
1Ma Q, et al. BMJ Open 2021;11:e043259. doi:10.1136/bmjopen-2020-043259

Open access 

Risk of dyslipidaemia with 
antipsychotic drug treatment in Chinese 
inpatients with mental illness: a 
hospital- based cohort study

Qiuyue Ma,1 Fude Yang,2 Botao Ma,2 Wenzhan Jing,1 Jue Liu,1 Moning Guo,3 
Juan Li,4 Zhiren Wang,2 Min Liu    1

To cite: Ma Q, Yang F, Ma B, 
et al.  Risk of dyslipidaemia with 
antipsychotic drug treatment 
in Chinese inpatients with 
mental illness: a hospital- 
based cohort study. BMJ Open 
2021;11:e043259. doi:10.1136/
bmjopen-2020-043259

 ► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2020- 
043259).

Received 29 July 2020
Revised 22 December 2020
Accepted 13 January 2021

1Department of Epidemiology 
and Biostatistics, Peking 
University School of Public 
Health, Beijing, China
2Peking University Huilonguan 
Clinical Medical School, Beijing 
Huilongguan Hospital, Beijing, 
China
3Beijing Municipal Commission 
of Health and Family Planning 
Policy Research Center, Beijing 
Municipal Commission of Health 
and Family Planning Information 
Center, Beijing, China
4Beijing Geriatric Hospital, 
Beijing, China

Correspondence to
Dr Min Liu;  
 liumin@ bjmu. edu. cn and  
Dr Fude Yang;  
 yangfd200@ 126. com

Original research

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives To determine the association of long- term use 
of antipsychotics with the risk of dyslipidaemia.
Design A hospital- based cohort study.
Setting Electronic health record data of adult mental 
health inpatients in all 19 specialised psychiatric hospitals 
in Beijing from 1 January 2005 to 31 December 2018 was 
obtained.
Participants Participants were inpatients aged 18 years 
or older with at least two admissions, excluding those 
with diagnosed dyslipidaemia and fatty liver at the first 
admission. We included 22 329 adult inpatients with no 
dyslipidaemia and fatty liver at baseline. The exposure 
was antipsychotics use, defined as antipsychotics 
prescription in the treatment procedures of medical 
record preceding dyslipidaemia diagnosis during the 
follow- up period. 15 930 (71.34%) had antipsychotics 
use, and 6399 (28.66%) never had antipsychotics use. We 
used the length of follow- up as proxy for the duration of 
antipsychotics exposure.
Primary outcome measures The primary outcome was 
newly recorded dyslipidaemia defined by International 
Classification of Diseases, 10th Revision codes.
Results 4069 inpatients had newly recorded dyslipidaemia 
during 73 418.07 person- years, the incidence rate was 5.54 
per 100 person- years. The incidence rate was 7.22 per 
100 person- years in the exposed group and 3.43 per 100 
person- years in the unexposed group. Results of multivariate 
analysis showed that antipsychotics use was associated 
with higher risk of dyslipidaemia (adjusted HR, aHR 2.41, 
95% CI 2.24 to 2.59, p<0.001), regardless of the duration 
of antipsychotics use. Inpatients aged 18–29 years had 
higher risk of dyslipidaemia (aHR 3.38, 95% CI 2.77 to 4.12, 
p=0.004) than those in other age groups. Inpatients without 
hypertension had substantially higher risk of dyslipidaemia 
after antipsychotic exposure.
Conclusions Both short- term and long- term antipsychotics 
use was associated with higher risk of dyslipidaemia among 
Chinese inpatients with mental illness. Dyslipidaemia was 
especially prominent in young patients and those without 
hypertension.

INTRODUCTION
Mental illness is a major contributor to the 
global burden of disease.1 Compared with 

the general population, mental health 
patients, such as schizophrenia, bipolar 
disorder and depression, have twofold to 
threefold increased mortality risk, corre-
sponding to the 10–25 years shortened life 
expectancy.2–4 As in the general population, 
cardiovascular diseases (CVDs) are the 
most common cause of death in patients 
with severe mental illness (SMI).1 Dyslipi-
daemia is one of the major risk factors of 
CVDs among Chinese adults.5 The overall 
dyslipidaemia prevalence was 43% among 
middle- aged and older Chinese adults.6 
Mental health patients are more likely to 
develop high rate of dyslipidaemia, which 
is attributed to an interaction between 
the disease itself, lifestyle factors, phys-
ical health inequalities and treatment 
effects.7–9 It was found that about half the 
patients with first- episode schizophrenia 
spectrum disorders had dyslipidaemia, 
and the prevalence in patients with schizo-
phrenia was 66%.8 10

