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ABSTRACT

Background: Although several studies have reported the poor mental health of patients with chronic viral hepatitis, few
reports exists over the correlation of mental health and virus type. Current study was conducted to compare the severity
of anxiety and depression in chronic hepatitis C, B and healthy subjects.

Materials and methods: This case control study was conducted in Tehran Hepatitis Center (THC) in 2006. Group 1
(chronic hepatitis C, n=14), group II (chronic hepatitis B, n=65) and group III (healthy subjects, n=65) were matched for
age, sex and educational level and were compared by means of the severity of anxiety and depression measured by
Hospital Anxiety Depression Scale (HADS). The correlation between clinical or para-clinical findings of the patients
with viral hepatitis and severity of anxiety and depression was also assessed.

Results: Group I in comparison to other groups reported a higher anxiety (9.57+3.86 vs. 7.45+4.52 vs. 4.81+4.80,
p=0.001) and depression (6.43+3.76 vs. 5.23+3.74 vs. 4.76+4.40, p=0.05). Anxiety and depression score were also both
correlated with total serum bilirubin level, but were not correlated with other para-clinical findings. However the
patients who had received interferon reported higher depressive symptoms but the difference did not reach statistically
significant level.

Conclusion: According to the higher severity of anxiety and depression in the case of chronic HCV infection in
comparison to HBV infection or healthy subjects and the importance of mental health issues in viral hepatitis, we
recommend a more close mental health observation in patients affected with HCV infection. Psychiatrist and
psychologist visits and consultations can help in this approach.
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INTRODUCTION
Viral hepatitis is one of the critical national diseases worldwide (1). There is a huge number of
health problems and a leading cause of liver patients suffering from asymptomatic chronic

hepatitis who will show the progressive clinical
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cause of cirrhosis, hepatocellular carcinoma and
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liver transplantation in the United States and results
in significant mortality (3-5).

There are about 170 million hepatitis C chronic
carriers (about 3% of the global population)
worldwide (7). This virus has infected 3.9 million
individuals in the United States (8), 2.3 million
individuals in Japan (9), 1.2% of the population of
France (10) and 1% of Iran population (11).
Hepatitis B virus is estimated to infect 350 million
individuals (5% of the global population)
worldwide (12) considering the prevalence range of
0.01% to 20% in various countries (4).

Mental health of patients with chronic viral
hepatitis is an imperative theme in hepatitis disease
research (2,13,14). Depression has been focused
more than other psychiatric disorders in these
(15-17).
important in patients with hepatitis virus infection

patients Psychiatric  disorders are
for their influence on daily function of hepatitis
positive patients by increasing their extra hepatic
manifestations (18). They also can decrease quality
of life (19,20), increase risk of cancer, mortality
(21) and suicide attack probability (2,22) in these
patients. Patients with psychiatric disorders have
the least compliance to drug therapy which
increases the risk of treatment failure in the
affected patients (23,24).

Nevertheless, definite coincidence of chronic
hepatitis virus infection and psychiatric disorders
(25) and its reason (26,27) have not been
illuminated well. This is also a matter of debate
that which type of hepatitis virus infection has the
most coincidence with psychiatric disorders. This
study was performed to compare depression and
anxiety symptoms in patients with hepatitis B,
hepatitis C and healthy controls.

PATIENTS and METHODS

For this case control study, 185 hepatitis
patients and healthy controls were requested to

participate from which 144 individuals accepted
our invitation. We used simple non-accidental
method for registering patients suffering from
hepatitis infection from clients of Tehran Hepatitis
Center. Healthy controls were registered from
volunteer blood donors referred to Tehran Blood
Transfusion Institute. The study population
included: group I (chronic hepatitis C, n=14),
group II (chronic hepatitis B, n=65) and group III
(healthy subjects, n=65). All three groups were
matched for age, sex and educational level.
Chronic viral hepatitis was diagnosed by the
presence of positive serologic markers for at least 6
months. These serologic markers were HBsAg
(along with normal or abnormal liver enzymes and
histopathology) for hepatitis B virus and anti-HCV
antibody for hepatitis C virus. Written consent was
obtained from all patients and ethical committee of
Bagiyatallah University approved the study.

Demographic characteristics (age, gender,
marital status and educational level), clinical
figures (receiving treatment, type and duration of
therapy) and laboratory examinations including
liver enzymes (Hitachi biochemical analysis device
7170, Japan), blood glucose level, direct and total
bilirubin and histopathologic findings in hepatitis
positive patients were all documented.

