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Objective: In this study, we compared the prevalence rate of non-alcoholic fatty liver disease
(NAFLD) between young males with schizophrenia and the general young males as the control
group, and we also investigated the risk factors of NAFLD in young males with schizophrenia.
Materials and methods: This is a large cross-sectional study consisting of the study group
and parallel control group. The study group comprises 202 cases of young males with schizophrenia recruited from Liaoning province Demobilized Soldiers Kangning Hospital, and 149
healthy young males were recruited as the control group. The clinical evaluation included Positive and Negative Syndrome Scale (PANSS), basic information, disease-related information,
and physical examination information. The laboratory tests included fasting blood glucose,
total cholesterol, triglyceride, alanine aminotransferase (ALT), and aspartate aminotransferase
(AST). The physical examination included liver ultrasonography.
Results: No statistical difference was observed between the study and control groups regarding
age (30.5±3.9 vs 30.7±3.6), body mass index (BMI), blood pressure, fasting glucose level, and
total cholesterol. NAFLD was observed in both the study and control groups. The prevalence
of NAFLD was 49.5% (100/202) in the study group, and 20.1% (30/149) in the control group.
The study group was further divided into NAFLD group and non-NAFLD group. There were
significant differences in medication combination, drug dosage, negative factor score in PANSS
(14.1±4.0 vs 12.7±4.5), BMI, fasting glucose level, total cholesterol, triglyceride, ALT, and
AST between NAFLD group and non-NAFLD group. According to the results of the multiplefactor analysis, the onset of NAFLD among young males with schizophrenia was significantly
correlated with the following factors: triglyceride, BMI, medication combination, drug dosage,
and negative factor score in PANSS.
Conclusion: The prevalence of NAFLD in the study group was significantly higher than that in
the control group. Multivariate analysis indicated that, triglyceride, BMI, medication combination, drug dosage, and negative factor score in PANSS were significantly related to NAFLD
in patients with schizophrenia.
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Schizophrenia is a complex and severe mental disorder which generally appears in
late adolescence or early adulthood and affects approximately 1% of the population.
As schizophrenia is a chronic disease, social functioning will be impaired continuously as the condition worsens. Since the middle of the last century, antipsychotics,
which have been widely used in the clinical setting, play an important role in increasing the remission rate of psychiatric symptoms and improving the social functioning
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of patients. However, the dangers of long-term use of
antipsychotic drugs have been widely acknowledged. For
instance, the risk of common medical comorbidities such as
obesity, hypertension, hyperlipidemia, and diabetes mellitus
is significantly higher than that in the general population.1
Schizophrenia itself may be associated with lack of exercise
and detrimental dietary habits; negative symptoms and lower
social functioning are more common in these patients, especially in males.2 Both metabolic comorbidity and unhealthy
lifestyle habits are high-risk factors of non-alcoholic fatty
liver disease (NAFLD).3
NAFLD, a kind of chronic liver disease, is the second most
common liver disease after viral hepatitis. Among NAFLD
cases, 5%–10% are reported to develop cirrhosis, and 1%–2%
to develop hepatocellular cancer.4 Also, NAFLD increases
the risk of cardiovascular and cerebrovascular diseases.5 With
the change in diet and lifestyle, the prevalence of NAFLD
is increasing year by year (especially in males).6 The age at
onset of NAFLD in schizophrenia tends to be younger.7
To our knowledge, a few studies have been performed to
analyze the potential development of NAFLD in individuals with schizophrenia. The previous study showed that the
potential for NAFLD in first episode schizophrenia spectrum
patients was increased after receiving antipsychotic medication
for 3 years.8 Remarkable negative symptoms are common in
the male patient with schizophrenia, which generally appear
in early adulthood. In addition, the age at onset of NAFLD
becomes younger. Based on these studies, we speculated that
the prevalence rate of NAFLD in schizophrenia is higher among
males. In order to compare the prevalence rate of NAFLD
between young male schizophrenics and healthy young males,
and investigate the risk factors of NAFLD in young males with
schizophrenia, we performed a large sample cross-sectional
survey among young male schizophrenics with NAFLD.