Antipsychotic medications contribute 
to the development of metabolic 
syndrome, including dyslipidaemia.11 
The introduction of chlorpromazine into 
clinical practice in 1950s sparked a revo-
lution in the treatment of schizophrenia.12 

Strengths and limitations of this study

 ► This study was a large hospital- based cohort study, 
used electronic health record data of all individuals 
with inpatient psychiatric hospitalisation among 19 
hospitals in Beijing.

 ► The long- term follow- up enabled us to detect the 
long- term effect of antipsychotic treatment.

 ► One of the limitations is that some dyslipidaemia 
risk factors such as body weight of the inpatients 
are not available from the electronic health record 
data.
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Antipsychotics form the mainstay of treatment for 
schizophrenia patients, which maintain symptom 
relief, reduce the risk of relapse and improve clin-
ical outcome.11 13 Given that the majority of schizo-
phrenia patients face chronic, even lifelong treatment 
with antipsychotics, the risk of dyslipidaemia is major 
concern for patients with long- term antipsychotics 
treatment.14 Previous study showed that dyslipidaemia 
was more prevalent in people receiving antipsychotic 
treatment.15

Nowadays, antipsychotics are used to treat a broad 
range of symptoms and disorders.12 16 17 There is need 
for longitudinal studies to establish the long- term 
contribution of antipsychotics to dyslipidaemia in 
mental health inpatients. Recent meta- analysis of 100 
randomised controlled trials (RCTs) shows that total 
cholesterol (TC), LDL cholesterol and triglyceride 
(TG) concentrations increased with olanzapine and 
clozapine.11 However, a major issue in RCTs is the 
selection of patients, as those with physical comor-
bidity are often excluded.18 According to a retrospec-
tive cohort study conducted in Chinese first- episode 
schizophrenia inpatients, lipid abnormalities markers 
were significantly elevated after an average of 22.7 
days of antipsychotic exposure.19 However, a long- 
term follow- up is preferred to detect the impact of 
antipsychotics on dyslipidaemia.

In this study, we conducted a hospital- based cohort 
study, to determine the association of long- term use 
of antipsychotics with the risk of dyslipidaemia in 
Chinese mental health inpatients. The hypothesis 
is patients with long- term use of antipsychotics had 

higher risk of dyslipidaemia compared with patients 
never used antipsychotics.

MATERIALS AND METHODS
Study design and participants
This is a multicentre hospital- based cohort study. Data 
were obtained from Beijing Municipal Commission 
of Health and Family Planning Information Centre, 
which included electronic health record (EHR) data 
of adult mental health inpatients in all 19 specialised 
psychiatric hospitals in Beijing, China, from 2005 
to 2018. We collected demographic characteristics, 
discharge diagnoses, treatment procedures of inpa-
tients from the EHR dataset. Discharge diagnoses were 
made by physicians according to the 10th revision of 
the International Classification of Diseases, 10th Revi-
sion (ICD-10).20 Treatment information was recorded 
by physicians in the EHR during the clinical practice.

Eligible participants were inpatients aged 18 years or 
older with mental illness who discharged from the 19 
specialised psychiatric hospitals in Beijing between 1 
January 2005 and 31 December 2018. Inpatients who had 
only one admission record were excluded because at least 
two admissions were needed for follow- up. Furthermore, 
inpatients with diagnosed dyslipidaemia (ICD-10 code: 
E78) or fatty liver (ICD-10 code: K76.0) at the first admis-
sion were excluded.

We identified 115 157 mental health inpatients who 
were aged 18 years and older between 1 January 2005 and 
31 December 2018. After excluding 87 759 inpatients with 
only one admission record during the study period, 3716 

Figure 1 Flow diagram of the study participants.
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with dyslipidaemia at the first admission, and 1353 with 
fatty liver at the first admission, we included 22 329 adult 
inpatients in the cohort for final analysis (figure 1). The 
diagnoses of inpatients were schizophrenia, schizotypal 
and delusional disorders (F20–F29), mood disorders 
(F30–F39) and other mental illness.