Anxiety and depression were assessed by
Hospital Anxiety Depression Scale (HADS)
questionnaire. This questionnaire includes 14
questions and two subscales of anxiety and
depression. Each question has 4 choices (0-3).
Maximum score of anxiety and depression in this
questionnaire is 21. Scores higher than 11 in each
subscale indicate presence of psychological
disorder (28). Validated Iranian version of HADS
questionnaire developed by Montazeri A. et al. (29)
was used in our study. HADS is a routine
questionnaire for assessment of anxiety and
depression in outpatient settings and its usage in
published articles has been quadrupled from year
1996 to 2002 (30).
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Ifudu scale was used to evaluate clinical
comorbidities. This scale was first introduced for
the assessment of comorbidities in patients
receiving hemodialysis and includes 14 fractions
for evaluating the function of 14 major body
systems. Following diseases are being assessed in
this scale: 1) stable angina or myocardial infarction
(ischemic heart disease), 2) other cardiovascular
disorders (hypertension, congestive heart failure,
cardiomyopathy and other non-ischemic heart
diseases), 3) respiratory diseases, 4) autonomic
neuropathies (gastroparesis, diarrhea, cystopathy,
abstipation and orthostatic hypotension), 5) other
neurologic disorders including cerebrovascular
accident, 6) musculoskeletal diseases, 7) infections
including acquired immunodeficiency syndrome,
8) disorders of liver, pancreas and biliary system
(hepatitis, hepatic disorders and pancreas enzyme
disorder), 9) hematologic disorders except anemia,
10) spinal disorders, low back pain and arthritis,
11) visual impairment (decline of visual acuity to
blindness), 12) limb amputation (amputation of
fingers to amputation of lower limbs), 13) mental
or emotional illnesses (neurosis, depression and
psychosis) and 14) genitourinary diseases. Each
fraction has a score of 0 (no comorbidity) to 3
(presence of comorbidity in its severe form). Total
comorbidity score is the sum of scores from the
above 14 mentioned fractions. In this study, these
evaluations were performed by an experienced
internist. Consultation was achieved, when
appropriate. Comorbidity score ranges from 0 to 42
with higher scores indicate more comorbidities
(31). This scale has been used previously in many
investigations for the assessment of comorbidities
in Iran (32-33).

For statistical analysis, mean anxiety and
depression scores in three groups were analyzed
using Kruskal-Wallis and Chi-square tests, when
appropriate. For all tests, significance was defined
as p<0.05.
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RESULTS

Mean (£SD) duration of suffering from hepatitis
in group I and II was 6.1£7.6 and 8.3+6.4 years,
respectively (NS). Alanine aminotransferase (ALT)
was abnormal in 24 (30%) patients suffering from
viral hepatitis, aspartate aminotransferase (AST) in
13 (16%), total bilirubin in 12 (15%), direct
bilirubin in 7 (9%) and glucose in 6 (8%) of them.
Forty-six (58%) wviral hepatitis patients had
histopathologic liver samples. Mean of stage, grade
and score in these patients was 2.1+1.1, 4.2+2.8
and 5.5+4.0, respectively.

Demographic  characteristics and  Ifudu
comorbidity score of the three groups have been
demonstrated in table 1. Mean age of the
participants had no statistical difference between
three groups (NS), but mean comorbidity scores
showed to be statistically different (p<0.001).

Twenty-nine (37%) hepatitis patients had
anxiety and 13 (16%) had depression symptoms.
Mean anxiety and depression score was
significantly higher in group I when compared with
other groups (table 2). In patients suffering from
viral hepatitis, mean anxiety score was 6.9+4.0 and
5.5£3.4 in patients with normal and abnormal
serum ALT levels, respectively (NS). Mean
depression score in viral hepatitis patients with
normal and abnormal serum ALT levels was

7.3+4.2 and 5.44£3.9, respectively (p<0.05).