Materials and methods
Subjects
In this large sample cross-sectional study which started in
May 2015, we screened 687 schizophrenics who met the
diagnostic criteria for schizophrenia according to ICD-109
in Liaoning Demobilized Soldiers Hospital ward. Inclusion
criteria were: 1) aged 18–35 years; 2) male gender; 3) steadily
taking antipsychotic drugs for the last 1 month; 4) no history
of alcohol abuse; 5) not taking liver-protecting drugs; 6) free
of certain diseases causing fatty liver such as viral hepatitis,
total parenteral nutrition (TPN), and hepatolenticular degeneration (HLD). Finally, 202 cases were qualified in our study.
Healthy controls of this study were recruited from the staff
in the same hospital. Inclusion criteria for healthy controls
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were as follows: 1) aged 18–35 years; 2) male gender; 3) no
history of alcohol abuse (or ethyl alcohol content ,140 g/
week); 4) not taking liver-protecting drugs; 5) free of certain
diseases causing fatty liver such as viral hepatitis, TPN, and
HLD. Finally, 149 people were qualified.
The study protocol and informed consent were in accordance with the Guidelines for Good Clinical Practice of the
International Conference on Harmonisation (ICH-GCP),10
which was approved by the Ethics Committee of Peking
University, Institute of Mental Health. Prior to the enrollment, signed written informed consent was obtained from
the subjects or their legal guardians for this study.

Clinical assessment
Positive and Negative Syndrome Scale (PANSS) was used
to assess the severity of disease.11 A questionnaire was used
to collect the general information and disease conditions
including age, gender, date of birth, education level, ethnicity,
marital status, age of onset, disease duration, previous disease
history, medication history, smoking history, and current
medication list. In addition, the current dose of antipsychotic
was converted to the equivalent dose of chlorpromazine.12
Physical examination was performed and recorded
by professional physicians. Height and weight data were
measured by an automatic measuring instrument. Body
mass index (BMI) was derived from weight divided by the
square of the height. Blood pressure was measured by an
automatic electronic sphygmomanometer (systolic pressure
and diastolic pressure).

Laboratory tests
Venous blood samples were collected by nurses from the
subjects at 6–7 am after 8–12-hour fasting. Biochemical tests
(fasting blood glucose, total cholesterol, triglyceride, alanine
aminotransferase [ALT], and aspartate aminotransferase
[AST]) were performed by a senior technician using Toshiba
TBA-120FR (Tokyo, Japan).

Physical examination
After 8-hour fasting, the ultrasound test of liver function was
performed by a senior technician using α-7 color ultrasonography. The diagnostic criteria of NAFLD were confirmed by
the diagnostic criteria for NAFLD classification revised by
Chinese Academy of Liver disease in 2010.13

Statistical analysis
SPSS 17.0 was used for the data analysis. Descriptive analysis was used for the general demographic data and clinical
features. Continuous variables were shown as mean ± SD,
and classification variables were shown as frequency and
Neuropsychiatric Disease and Treatment 2017:13
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percentage. Patients were further divided into NAFLD group
and non-NAFLD group. Single factor analysis was used to
analyze the data of NAFLD group and non-NAFLD group.
Continuous variables were compared by independent-samples
t-test and rank-sum test. Categorical data were compared with
chi-square. Logistic regression analysis was used to assess
the correlation between effects of different risk factors and
NAFLD. Statistical significance was defined as P,0.05.

Results
Comparison of the NAFLD risk
The mean age showed no significant difference between
the study group (30.5±3.9) and control group (30.7±3.6).
The prevalence of NAFLD was 49.5% (100/202) in study
group and 20.1% (30/149) in control group. In control and
study groups, there were significant differences in the data
of increased triglyceride cases and the increased numerical
value of triglyceride (P,0.05) (Table 1).