Exposure
The exposure in this study was antipsychotics use, 
defined as antipsychotics prescription in the treatment 
procedures of medical record preceding dyslipidaemia 
diagnosis. Unexposed was defined as no antipsychotics 
prescription in the medical record during the entire 
study period. The index date for the exposed group was 
the admission date of their first medical record with an 
antipsychotics prescription preceding dyslipidaemia diag-
nosis. The index date for the unexposed group was the 
admission date of their first medical record.

Outcome
In this study, the main outcome was newly recorded dyslip-
idaemia, defined as ICD-10 codes E78.0–E78.9 (including 
pure hypocholesterolaemia, pure hyperglyceridaemia, 
mixed hyperlipidaemia, hyperchylomicronaemia, other 
hyperlipidaemia, unspecified hyperlipidaemia, lipopro-
tein deficiency, other disorder of lipoprotein metabo-
lism, unspecified disorder of lipoprotein metabolism) 
in the discharge diagnosis. All inpatients underwent 
routine blood tests when they were admitted in hospi-
tals. TC, low- density lipoprotein- cholesterol (LDL- C), 
high- density lipoprotein- cholesterol (HDL- C) and TG 
(TG) were examined. The cut- off values for higher 
TC:≥6.22 mmol/L, higher LDL- C:≥4.14 mmol/L, lower 
HDL- C:<1.04 mmol/L, higher TG:≥2.26 mmol/L.21 Physi-
cians diagnosed dyslipidaemia according to blood exam-
ination, and recorded in the medical record using ICD-10 
code. Up to 40 diagnostic codes can be recorded for each 
inpatient in the medical records, thus all detected dyslip-
idaemia cases were recorded. Follow- up began on index 
date and ceased when inpatients had a newly recorded 
dyslipidaemia or on the discharge date of the last admis-
sion. In this study, we used the length of follow- up as 
proxy for the duration of antipsychotics exposure.

Covariates
We identified several baseline covariates from the 
medical records of index date to include in the multi-
variable models: gender (men, women), age (divided 
into six groups: 18–29, 30–39, 40–49, 50–59, 60–69 and 
≥70), ethnic origin (Han, others), marital status (never 
married, married, others), payment (new rural cooper-
ative medical scheme, urban employees basic medical 
insurance (UEBMI), urban resident basic medical insur-
ance (URBMI), other insurance, out- of- pocket (OOP) 
expenditures), hospital level (third level, second level). 
Comorbid conditions were also identified according to 
ICD-10 codes: hypertension (I10- I15, including essential 
hypertension, hypertensive heart disease, hypertensive 

renal disease, hypertensive heart and renal disease, 
secondary hypertension), diabetes mellitus (E10–E14, 
including insulin- dependent diabetes mellitus, non- 
insulin- dependent diabetes mellitus, malnutrition- related 
diabetes mellitus, other specified diabetes mellitus, 
unspecified diabetes mellitus). The number of admis-
sions during the follow- up period was divided into two 
groups (2 and ≥3).

Statistical analysis
Age of participants was described by median and IQRs. 
Baseline characteristics were described as proportions, 
and the χ2 test was used to compare the distribution of 
baseline characteristics between exposed and unexposed 
group. We calculated the follow- up person- years, and 
incidence rate for dyslipidaemia, using number of newly 
recorded dyslipidaemia divided by follow- up person- years 
for exposed and unexposed groups, respectively. We 
also calculated the incidence rate for dyslipidaemia by 
follow- up time. We used univariable and multivariable Cox 
regression models to estimate crude HR (cHR), adjusted 
HR (aHR) and their 95% CI. The multivariable analysis 
was adjusted for covariates at cohort entry (gender, age 
groups, ethnic origin, marital status, payment, hospital 
level, hypertension, diabetes mellitus) and number of 
admissions during the follow- up period.

In the subgroup analysis, we divided inpatients into 
different subgroups according to baseline characteris-
tics. Cox regression models were used to estimate cHRs, 
aHRs and their 95% CIs. We examined the association 
between antipsychotics and the risk of dyslipidaemia after 
adjusting for other covariates. We did a sensitivity anal-
ysis excluding inpatients with mental and behavioural 
disorder due to the use of alcohol (ICD-10 code: F10). 
All analyses were performed with SPSS Statistics for 
Windows, V.19.0 (IBM), and Stata MP V.14. All p values 
are two sided with significance set as p<0.05.

Consent to participate
All identifiable information was removed.

Patient and public involvement
Patients and the public were not involved in the design 
and conduct of the study. But the study findings will be 
disseminated through multiple channels including publi-
cation, meetings, conferences and social media.