Table 1. Demographic characteristics of patients in
different groups

Comorbidity score”

Variables  Subgroups Group | Group Il Group Il
(N=14) (N=65) (N=64)
Male 13(93)° 55(77)  44(67)
Gender  pemale () 15(23) 20 (33)
Diploma
Educational and higher 700 44(68)  44(69)
level Lower than
diploma 7(50) 21(32) 20 (31)
Marital Married 1(7) 0 (0) 10 (18)
status Single 13(93)  65(100) 54 (82)
Age (year) 44.0+8.3 40.3+10.6 38.4+10.7

9(7-11)  7(6-8)  0(0-2)

; Numbers in parenthesis are percentage
# The difference was statistically significant (p<0.001)
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Table 2. Anxiety and depression scores in different also been demonstrated that more subscales of

groups quality of life decreases in chronic hepatitis C
Variable ~ Group | Group Il Group Il Pvalue  patients in comparison with chronic hepatitis B
(N=14) (N=65) (N=64) satients (35)
Anxiety score  9.5+3.8 7.4+ 45 48+28 <0.001 Vari ‘h h h b p 4 f
- arious otheses have been formed for
Depression (4437 52437 47+24 <005 P .
score explanation of the presence of more anxiety and

Mean anxiety score in patients suffering from
viral hepatitis with normal and abnormal serum
AST levels was 6.8+3.9 and 4.7+3.1, respectively
(p<0.05), however, mean depression score in viral
hepatitis patients with normal and abnormal serum
AST levels was 7.1+4.1 and 4.543.6, respectively
(p<0.05).

Mean anxiety score in viral hepatitis patients
with normal and abnormal serum total bilirubin
levels was 6.243.6 and 8.5+4.4, respectively
(p<0.05) while mean depression score was 6.2+3.9
and 9.7+4.0, respectively (p<0.05).

In patients suffering from viral hepatitis, mean
anxiety score was not significantly different in
patients receiving interferon in comparison with
other patients (5.78+5.09 vs. 7.26£3.92, NS).

Anxiety and depression scores in patients
suffering from viral hepatitis were not associated
with other related variables including serum direct
bilirubin, levels

glucose and presence of

pathological features of these patients.

DISCUSSION

Results reveal that patients with hepatitis C
showed more anxiety and depression comparing
with those suffering from hepatitis B and normal
controls.

Albeit most investigations have focused on one
type of viral hepatitis, especially chronic hepatitis
C, an investigation has demonstrated that hepatitis
C positive patients have more psychiatric disorders
than hepatitis B positive patients (34). In another
study, hepatitis C patients showed to have more
anxiety, depression and mood disorders in
comparison with other liver diseases (17). It has

depression manifestations in patients suffering
from hepatitis C in comparison with those who
have hepatitis B. Some of these associate the
higher probability of psychiatric disorders in
hepatitis C positive patients to the following:
1)direct effect of different viruses, 2) side effect of
different medications, 3) different effects of having
insight from being contaminated with hepatitis B or
hepatitis C virus, 4) coincidence of psychiatric
disorders with some risk factors of these viruses
(25) and 5) differences in quantity and types of
somatic comorbidities in patients with hepatitis B
or hepatitis C virus contamination. This can be in
favor of the first hypothesis mentioned that the
occurrence of cognitive disorders has been reported
after being infected with hepatitis C virus (36)
while there are no such reports for hepatitis B virus
contamination. Anyway, absence of such reports
for hepatitis B virus may be due to the lack of
investigations in this field, so further studies for
better clarification of the differences in the
incidence of cognitive disorders in patients
suffering from hepatitis B or C virus contamination
and healthy controls seems to be beneficial.
Evaluation of the accuracy of the third hypothesis
needs more investigations to compare anxiety level
of hepatitis C
contamination in comparison with diagnosis of

of patients after diagnosis
hepatitis B contamination. Reports demonstrating
that patients suffering from anxiety and depression
show more high risk behaviors which impose them
to acquire hepatitis viruses are in line with the forth
hypothesis (2,16,17,37). For instance, intravenous
drug use as the leading cause of hepatitis C virus
transmission in our country (odds ratio of
intravenous drug use for hepatitis C virus
contamination is 50) (38-39) accompanies by
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psychiatric  disorders including anxiety and
depression (40). Assessing the accuracy of this
hypothesis needs more investigations evaluating
the relationship between psychiatric status and
transmission causes of hepatitis C virus. The fact
that presence of somatic diseases (41) and their
aggravation (42) can increase anxiety and
depression, also bearing in mind that in this study
patients with hepatitis C virus contamination
showed to have more somatic comorbidities in
comparison with patients with hepatitis B virus
contamination, this may be in line with the fifth
hypothesis.

