which is widely used in psychia-
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try, were extracted, and the total score was used for data 
analysis. 

Statistical analysis
The SPSS for Windows 19.0 (IBM, New York, NY, Unit-
ed States) statistics program was used for statistical pro-
cessing of  the data. Main results were presented as mean 
± SD and the statistical significance was determined by 
P values smaller than 0.05. For comparison of  continu-
ous variables among the patient groups and the control 
groups or comparison of  various variables depending 
upon different severity levels in the patient groups, non-
parametric analyses (Kruskal-Wallis test and subsequent 
Mann-Whitney U test) were performed. The categorical 
variables were analyzed using the χ 2 test.

RESULTS
Clinical characteristics
Of  the 375 total subjects, Groups 1, 2, and 3 consisted of  
125, 124, and 126 subjects, respectively. The average age 
was 45.2 ± 13.7 in Group 1, 37.7 ± 14.3 in Group 2, and 
48.4 ± 13.1 in Group 3. The male-female ratio was 1:1.5 

in Group 1, 1:1.5 in Group 2, and 1:1.5 in Group 3. In 
Group 2, the primary cause of  acute liver injury was acute 
viral hepatitis A (Table 1). In Group 3, with toxic liver 
injury, the mean RUCAM score was 7.14 ± 1.6 (4-11). As 
a cause of  liver cell injuries by types, hepatocellular liver 
injuries were found in 96 cases (76.1%), cholestatic in 11 
cases (8.7%), and a mixed type in 19 cases (15.0%).

HADS
The anxiety subscale of  the HADS was 4.9 ± 2.7 (0-14) 
in Group 1, 5.0 ± 3.0 (0-15) in Group 2, and 5.6 ± 3.4 
(0-16) in Group 3. Group 3 showed the highest score, 
but there was no significant difference in the HADS 
between groups (Table 2) (Figure 1). When the break-
ing point was set at 8, subjects, who had a score of  8 
or higher and were thus deemed to have a high anxiety 
propensity, presented 20 cases (16.0%), 23 cases (18.5%) 
and 32 cases (25.3%) in Groups 1, 2, and 3, respectively. 
Group 3 had the largest number (Table 3). 

The depression subscale of  the HADS was 5.2 ± 3.2 
(0-13) in Group 1, 6.4 ± 3.4 (0-16) in Group 2, and 7.2 ± 
3.4 (0-15) in Group 3. Group 3 showed the highest score, 
which was significantly higher than Groups 1 and 2 (P < 
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Figure 1  The anxiety and depression subscale of the Hospital Anxiety-Depression Scale, Beck anxiety inventory, Beck depression inventory and the hypo-
chondriasis scores among the study groups. A: Group 3 showed the highest score, but there was no significant difference in the HADS anxiety subscale between 
groups; B: The HADS depression subscale in Group 3 showed the most significant score; C: The BAI in Group 3 showed the most significant score; D: The BDI in 
Group 3 showed the most significant score; E: Group 3 showed a significantly higher hypochondriasis score. Group 1: control group; Group 2: non-toxic acute liver 
injury group; Group 3: toxic acute liver injury group involving toxic hepatitis. NS: Non significant; HADS: Hospital Anxiety-Depression Scale; BAI: Beck anxiety inven-
tory; BDI: Beck depression inventory. aP < 0.05, bP < 0.01 vs Group 1; cP < 0.05, dP < 0.01 vs Group 2. P value by the Mann-Whitney U test.
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Table 3  The number of cases with scores of 8 or higher on the Hospital Anxiety-Depression Scale and 21 or higher on the Beck 
anxiety inventory and Beck depression inventory in each groups  n  (%)

Table 1  Clinical characteristics of the patients

0.01 vs Group 1, P < 0.05 vs Group 2) (Table 2) (Figure 
1). When the breaking point was set at 8, the number of  
subjects, who had a score of  8 or higher and were thus 
deemed to have a high depression propensity, included 
were 33 cases (26.4%), 44 cases (35.4%) and 57 cases 
(45.2%) in Groups 1, 2, and 3, respectively. Group 3 had 
the most significant number (P < 0.01) (Table 3).