RESULTS
We included 22 329 adult mental health inpatients in this 
cohort. The median age of all participants was 40 years 
(IQR 27–54). 52.12% of the participants were female, 
49.39% were between 18 and 39 years old, 93.27% were 
Han ethnic, 47.95% were married, 42.49% had insur-
ance of UEBMI, 79.96% were from third level hospitals. 
12.93% of participants had hypertension, 8.37% had 
diabetes, 50.20% had three or more admissions. 10 435 
(46.73%) inpatients had schizophrenia, schizotypal and 
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delusional disorders, 7590 (33.99%) had mood disorders, 
4304 (19.28%) had other mental illness (table 1).

Among all the inpatients, 15 930 (71.34%) had antipsy-
chotics use, and 6399 (28.66%) never had antipsychotics 

use. Compared with the unexposed inpatients, inpatients 
with antipsychotics use were more likely to be female 
(p=0.004), young (p<0.001), unmarried (p<0.001), 
from third level hospitals (p<0.001), have three or more 

Table 1 Baseline characteristics of antipsychotics exposed and unexposed inpatients

  
All inpatients (n=22 329), 
No (%)

Exposed (n=15 930), 
No (%)

Unexposed (n=6399), 
No (%) P value

Gender 0.004

  Men 10 691 (47.88) 7531 (47.28) 3160 (49.38)

  Women 11 638 (52.12) 8399 (52.72) 3239 (50.62)

Age group, years <0.001

  18–29 6640 (29.74) 5070 (31.83) 1570 (24.54)

  30–39 4387 (19.65) 3453 (21.68) 934 (14.60)

  40–49 4040 (18.09) 2922 (18.34) 1118 (17.47)

  50–59 3550 (15.90) 2526 (15.86) 1024 (16.00)

  60–69 1907 (8.54) 1283 (8.05) 624 (9.75)

  ≥70 1805 (8.08) 676 (4.24) 1129 (17.64)

Ethnic origin 0.273

  Han 20 827 (93.27) 14 877 (93.39) 5950 (92.98)

  Others 1502 (6.73) 1053 (6.61) 449 (7.02)

Marital status <0.001

  Never married 9165 (41.05) 7393 (46.41) 1772 (27.69)

  Married 10 707 (47.95) 6697 (42.04) 4010 (62.67)

  Others 2457 (11.00) 1840 (11.55) 617 (9.64)

Payment <0.001

  NCMS 4212 (18.86) 2699 (16.94) 1513 (23.64)

  UEBMI 9487 (42.49) 6684 (41.96) 2803 (43.80)

  URBMI 798 (3.57) 705 (4.43) 93 (1.45)

  Other insurance 3780 (16.93) 2632 (16.52) 1148 (17.94)

  OOP 4052 (18.15) 3210 (20.15) 842 (13.16)

Hospital level <0.001

  Third level 17 854 (79.96) 13 185 (82.77) 4669 (72.96)

  Second level 4475 (20.04) 2745 (17.23) 1730 (27.04)

Hypertension <0.001

  No 19 442 (87.07) 14 212 (89.22) 5230 (81.73)

  Yes 2887 (12.93) 1718 (10.78) 1169 (18.27)

Diabetes mellitus <0.001

  No 20 461 (91.63) 14 716 (92.38) 5745 (89.78)

  Yes 1868 (8.37) 1214 (7.62) 654 (10.22)

No of admissions <0.001

  2 11 120 (49.80) 7608 (47.76) 3512 (54.88)

  ≥3 11 209 (50.20) 8322 (52.24) 2887 (45.12)

Diagnosis <0.001

  Schizophrenia* 10 435 (46.73) 10 175 (63.87) 260 (4.06)

  Mood disorders 7590 (33.99) 4266 (26.78) 3324 (51.95)

  Others 4304 (19.28) 1489 (9.35) 2815 (43.99)

*Schizophrenia, schizotypal and delusional disorders.
NCMS, new rural cooperative medical scheme; OOP, out- of- pocket; UEBMI, urban employees basic medical insurance; URBMI, urban 
resident basic medical insurance.
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admissions (p<0.001), have schizophrenia, schizotypal 
and delusional disorders (p<0.001) and less likely to have 
hypertension (p<0.001), diabetes (p<0.001), mood disor-
ders and other mental illness (p<0.001, table 1).