In our study, absence of a significant difference
between the severity of depression and type of
therapy may be due to the few sample size since
many investigations have reported the association
between interferon alpha therapy and the incidence
of  psychological side effects (2,16,37,43) as
depression, anxiety, psychosis, cognitive disorders,
delirium, fatigue and excitability (2,17,37).
Diagnosis of the psychiatric disorders at the
commencement of interferon therapy seems much
more vital by taking into consideration that some
severe psychiatric disorders like depression has
been introduced as a contraindication for
prescribing this drug and necessitates more precise
monitoring of the patients or dose adjustment
(2,17,37,44,45). Inattention to theses psychiatric
disorders has been reported to result in patients’
suicide and mortality (2,22,46). Incidence of
depression and mortality following interferon
consumption has been reported to be as high as
17% and 0.02% to 3.4%, respectively (47).
Although, some investigators believe that the
incidence of depression is associated with the
interferon dose (11) and suggest that patients
receiving higher doses of interferon should be
monitored more precisely and others introduce
alcohol dependency and presence of depression
before receiving interferon as risk factors for
higher incidence of depression in patients taking
interferon (22,48); some others recommend that all
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patients receiving interferon, independent of
history of depression or interferon dose, should be
monitored well (48-50). Taking into consideration
that psychiatric disorders usually occur in the first
month following commencement of interferon
therapy (51,52), early assessment of patients’
mental health seems to be acceptable in most cases.
Still, there are many questions waiting to be
answered in this field. For instance, there is no
unanimous agreement whether the beginning of
anti-viral treatment with interferon in patients
suffering from major depressive disorder which is
under control by using anti-depression therapy
would be favorite or not (45).

Finally we should mention that in various
investigations, different methods and diagnostic
tools have been applied for identifying psychiatric
disorders. Structured interviews (14,53) and
various questionnaires like Symptom Checklist 90-
R (SCL-90-R) (54) and Beck Depression Inventory
(BDI-sf) (14) are among these tools. HADS
questionnaire, albeit has acceptable sensitivity and
specificity for the detection of anxiety and
depression disorders besides symptoms, was used
in this study to stratify our patients regarding the
probable diagnosis of anxiety and depression (47).
It also worth to say that as considering patients’
liver enzymes and bilirubin levels, comorbidities
and grade of liver histopathologic damage seems to
be vital for comparison of depression and anxiety
in patients suffering from hepatitis B and C and
analysis of this study, psychological aspects should
also be considered in treating these patients. This
necessitates further investigations in this field.
Inequality of sample size in different groups, few
patients with viral hepatitis C and inattentiveness to
the effect, type and duration of therapy as
confounding variables should also be mentioned as
some limitations of this study. All these should be
considered before generalizing the results of this
study; although, using standard questionnaire and
the case control type of this study are among its
rewarding features.
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In conclusion, higher prevalence of anxiety and
depression in patients with viral hepatitis C in
comparison with patients with viral hepatitis B and
normal controls indicates more attention to
psychiatric consultation, monitoring and therapies
of  these further

investigations seems to be necessary.

patients;  nevertheless,

REFERENCES

1.World Health Organization. Hepatitis C global
prevalence. Wkly Epidemiol Rec 1997;72:341-4.

2.Dieperink E,  Willenbring M, Ho SB.
Neuropsychiatric symptoms associated with hepatitis C
and interferon alpha: a review. Am J Psychiatr
2000;157:867-76.

3. National Institutes of Health Consensus Development
Conference Statement: management of hepatitis C:
2002—1June 10-12, 2002. Hepatology 2002;36:S3-20.

4.Alter MJ, Mast EE. The epidemiology of viral
hepatitis in the United States. Gastroenterol Clin North
Am 1994;23:437-55.

5.Mast EE, Alter MJ, Margolis HS. Strategies to
prevent and control hepatitis B and C virus infections: a
global perspective. Vaccine 1999;17:1730-3.

6.Marcellin P. Hepatitis C: the clinical spectrum of the
disease. J Hepatol 1999;31(suppl 1):9-16.

7. Anonymous: Global surveillance and control of
hepatitis C. Report of a WHO consultation organized in
collaboration with the Viral Hepatitis Prevention Board,
Antwerp, Belgium. J Viral Hepatol 1999;6:35-47.

8. Alter MJ, Kruszon-Moran D, Nainan OV, et al. The
prevalence of hepatitis C virus infection in the United
States, 1988 through 1994. N Engl J Med
1999;341:556-62.