BAI
The mean of  the BAI score, which was designed to assess 

anxiety symptoms, was 7.0 ± 6.3 (0-34) in Group 1, 9.5 ± 
8.6 (0-41) in Group 2, and 10.7 ± 7.2 (0-40) in Group 3. 
Group 3 showed the most statistically significant score (P 
< 0.01 vs Group 1, P < 0.05 vs Group 2) (Table 2) (Figure 
1). When the breaking point was set at 21, subjects, who 
had a score of  21 or higher and were thus deemed to have 
a high anxiety propensity, were 7 cases (5.6%), 17 cases 
(13.7%) and 13 cases (10.3%) in Groups 1, 2, and 3, re-
spectively. Group 2 had the largest number, but there was 
no statistical significance (Table 3).
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Demographic data Group 1 (n  = 125) Group 2 (n  = 124) Group 3 (n  = 126)

Mean age (yr) (range) 45.2 ± 13.7 (20-78) 37.7 ± 14.3 (22-87) 48.4 ± 13.1 (18-72)
M:F (n) 1:1.5 (50:75) 1:1.5 (50:74) 1:1.5 (50:76)
Cause (n) Healthy control (125) Acute HAV (75) Toxic hepatitis (126)

Unknown (34)
Acute HBV (5)

Alcoholic hepatitis (3)
Gall stone (3)
NAFLD (1)

Cholecystitis (1)
Cholangitis (1)

Autoimmune hepatitis (1)

Group 1: Control group; Group 2: Non-toxic acute liver injury group; Group 3: Toxic acute liver injury group involving toxic hepatitis. NAFLD: Non-alco-
holic fatty liver disease. 

Scale Group 1 (n  = 125) Group 2 (n  = 124) Group 3 (n  = 126) P  value

Anxiety mean scores of HADS 4.9 ± 2.7 5.0 ± 3.2 5.5 ± 3.4 0.110
(range) (0-14) (0-15) (0-16)
Depression mean scores of HADS 5.2 ± 3.1 6.4 ± 3.4 7.0 ± 3.5 0.000
(range) (0-13) (0-16) (0-15)
BAI mean scores 7.0 ± 6.5 9.5 ± 8.5 10.2 ± 7.4 0.000
(range) (0-34) (0-41) (0-40)
BDI mean scores 6.8 ± 7.0 8.8 ± 7.3 11.2 ± 8.6 0.000
(range) (0-38) (0-33) (0-37)
Hypochondriasis scores 8.2 ± 6.4 11.6 ± 7.5 12.7 ± 6.7 0.000
(range) (0-27) (0-31) (0-25)

Table 2  Mean scores of the Hospital Anxiety-Depression Scale, Beck anxiety inventory, Beck depression inventory and Hypochon-
driasis scores in each groups

Group 1: control group; Group 2: non-toxic acute liver injury group; Group 3: toxic acute liver injury group involving toxic hepatitis. P value by the Krus-
kal-Wallis U test. HADS: Hospital Anxiety-Depression Scale; BAI: Beck anxiety inventory; BDI: Beck depression inventory.

Scale Group 1 (n  = 125) Group 2 (n  = 124) Group 3 (n  = 126) P  value

Anxiety subscale of HADS 
No. of ≥ 8 scores 20 (16.0)   23 (18.5) 32 (25.3) 0.157
Depression subscale of HADS 
No. of ≥ 8 scores 33 (26.4)   44 (35.4) 57 (45.2) 0.008
BAI
No. of ≥ 21 scores 7 (5.6)   17 (13.7) 13 (10.3) 0.098
BDI
No. of ≥ 21 scores 6 (4.8) 10 (8.0) 19 (15.0) 0.017