A total of 4069 inpatients had newly recorded dyslipi-
daemia during 73 418.07 person- years follow- up, the inci-
dence rate was 5.54 per 100 person- years. In the exposed 
group, 2952 had newly recorded dyslipidaemia during 
40 862.05 person- years, the incidence rate was 7.22 per 
100 person- years. In the unexposed group, 1117 had 
newly recorded dyslipidaemia during 32 556.02 person- 
years, the incidence rate was 3.43 per 100 person- years. 
The highest incidence rate was observed in the first year 
of follow- up for exposed and unexposed group. The inci-
dence rate declined as follow- up time increased. In the 
unadjusted Cox model, exposure to antipsychotics was 
associated with increased risk of dyslipidaemia (cHR 2.07, 
95% CI 1.93 to 2.22, p<0.001, table 2).

Results of multivariate analysis showed that antipsy-
chotics use was associated with higher risk of dyslip-
idaemia (aHR 2.41, 95% CI 2.24 to 2.59, p<0.001), 
regardless of the duration of antipsychotics use. The aHR 
was 2.25 (95% CI 1.93 to 2.61, p<0.001) in the first year of 
follow- up. Inpatients who had received long- term antipsy-
chotics use had much higher risk of dyslipidaemia. The 
aHR was 4.58 (95% CI 2.82 to 7.45, p<0.001) when the 
follow- up time reached 8 years, and 4.38 (95% CI 2.58 to 
7.41, p<0.001) when the follow- up time reached 9 years 
(figure 2).

In the subgroup analyses, the risk of dyslipidaemia was 
significantly higher in the antipsychotics exposed group 
regardless of the gender, age, ethnic origin, marital status 
of participants. Inpatients aged 18–29 years had higher 
aHR (3.38, 95% CI 2.77 to 4.12, p=0.004) than those in 
other age groups. Inpatients from third level hospitals 
had higher aHR (2.77, 95% CI 2.54 to 3.03, p<0.001) 

than those from second level hospitals. Among those who 
did not have hypertension at the baseline, a much higher 
aHR (2.47, 95% CI 2.27 to 2.68, p=0.030) was observed 
than those who had hypertension at the baseline (aHR 
2.04, 95% CI 1.74 to 2.40). A similar trend was observed 
between inpatients with diabetes and those without, 
although the difference was not significant. Those who did 
not have diabetes at the baseline had higher aHR (2.45, 
95% CI 2.26 to 2.65, p=0.304) than those had diabetes at 
the baseline (aHR 2.20, 95% CI 1.80 to 2.67). Compared 
with inpatients with three or more admissions, those with 
two admissions had higher aHR for dyslipidaemia (aHR 
3.28, 95% CI 2.94 to 3.67, p<0.001, figure 3).

In the sensitivity analysis, exclusion of those who had 
mental and behavioural disorder due to use of alcohol 
did not alter the association between antipsychotics and 

Table 2 Incidence rate and risk of dyslipidaemia by follow years

Follow 
years

All inpatients Exposed Unexposed

cHR (95% CI)
Person- 
years

No of 
events

Incidence 
rate*

Person- 
years

No of 
events

Incidence 
rate

Person- 
years

No of 
events

Incidence 
rate

0- 3413.04 1109 32.49 2156.12 858 39.79 1256.91 251 19.97 2.06 (1.79 to 2.37)

1- 6446.95 645 10 3723.66 425 11.41 2723.29 220 8.08 1.41 (1.20 to 1.66)

2- 8012.15 570 7.11 4641.39 385 8.29 3370.76 185 5.49 1.65 (1.39 to 1.97)

3- 8286.31 452 5.45 4207.67 293 6.96 4078.64 159 3.9 1.85 (1.53 to 2.24)

4- 7719.02 316 4.09 3727.35 226 6.06 3991.67 90 2.25 2.77 (2.17 to 3.54)

5- 7346.43 257 3.5 3719.53 186 5 3626.89 71 1.96 2.28 (1.73 to 3.00)

6- 7054.66 231 3.27 3646.4 167 4.58 3408.26 64 1.88 2.42 (1.82 to 3.23)

7- 6403.47 187 2.92 3675.03 148 4.03 2728.44 39 1.43 2.32 (1.63 to 3.30)

8- 5491.03 132 2.4 3177.74 111 3.49 2313.29 21 0.91 4.25 (2.66 to 6.79)

9–14 13 245.02 170 1.28 8187.15 153 1.87 5057.87 17 0.34 4.32 (2.61 to 7.14)

Total 73 418.07 4069 5.54 40 862.05 2952 7.22 32 556.02 1117 3.43 2.07 (1.93 to 2.22)

*Per 100 person- years.
cHR, crude HR.