9.Nguyen HA, Ho SB. Natural history of chronic
hepatitis C: identifying a window of opportunity for
intervention. J Lab Clin Med 2001;137:146-54.

10. Vignau J, Karila L, Costisella O, et al. Hepatitis C,

interferon a and depression: main physiopathologic
hypothesis. Encephale 2005;31(3):349-57.

11. Alavian SM, Adibi P, Zali MR. Hepatitis C virus in
Iran: epidemiology of an emerging infection. Arch
Iranian Med 2005; 8(2):84-90.

12. Margolis HS, Alter MJ, Hadler SC. Hepatitis B:
evolving epidemiology and implications for control.
Semin Liver Dis 1991;11:84-92.

13. Zdilar D, Franco-Bronson K, Buchler N, et al.
Hepatitis C, interferon alfa, and depression. Hepatology
2000;31:1207-11.

14. Kunkel EJS, Kim JS, Hann HW, et al. Depression in
Korean immigrants with hepatitis B and related liver
diseases. Psychosomatics 2000;41:472-80.

15. Lee DH, Jamal H, Regenstein FG, et al. Morbidity of
chronic hepatitis C as seen in a tertiary care medical
centre. Dig Dis Sci 1997; 42:186-9.

16. Hunt CM, Dominitz JA, Philips Bute B, et al. Effect
of interferon alfa treatment of chronic hepatitis C on
health-related quality of life. Dig Dis Sci 1997;42:
2482-6.

17. Singh N, Gayowski T, Wagener MM, et al.
Vulnerability to psychological distress and depression in
patients with end-stage liver disease due to hepatitis C
virus. Clin Transplantation 1997;11:406—11.

18. Obhrai J, Hall Y, Anand BS. Assessment of fatigue
and psychologic disturbances in patients with hepatitis C
virus infection. J Clin Gastroenterol 2001;32(5):413-17.

19. Fontana RJ, Moyer CA, Sonnad S, et al
Comorbidities and quality of life in patients with
interferon-refractory ~ chronic hepatitis C. Am J
Gastroenterol 2001;96:170-8.

20. Hussain KB, Fontana RJ, Moyer CA, et al. Comorbid
illness is an important determinant of health-related
quality of life in patients with chronic hepatitis C. Am J
Gastroenterol 2001;96:2734-44.

21. Garssen B, Goodkin K. On the role of immunological
factors as mediators between psychosocial factors and
cancer progression. Psychiatry Res 1999;85:51-61.

22. Alavian SM, Hajarizadeh B. Attempted suicide in two
patients with chronic hepatitis C while being treated
with Interferon-alpha. Hepatitis Monthly 2004; 4:20-2.

23. Bernstein D, Kleinman L, Barker CM, et al.
Relationship of health-related quality of life to treatment
adherence and sustained response in chronic hepatitis C
patients. Hepatology 2002;35:704-8.

24. Kraus MR, Schafer A, Csef H, et al. Compliance with
therapy in patients with chronic hepatitis C.
Associations with psychiatric symptoms, interpersonal
problems, and mode of acquisition. Dig Dis Sci
2001;46:2060-65.

25. Yovtcheva SP, Rifai MA, Moles JK, et al. Psychiatric
comorbidity among hepatitis C-positive patients.
Psychosomatics 2001;42:411-15.

26. E1 Serag HB, Kunik M, Richardson P, et al
Psychiatric disorders among veterans with hepatitis C
infection. Gastroenterology 2002;123:476-82.

Iranian Journal of Clinical Infectious Disease 2007;2(3):113-119



27. Dwight MM, Kowdley KV, Russo JE, et al
Depression, fatigue, and functional disability in patients
with  chronic hepatitis C. J Psychosom Res
2000;49:311-7.

28. Zigmond AS, Snaith PR. The Hospital Anxiety and
Depression Scale. Acta Psychiatr Scand 1983; 67:361-
70.

29. Montazeri A, Vahdaninia M, Ebrahimi M, et al. The
Hospital Anxiety and Depression Scale (HADS):
translation and validation study of the Iranian version.
Health and Quality of Life Outcomes 2003,1:14.

30. Bjelland I, Dahl AA, Tangen Haug T, et al. The
validity of the Hospital Anxiety and Depression Scale:
an updated literature review. J Psychosom Res 2002;
52:69-77.

31. Ifudu O, Paul HR. Predictive value of functional
status for mortality in patients on maintenance
hemodialysis. Am J Nephrol 1998;18:109-16.