Group 1: control group; Group 2: non-toxic acute liver injury group; Group 3: toxic acute liver injury group involving toxic hepatitis. P value by the χ 2 test. 
HADS: Hospital Anxiety-Depression Scale; BAI: Beck anxiety inventory; BDI: Beck depression inventory.
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BDI
The mean of  the BDI score, which was designed to assess 
depression symptoms, was 6.9 ± 6.9 (0-38) in Group 1, 8.8 
± 7.3 (0-33) in Group 2, and 11.6 ± 8.5 (0-37) in Group 3. 
Group 3 showed the most statistically significant score (P 
< 0.01 vs Groups 1 and 2) (Figure 1 and Table 2). When 
the breaking point was set at 21, subjects, who had a 
score of  21 or higher and were thus deemed to have a 
high depression propensity, were 6 cases (4.8%), 10 cases 
(8.0%) and 19 cases (15.0%) in Groups 1, 2, and 3, re-
spectively. Group 3 had the most statistically significant 
number (P < 0.05) (Table 3).

Hypochondriasis score
The mean of  the hypochondriasis score was 8.2 ± 6.4 
(0-27) in Group 1, 11.6 ± 7.5 (0-31) in Group 2, and 
12.7 ± 6.7 (0-25) in Group 3. Group 3 showed the most 
statiscally significant score (P < 0.01 vs Group 1, P < 0.05 
vs Group 2) (Figure 1 and Table 2).

DISCUSSION
The present study demonstrates that patients with toxic 
liver injury had high anxiety and depression propensities. 
Many studies have recently been conducted on anxiety 
and depression symptoms accompanying various medi-
cal diseases such as diabetes[23,24], cardiovascular diseas-
es[25,26], and chronic obstructive pulmonary disease[27,28]. 
This study has a high value because this was the first 
study that evaluated patients with toxic liver injury from 
the psychiatric aspects of  anxiety and depression. Fur-
thermore, as a multi-center study, we are confident that 
the results of  this study represent the nationwide pattern 
in South Korea. 

From the above results, although the HADS levels 
were similar anxiety and depression tend to be observed 
slightly more in Group 3 compared to that of  Group 2 
and more in Group 2 compared to that of  Group 1. In 
HADS, the anxiety subscale is not influenced by the 8 
cut off  point but the depression scale in Group 3 was 
significantly higher. In BAI and BDI, Group 3 showed a 
significantly higher rate of  anxiety and depression. When 
subscale 21 was used as a cutoff  point in BAI and BDI, 
the depression scale was particularly very high in the 
Group 3 patients. These observations show that both 
anxiety and depression are related to toxic hepatitis but 
that depression has a particularly high correlation. When 
the hypochondriasis scale is considered, Group 3 also 
displays a higher score. This general trend may be the re-
sult of  the patients’ tendency, due to anxiety and depres-
sion, to seek herbal supplements or alternative medicine 
when faced with toxic hepatitis.

Patients with toxic liver injury can be largely divided 
into two types: those whose liver injury was unavoidably 
caused by hospital prescriptions and those whose liver 
injury was caused by voluntary administration of  sought 
out medicines. We can presume that patients of  the lat-
ter type would have psychiatrically higher anxiety and 

depression than the general public, which is the main 
subject matter in this study. 

When this study was designed, we took into consid-
eration that acute liver injury alone could cause anxiety 
and depression. Therefore, we divided the acute liver in-
jury group into toxic/non-toxic groups. Generally, toxic 
or drug-induced liver injury displays similar increases in 
AST and ALT levels. However, causes of  the damage are 
of  a different nature: drug-induced liver injury is usually 
due to the passive intake of  prescribed medication as 
instructed by physicians, whereas toxic liver injury is due 
to active self  medication. Therefore, patients with drug-
induced acute liver injury were excluded in this study, 
and we have a separate study on drug-induced liver in-
jury and toxic liver injury planned. 

Generally, there are risk factors such as genetic, non-
genetic host susceptibility and environmental factors for 
idiosyncratic drug-induced liver injury[29]. The risk fac-
tors for herbal toxic liver injury are not well known. This 
study is meaningful in that we found that among the risk 
factors for the herbal or dietary supplement induced tox-
ic liver injury including sex, age, cumulative dosage and 
herb-drug interaction[30-33], the psycho-behavioral attitude 
of  patients could also be an important risk factor. The 
reason that toxic liver injury broke out in a large number 
of  females and people aged 50 or older is not known, 
but the results of  this study suggests interpretationally 
that psychological factors should contribute greatly to 
such phenomenon. 