Risk factors for NAFLD
In this study, NAFLD was diagnosed according to the
“Guidelines for the diagnosis and treatment of nonalcoholic
fatty liver disease”, promulgated by the fatty liver and
alcoholic liver disease group, Chinese society of Hepatology,
Table 1 Demographic and clinical data of the study and control
groups

Smoking (n)
Increased fasting glucose
level
Increased total cholesterol
Increased triglyceride
Increased ALT
Increased AST
Age (years)
BMI
Systolic blood pressure
Diastolic blood pressure
Fasting glucose level
(mmol/L)
Total cholesterol
(mmol/L)
Triglyceride (mmol/L)
ALT (u/L)
AST (u/L)
ALP (u/L)
GGT (u/L)

χ2

Study
group
(n=202)

Control
group
(n=149)

n

%

n

40
33

19.8 24
16.3 14

16.1 0.79
9.4 3.56

0.404
0.080

16
108
42
25

7.9
53.5
20.8
12.4

12.1
40.9
18.1
7.4

1.70
5.39
0.39
2.32

0.206
0.023
0.588
0.155

18
61
27
11

P-value

%

Mean SD

Mean SD

T

P-value

30.5
23.0
126.7
73.7
5.0

3.9
3.5
9.5
6.4
1.2

30.7
23.2
124.9
72.5
5.1

3.6
3.1
8.1
5.4
1.2

-0.56
-0.50
1.84
1.87
1.11

0.574
0.615
0.067
0.062
0.267

5.0

1.2

5.1

1.2

-0.53 0.594

2.3
38.7
27.6
64.4
49.8

1.6
23.0
12.4
16.5
29.5

2.0
38.2
26.6
62.2
47.4

1.6
23.1
10.7
14.4
36.8

2.13
0.19
0.81
1.29
0.69

0.034
0.852
0.418
0.199
0.493

Abbreviations: ALT, alanine aminotransferase; ALP, alkaline phosphatase; AST,
aspartate aminotransferase; BMI, body mass index; GGT, gamma-glutamyltransferase.
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Table 2 Comparison of general population information and
clinical data between the NAFLD group and non-NAFLD group

History of smoking
Antipsychotics
Medication combination
Drug doses (CPZ)
,300 mg
300–600 mg
.600 mg
Age (years)
Disease duration (year)
PANSS
PANSS positive factors
PANSS negative factors
BMI
Systolic pressure
Diastolic pressure
Fasting blood glucose
Total cholesterol
Triglyceride
ALT
AST
ALP
GGT

NAFLD
group
(n=100)

NonNAFLD
group
(n=102)

n

%

n

22

22.0 18

63

63.0 37

5
29
69

5.0 18
26.0 39
69.0 45

χ2

df

P-value

17.6 0.6

1

0.483

36.3 14.4
15.0
17.6
38.2
44.1

1
2

0.000
0.001

Mean SD Mean SD T

df

P-value

30.5
7.1
49.5
11.9
14.1
24.1
126.8
73.5
5.3
5.2
2.8
44.3
30.9
64.9
53.7

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

0.929
0.022
0.629
0.107
0.020
0.000
0.863
0.602
0.001
0.034
0.000
0.001
0.000
0.654
0.065

3.8
4.0
11.4
4.7
4.0
3.9
9.6
6.1
1.4
1.3
1.5
24.2
13.8
16.9
20.9

30.5
5.6
50.3
13.1
12.7
21.9
126.6
74.0
4.7
4.9
1.8
33.2
24.4
63.8
46.0

%

4.0
5.3
14.1
5.5
4.5
3.7
9.4
6.7
0.9
1.1
1.4
20.4
9.8
16.1
35.6

0.09
2.31
-0.48
-1.62
2.35
4.52
0.17
-0.52
3.51
2.13
5.10
3.54
3.86
0.45
0.86

Abbreviations: ALT, alanine aminotransferase; ALP, alkaline phosphatase; AST,
aspartate aminotransferase; GGT, gamma-glutamyltransferase; NAFLD, nonalcoholic fatty liver disease; CPZ, chlorpromazine; PANSS, Positive and Negative
Syndrome Scale; BMI, body mass index.