Figure 2 Risk of dyslipidaemia for antipsychotics exposed 
inpatients by follow years (adjusted for gender, age groups, 
ethnic origin, marital status, payment, hospital level, 
hypertension, diabetes mellitus and number of admissions).
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risk of dyslipidaemia (aHR 2.48, 95% CI 2.29 to 2.68, 
p<0.001).

DISCUSSION
To our knowledge, this is the largest hospital- based cohort 
study conducted among Chinese mental health inpatients, 
which had long- term follow- up period to detect the long- 
term impact of antipsychotics on dyslipidaemia. In this 
study, we found that the incidence rate of dyslipidaemia 
was 5.54 per 100 person- years among mental health inpa-
tients. Antipsychotics use was associated with a twofold 
higher incidence rate of dyslipidaemia. The incidence 
rate of dyslipidaemia was 7.22 and 3.43 per 100 person- 
years in patients who used antipsychotics and those who 
never used antipsychotics. Researchers examined the 
incidence of hyperlipidaemia among patients with major 
depressive disorder (MDD) and bipolar disorder, the 
annual incidence of hyperlipidaemia was 3.62% for MDD 
and 4.37% for bipolar disorder.22 23 The overall dyslipi-
daemia incidence rate in our study was slightly higher 

than the results from above- mentioned studies. One of 
the reasons that could have caused the different inci-
dence rates was the different study design. In our study, 
we included patients with MDD and bipolar disorder, as 
well as those with schizophrenia, schizoaffective disorder. 
Moreover, our study had a long- term follow- up, which 
benefits the detection of long- term outcomes.

Our findings showed that antipsychotics use was asso-
ciated with an increased risk of dyslipidaemia. After 
adjusting for all covariates, results from Cox regression 
showed that inpatients who used antipsychotics were 
2.41 times more likely for dyslipidaemia compared 
with those never used antipsychotics. This result was 
consistent with previous studies.11 24 Vancampfort et al24 
conducted a meta- analysis of metabolic syndrome and 
its components among people with SMI. They found 
that patients receiving all individual antipsychotics were 
at higher metabolic syndrome risk when compared with 
those who never received antipsychotics. A recent meta- 
analysis including 100 RCTs observed increases in TC, 
LDL cholesterol and TG concentrations with quetiapine, 
olanzapine and clozapine, suggesting that the most effi-
cacious antipsychotics were associated with the greatest 
metabolic disturbance.11 In this study, antipsychotics as 
a group was associated with higher risk of dyslipidaemia 
among mental health inpatients. However, it is worth 
noting that inpatients from exposed group were more 
likely to have schizophrenia, schizotypal and delusional 
disorders, which might be related to the higher risk for 
dyslipidaemia. Furthermore, previous study showed that 
antipsychotics differed substantially in side effects.25 
Dyslipidaemia risk related to specific antipsychotics 
remains a topic that warrant further research.

In our study, both short- term and long- term antipsy-
chotics use were associated with higher risk of dyslipi-
daemia. Zhai et al19 performed a retrospective cohort 
study in patients with first- episode schizophrenia and 
never previously treated with antipsychotics. They found 
that after a short period of antipsychotic exposure (22.7 
days in average), lipid abnormalities markers were signifi-
cantly elevated.19 Dyslipidaemia induced by antipsy-
chotics was considered as resulting from drug- induced 
weight gain.26 Evidence showed that binding to certain 
neurotransmitter receptors might partly explain antipsy-
chotic associated weight gain.27 For example, olanzapine 
has relatively high 5- HT2A receptor blocking activity, 
which increases appetite and may be associated with 
weight gain.27 28 Besides, drugs with high affinity for H1 
receptors have sedative effects, which may induce weight 
gain because of reduced mobility.27 Furthermore, new 
evidence revealed that dyslipidaemia may occur very early 
during treatment and may even precede weight gain.26 
In liver, excess sterol- regulatory element- binding proteins 
(SREBP) activity could account for elevated circulating 
cholesterol, free- fatty acids and triacylglycerols.29 Animal 
study suggested that clozapine and risperidone signifi-
cantly increased hepatic expressions of SREBP in rats, 
whereas levels of serum lipid parameters were markedly 