32. Hollisaaz MT, Aghanassir M, Lorgard-Dezfuli-Nezad
M, et al. Medical comorbidities after renal
transplantation. Transplant Proc 2007;39(4):1048-50.

33. Kachuee H, Ameli J, Taheri S, et al. Sleep quality and
its correlates in renal transplant patients. Transplant Proc
2007;39(4):1095-7.

34. Wessley S, Pariante C. Fatigue, depression and
chronic hepatitis C infection. Psychological Medicine
2002;32.

35. Foster GR, Goldin RD, Thomas HC. Chronic hepatitis
C virus infection causes a significant reduction in
quality of life in the absence of cirrhosis. Hepatology
1998; 27(1):209-12.

36. Hilsabeck RC, Perry W, Hassanein TIL
Neuropsychological impairment in patients with chronic
hepatitis C. Hepatology 2002;35(2):440-6.

37. Pariante C, Orru M, Baita A, et al. Treatment with
interferon-a in patients with chronic hepatitis and mood
or anxiety disorders. Lancet 1999; 354:131-32.

38. Alizadeh AH, Alavian SM, Jafari K, et al. Prevalence
of hepatitis C virus infection and its related risk factors
in drug abuser prisoners in Hamedan-Iran. World J
Gastroenterol 2005;11(26):4085-9.

39. Alavian SM, Gholami B, Masarrat S. Hepatitis C risk
factors in Iranian volunteer blood donors: a case-control
study. J Gastroenterol Hepatol 2002;17(10):1092-7.

40. Kilbourne AM, Herndon B, Andersen RM, et al.
Psychiatric symptoms, health services, and HIV risk
factors among homeless women. J Health Care Poor
Underserved 2002;13(1):49-65.

Alavian SM. etal 119

41. American Academy of Child and Adolescent
Psychiatry. Practice parameters for the assessment and
treatment of children and adolescents with depressive
disorders. J Am Acad Child Adoles Psychiatry 1998; 37:
(Suppl): 63-83.

42. Reeve A. Recognizing and treating anxiety and
depression in adolescents. Med Clin North Am
2000;84:891-905.

43. Hauser P, Soler R, Reed S, et al. Prophylactic
treatment of depression induced by interferon-a.
Psychosomatics 2000;41:439-41.

44. Otsubo T, Miyaoka H, Kamijima K, et al. Depression
during interferon therapy in chronic hepatitis C patients-
a prospective study (in Japanese). Seishin Shinkeigaku
Zasshi 1997;99:101-27.

45. Ho SB, Nguyen H, Tetrick LL, et al. Influence of
psychiatric diagnoses on interferon-alpha treatment for
chronic hepatitis C in a veteran population. Am J
Gastroenterol 2001;96:157-64.

46. Fukunishi K, Tanaka H, Maruyama J, et al. Burns in a
suicide attempt related to psychiatric side effects of
interferon. Burns 1998;24:581-83.

47. Olsson I, Mykletun A, Dahl AA. The Hospital
Anxiety and Depression Rating Scale: a cross-sectional
study of psychometrics and case finding abilities in
general practice. BMC Psychiatr 200514;5:46.

48. Fattovich G, Giustina G, Favarato S, et al. A survey of
adverse events in 11241 patients with chronic viral
hepatitis treated with alfa interferon. J Hepatol 1996;
24:38-47.

49. Renault DF, Hofnagle JH, Park Y, et al. Psychiatric
complications of long-term interferon alfa therapy. Arch
Intern Med 1987;147:1577-80.

50. Takagi S. Psychiatric manifestation of interferon
therapy. Seishin Igaku 1995;37:244-58.

51. Rohatiner AZS, Prior PF, Burton AC, et al. Central
nervous system toxicity of interferon. Br J Cancer
1983;47:419-22.

52. Smedley H, Katrac M, Sikora K, et al. Neurological
effects of recombinant human interferon. Br Med J
1983;286:262-4.

53. American Psychiatric Association. Diagnostic and
statistical manual of mental disorders. 4™ edition.
Washington, DC: American Psychiatric Association,
1994.

54. McDonald J, Jayasuriya R, Bindley P, et al. Fatigue
and psychological disorders in chronic hepatitis C. J
Gastroenterol Hepatol 2002;17:171-76.

Iranian Journal of Clinical Infectious Disease 2007;2(3):113-119