and Chinese Medical Association.13 Patients were divided
into NAFLD group and non-NAFLD group. The following
data were significantly different between the two groups:
medication combination, drug dose, negative factor score
in PANSS, BMI, fasting blood glucose, total cholesterol,
triglyceride, ALT, and AST (Table 2).
The fit of the overall logistic regression model was
0.388. Multivariate analysis indicated that triglyceride, BMI,
medication combination, dose, and negative factor score in
PANSS were significantly related to NAFLD (Table 3).
Table 3 Multivariate analysis of risk factors for NAFLD
Factor

B

SE

Wald test P-value

OR

95% CI

Triglyceride
BMI
Medication
combination
Drug doses
PANSS
negative factors

0.36
0.15
0.83

0.13
0.05
0.34

7.39
7.30
5.84

0.007
0.007
0.016

1.44
1.16
2.90

1.11–1.87
1.04–1.29
1.17–4.48

0.80
0.09

0.26
0.04

9.62
5.05

0.002
0.025

2.36
1.09

1.35–3.72
1.01–1.18

Abbreviations: NAFLD, non-alcoholic fatty liver disease; BMI, body mass index;
PANSS, Positive and Negative Syndrome Scale.
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Discussion
To our knowledge, in China, this is the first study which
investigates the prevalence of NAFLD in young males with
schizophrenia, in which the study group was the same age
and gender as the controls. A recent national epidemiological survey showed that the NAFLD prevalence in Chinese
adults was 20.86%,14 which was lower than that in Western
countries (30%).15 One possible factor is that the Western
lifestyle and dietary habits were more likely to lead to obesity and insulin resistance. The peak age of NAFLD onset
is during middle age. NAFLD has not been studied in the
young and middle-aged population until now. This study first
reported the prevalence of NAFLD in young males, and the
result showed that the prevalence was equal to that in adults
(20.1%). The results suggest that the lifestyle of young men
in China has changed, and the age of NAFLD onset tends
to be younger.7
Our study found that the prevalence of NAFLD in young
male patients with schizophrenia (49.5%) is much higher
than that in the general population, and the age of NAFLD
onset in patients with schizophrenia is remarkably younger.
Besides, 5%–10% of NAFLD patients are reported to
develop cirrhosis, and 1%–2% are reported to develop hepatocellular cancer.4 In addition, NAFLD is an independent
risk factor for atherosclerosis. The presence of NAFLD leads
to an increased risk of endothelial dysfunction,16 and further
to cardiovascular disease and cerebrovascular diseases. The
presence of NAFLD will exacerbate the progression of
physical diseases such as cirrhosis, hepatic carcinoma, cardiovascular disease, and cerebrovascular diseases. NAFLD
will seriously affect patients’ quality of life and life span, it
will also lead to a heavy burden for patients’ families. Based
on these findings, much more attention should be paid to
young male schizophrenic patients with NAFLD.
NAFLD is a clinical syndrome characterized by hepatocellular macrovesicular steatosis and necrosis, inflammatory
cell infiltration, and fat accumulation. The main mechanisms
of steatosis are the fat accumulation and disturbed lipid
metabolism homeostasis in the liver. NAFLD is related
to insulin resistance, transcription factors of lipogenesis, and
gene polymorphism of triglyceride transfer protein gene.
Our study investigated the risk factors of NAFLD in
young male patients with schizophrenia. A recent study
showed that the potential for NAFLD in schizophrenia
patients receiving antipsychotic medication is higher. But this
study examined the incidence of NAFLD using a randomized design in mostly middle-aged schizophrenia patients,
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and just looked at the effects of specific antipsychotics on
Western people.8 In our study, we focused on young male
patients with schizophrenia and investigated risk factors other
than antipsychotics.
This study showed that a large number of schizophrenia
patients diagnosed with NAFLD are more likely to use combination therapy with a higher dose of antipsychotic drugs,
which has not been reported in previous studies. It should
be noted that larger doses should be used in combination
therapy, but that more prominent adverse reactions would
appear.17 In particular, it has been well-known that antipsychotics will cause side effects such as weight gain, obesity,