It is thought that an effective method for prevent-
ing toxic liver injury is to treat patients with special care 
in collaboration with psychiatric treatment rather than 
simply telling them not to ingest plant preparations or 
health foods that could cause toxic liver injury. Although 
it may not be economic to treat all patients by adminis-
tering drugs in collaboration with psychiatric treatment, 
it is thought that it could be a good guide to apply these 
study results, at least generally, to patients who visit the 
hospital repetitively due to toxic liver injury. This is be-
cause the patients, who had visited the hospitals at least 
2 or 3 times repetitively due to the toxic liver injury, had 
higher anxiety and depression scores (data not shown).

This study has one limitation: most subjects in Group 
2 were patients with acute hepatitis A. This was unavoid-
able because acute hepatitis A has recently broken out in 
a large number in South Korea[34]. However, no statistical 
difference was shown between the group with the acute 
liver injury caused by acute hepatitis A and the group 
with the acute liver injury caused by a small number of  
other causes. The reason for including Group 2 in the 
comparison was to determine whether anxiety and de-
pression propensities were secondarily accompanied due 
to the acute liver injury, or whether the acute liver injury 
broke out because people with previously high anxiety 
and depression propensities had often searched for in-
vigorants to rejuvenate their body. 

This study is a cross-sectional study that was designed 
to try to understand the psychological states, such as 
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anxiety and depression, in patients with toxic liver injury 
who are taking herbal or folk remedies. The primary pur-
pose of  our study was achieved by determining the pro-
portion of  psychological conditions, such as anxiety and 
depression, suffered by patients with toxic liver injury 
taking herbal or folk remedies. However, there are issues 
that may be pointed out as a limitation of  this cross-
section study, such as “Does psychological state induce 
toxic liver injury?” and “Are changes in psychological 
state caused by toxic liver injury?” The relation can be 
demonstrated, but this research design may be limit our 
understanding of  causalities. To overcome some of  these 
limitations, we tried to compare the non-toxic acute liver 
injury group with the normal group. Through this pro-
cess, we attempted to distinguish between anxiety and 
depression induced by hospitalization alone. This study 
demonstrated that the rate of  anxiety and depression in 
patients with toxic liver injury is significantly higher than 
that of  cases without toxic liver injury, even when taking 
into account the change in the psychological states due 
to hospitalization. We believe that this finding is a key 
result of  our research. We plan to promote research to 
clarify the psychological risk factors such as anxiety and 
depression by comparing healthy individuals who are 
taking herbal preparations with toxic hepatitis patients 
taking herbal preparations through a case-control study.

It is thought that it will be necessary to develop scales 
specifically applicable to anxiety and depression in patients 
with toxic liver injury. Even though various conventional 
scales for anxiety and depression were used in this study, 
we feel that it is necessary to develop specific scales for 
anxiety and depression in patients with toxic liver injury.

We believe that meaningful results were derived from 
this study because psychiatric patients who were previ-
ously diagnosed with psychiatric disorders were excluded 
from this study. It is assumed that the results of  this study 
would have a higher significance if  a specific scale for pa-
tients with toxic liver injury had been used. .

In conclusion, patients with toxic liver injury showed 
high scores on the HADS, BAI, BDI, and hypochon-
driasis scales. It can be postulated from this result that 
patients with toxic liver injury have high anxiety and 
depression propensities. This fact suggests that high 
anxiety and depression propensities could be the psycho-
logical factors that lead patients with toxic liver injury 
to access factors that may cause toxic liver injury, such 
as folk remedies and oriental medicines. It is therefore 
thought that although it is important to treat toxic liver 
injury itself, it is necessary to take active measures to un-
derstand and improve anxiety and depression symptoms 
of  patients in an effort to prevent toxic liver injury from 
occurring and recurring.
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