Figure 3 Subgroup analyses of association between 
antipsychotics and the risk of dyslipidaemia (adjusted for 
gender, age groups, ethnic origin, marital status, payment, 
hospital level, hypertension, diabetes mellitus and number of 
admissions).
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elevated.29 Therefore, dyslipidaemia should not be viewed 
only as a consequence of weight gain, but also as a sepa-
rate and direct adverse effect of antipsychotics therapy.12 
In this study, inpatients used antipsychotics for more 
than 8 years had a four times higher risk of dyslipidaemia 
compared with inpatients never use antipsychotics with 
similar follow- up time. This particular higher risk might 
because that the longer the treatment, the greater the 
chance of insufficient adherence.30 Poor adherence to 
antipsychotic treatments may influence adherence to 
medications for comorbid health conditions, which may 
lead to poorly managed and undertreated comorbid 
conditions in this population.31

Our results from subgroup analysis showed that anti-
psychotics use was associated with higher risk of dyslip-
idaemia, regardless of the characteristics of inpatients. 
It is remarkable that the risk of dyslipidaemia associ-
ated with antipsychotics was much higher among inpa-
tients aged 18–29 years. This result was in line with that 
of previous study.26 Our result suggested that young 
mental health inpatients who were between 18 and 29 
years old had substantially higher risk for dyslipidaemia 
after antipsychotics treatment compared with inpa-
tients from other age groups. It was reported that the 
awareness, treatment and control rates of dyslipidaemia 
were lower among young population in China.5 There-
fore, monitoring lipid parameters during antipsychotic 
treatment should not be restricted to older inpatients, 
but in all age group inpatients starting antipsychotic 
medication.

Another important finding in our study was that inpa-
tients without hypertension had substantially higher risk 
of dyslipidaemia after antipsychotic exposure. The clin-
ical use of antipsychotics should take into consideration 
the psychiatric and physical condition of the patient and 
the pharmacological profiles of drugs.12 In this study, the 
baseline prevalence of hypertension was lower in antipsy-
chotic exposed group than that in antipsychotic unex-
posed group. As hypertension and diabetes were major 
risk factors of dyslipidaemia,5 patients with these condi-
tions might be likely given lower metabolic risk antipsy-
chotics, while patients without baseline hypertension or 
diabetes might be likely given higher metabolic risk anti-
psychotics.19 Our results suggested that intensive meta-
bolic monitoring and intervention should accompany 
antipsychotic treatment in all patients, regardless of their 
baseline comorbid conditions.26

Our study has several strengths. First, out study was a 
large hospital- based cohort study, the long- term follow- up 
enabled us to detect the long- term effect of antipsy-
chotic treatment. Second, dyslipidaemia cases were iden-
tified according to ICD-10 codes from medical records. 
The results from our study were comparable with other 
studies of the similar kind. Third, we excluded patients 
who had dyslipidaemia and fatty liver at baseline, which 
ensured that newly recorded dyslipidaemia cases during 
the study period were more likely to be associated with 
antipsychotics, and reduced the bias of observation study.

Our study has several limitations. First, we did not 
include outpatients and those treated and managed 
in communities in the present study. Therefore, 
the generalisability of our findings might be biased. 
Second, as patients might use antipsychotics before 
entering cohort, or discontinue their drug treat-
ment during the study period, the accurate duration 
of antipsychotics exposure might be different from 
the follow- up time. Our results using the length of 
follow- up as proxy for the duration of antipsychotics 
exposure might be biased. Third, some factors related 
with dyslipidaemia were not available from medical 
records, such as body weight, smoking status, diet 
and physical activity. Thus, we could not control these 
factors in our analysis, which might bias our results. 
Finally, antipsychotics were grouped in this study, 
thus no results about specific antipsychotics could be 
made. Further studies are required for dyslipidaemia 
risk associated with specific antipsychotic drugs.

CONCLUSIONS
Both short- term and long- term antipsychotics use was 
associated with higher risk of dyslipidaemia among 
Chinese inpatients with mental illness. Dyslipidaemia 
risk increased with duration of antipsychotics use. 
Dyslipidaemia was especially prominent in young 
patients and those without hypertension. Metabolic 
monitoring and intervention should accompany anti-
psychotic treatment in all patients for early detection 
of lipid abnormality and reduction of cardiovascular 
risk.
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