and metabolic syndrome.1 Atypical antipsychotics have an
effect on aminotransferase elevation. In addition, weight gain
caused by atypical antipsychotics could also lead to NAFLD
and steatohepatitis through mild aminotransferase elevation.18
Compared with single antipsychotic therapy, a multiple
antipsychotics combination can increase the risk of metabolic syndrome and insulin resistance.19,20 The side effects,
as mentioned previously, probably result from the blockage
of 5-HT2c, H1, and M1 receptor by antipsychotic drugs.21
In addition, antipsychotics can inhibit the uptake of glucose
by tissues directly, through blocking glucose transporters in
the cell membrane.22 In addition, antipsychotics can promote
the production of triglyceride and inhibit the metabolism of
triglyceride.18 A recent study revealed that the prevalence
of NAFLD increased during antipsychotic drug treatment.6
In the previous study, elevated blood-lipid and glucose levels
were observed in the early course of antipsychotic drug
treatment, and the incidence of disease will increase with
the prolongation of the course.23 Thus, psychiatrists should
pay more attention to the risk of NAFLD in patients with
high-dose combination therapy, and early prevention and
treatment are necessary and important for patients.
Our study showed for the first time, that negative symptoms are more serious in young male schizophrenic patients
with NAFLD. The negative symptoms include anhedonia,
poor attention, low motivation, apathy, and social withdrawal.
Lack of exercise and negative lifestyles are common in
patients with negative symptoms,24 which increase the risk of
dyslipidemia, obesity, insulin resistance, and diabetes (most
of these are high-risk factors of NAFLD).14 Thus, we should
focus on the negative symptoms in patients and offer a proper
treatment to decrease the risk of NAFLD.
In this study, we found that high BMI and triglyceride
level are risk factors of NAFLD, which is consistent with
previous studies. Obesity itself is a kind of compensatory
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mechanism of our bodies to reserve excess energy in adipose tissue. However, fat metabolism will be impaired
after exceeding the threshold level. The dysfunction of fat
cells leads to insulin resistance. A large amount of fatty
acids can be released and transferred to non-adipose tissue
when fat catabolism is faster than synthesis. As a result,
accumulation of fatty acids in the liver results in fatty liver.
Hyperlipidemia, especially hypertriglyceridemia, is a risk
factor of fatty liver.18 The emergence of fatty liver caused
by hyperlipidemia probably results from the increased free
fatty acids, and further, interferes with the combination of
insulin and its receptor. Thus, reduced insulin function and
insulin resistance lead to fat deposition in the liver.
In conclusion, the risk of NAFLD in young male patients
with schizophrenia is apparently higher than that in the
general population. Therefore, we should focus on young
schizophrenia patients with fatty liver disease to avoid the
risk of serious complications and even premature death. The
high-risk factors of NAFLD in young male patients with
schizophrenia include a combination of multiple high-dose
antipsychotics, serious negative symptoms, high BMI and
triglyceride level. During the therapeutic process, we should
focus on the negative symptoms of patients, and use a single
drug and the lowest dose possible. Besides, it is important
to monitor triglyceride level and BMI regularly to remove
risk factors actively, which is a simple and economic solution. Meanwhile, psychiatrists should focus on the lifestyle
of patients to prevent the occurrence of fatty liver, such as
controlling body weight and intake of sugar and fat, and
increasing activities.

Conclusion
The risk of NAFLD in young male schizophrenia patients
was significantly higher than that in the general population.
Therefore, more attention should be paid to young male
schizophrenia patients with fatty liver disease to avoid serious complications and premature death. The combination
of high-dose antipsychotic drugs, negative symptoms, high
BMI, and hypertriglyceridemia are high-risk factors for
NAFLD in young men with schizophrenia.
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