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Background
Second-generation antipsychotics (SGAs) have been commonly used in patients with severe mental 
illness. The possible association of SGA treatment continuity with new onset diabetes mellitus (NODM) 
in major depressive disorder (MDD) patients is a concern. The aim of this study was to determine if 
there are differences in the risk of NODM between MDD patients receiving SGAs continuously for 
more than 8 weeks and MDD patients receiving SGAs irregularly.
Methods
From the National Health Insurance Research Database (NHIRD), 859 MDD patients treated with SGAs 
continuously for more than 8 weeks were analyzed in a 1:1 propensity-score-matched sample to patients 
treated with SGAs irregularly. Patients were followed up and the outcome was based on ICD-9 CM 
codes indicating NODM. Cumulative incidences of NODM were calculated and the Cox proportional 
hazards model with competing risk was used to determine the risk factors for NODM.
Results
After propensity-score matching, 55 (6.40%) of 859 patients treated with SGAs continuously for 
more than 8 weeks and 59 (6.87%) patients treated with SGAs irregularly developed NODM. Rates of 
NODM among all matched patients were similar. SGA treatment continuity showed no significant risk 
for NODM (hazard ratio [HR] = 0.677; 95% confidence interval [CI], 0.437-1.047; p value=0.079). 
However, elevated risk of NODM was associated with increased age (per year) (HR= 1.040; 95% CI, 
1.026-1.054; p value <0.001), history of hypertensive disease (HR= 2.506; 95% CI, 1.399-4.488; p 
value =0.002), and history of hyperlipidemia (HR= 2.956; 95% CI, 1.782-4.905; p value <0.001).
Conclusions
SGA treatment continuity is not associated with significant risk of NODM in MDD patients. The 
results of this study are helpful for weighing the potential benefits against the potential side effects and 
treatment effects of SGAs in treatment-resistant depression.
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Introduction

Major depressive disorder (MDD) is a disease 
with high prevalence of comorbidity and disability 
(1,2). Prior studies have shown that second-generation 
antipsychotics (SGAs) result in better treatment 
responses than antidepressants alone in difficult-to-
treat patients (3).

Despite their effects on treatment-resistance 
MDD, little is known about the long-term safety of 
SGAs in MDD (4,5). SGAs are first-line treatments 
for schizophrenia. However, increasing numbers of 
reports have raised concerns about the associations 
among SGAs and risks of weight gain, type II diabetes 
mellitus (DM) and related conditions (6), limiting their 
clinical use in depression (7). Depression comorbid with 
cardiometabolic problems leads to poorer treatment 
efficacy (8); hence the association between SGAs and 
DM in patients with depression deserves investigation.

We have reported no significant difference in the 
risk of developing type II DM in MDD patients with 
and without SGA exposure (9). However, it is not well 
known if there is any difference in the risk of new 
onset diabetes mellitus (NODM) between MDD 
patients receiving SGAs continuously and MDD 
patients receiving SGAs irregularly. In this study, 
subjects were divided into two groups: MDD patients 
with continuous SGA treatment for 8 weeks or more 
and MDD patients with irregular SGA treatment. Their 
risks of NODM were analyzed.

Methods

Database
The Psychiatric Inpatient Medical Claim Dataset, 

a subset of the NHIRD, includes data of patients 
who received inpatient psychiatric treatment from 

January 1, 1996 to December 31, 2007 and follow-
up care until December 31, 2012 (10). This dataset 
contains patients’ demographic data and psychiatric 
and other inpatient and outpatient health care 
utilization data including diagnostic codes and 
details of prescriptions, procedures, and surgeries 
(11).

Subjects
This study was approved by the Institutional 

Review Board. Flowchart of sample selection is 
shown in Figure 1. MDD subjects were screened 
based on International Classification of Diseases, 
Ninth Revision, and Clinical Modification (ICD-9 
CM) codes. By ascertaining the diagnostic stability 
of MDD (12) and excluding patients with type I 
or type II DM diagnosis before the index date 
(the date when subjects started SGA treatment), 
2579 MDD patients (ICD9-CM code 296.2 or 
296.3) with psychiatric inpatient histories and SGA 
prescription records for more than 1 day from 
1996-2012 were identified. Based on previous trials 
(3,5) and the stability of prescriptions, we defined 
subjects with continuous SGA treatment as MDD 
patients who received SGAs continuously for at 
least 8 weeks. There were 1179 MDD patients 
who received SGAs continuously for more than 8 
weeks and 1400 MDD patients who did not. We 
used propensity score matching (PSM) to create 
groups with similar characteristics (13,14). Based on 
PSM, 859 patients treated with SGAs continuously 
for more than 8 weeks (SGA continuous exposure 
group) and 859 patients who were not treated with 
SGAs continuously for more than 8 weeks (SGA 
irregular exposure group) were paired (9).

Outcome variable
In this study, a patient was considered an NODM 

case if he or she received ≥ 1 inpatient or ≥ 3 
outpatient ICD-9 diagnostic codes (ICD9-CM code 
250) for type II DM.

Demographic and clinical variables 
The demographic and clinical variables included 

age, gender, comorbid physical and psychiatric 
disorders related to the outcomes of depression and 
cardiometabolic diseases (15,16) and treatments prior 

* Corresponding Author: Chun-Hung Su, MD, PhD
School of Medicine, Chung Shan Medical University, 
Taichung, Taiwan
Tel: +886-4-24730022 ext. 11191
Fax: +886-4-23248130
E-mail: such197408@gmail.com

142



Chun-Yuan Lin, Ming-Hong Hsieh, Chun-Te Lee, Yu-Hsiang Kuan, I-Chia Chien, Chin-Chih Chiou, and Chun-Hung Su

Inpatients with major depressive disorder (MDD) (ICD-9 CM code: 296.2 and 296.3) from January 1,
1996 to December 31, 2012. (N=39,547)

Excluded patients: 28, 534
● Patients with ICD-9 CM code:
   290-295, 296.1, 296.4-296.9, 297-299
   during the period 1996-2012.
● Patients with incomplete demographic data.

MDD patients who did not receive SGA
continuously for more than 8 weeks and
had no record of DM diagnosis from
1996-2012. (N=1,400)

MDD patients who received SGA
continuously for at least 8 weeks and
had no record of DM diagnosis from
1996-2012. (N=1179)

MDD patients with history of psychiatric inpatient stay, demographic data and medical information
from January 1, 1996 to December 31, 2012. (N=11,013)

Propensity score–matched method (indicating the probability of patient’s baseline characteristics,
index dates, comorbid condition and treatments).

MDD patients with record of prescriptions for SGAs during the period 1996-2012.

SGA irregular exposure group (N=859) SGA continuous exposure group (N=859)

Excluded patients: 8, 018
● MDD patients without record of prescription
   for SGAs during the period 1996-2012. 

Excluded patients: 416
● Record of type I or type II DM diagnosis
   before the index date.

Figure 1. Flow chart of sample selection
Abbreviations:
MDD: Major depressive disorder
ICD-9 CM: International Classification of Diseases, Ninth Revision, Clinical Modification
DM: Diabetes mellitus
SGAs: Second-generation antipsychotics
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to SGA (17). A condition was coded as comorbid 
if it was accompanied by ≥ 1 inpatient or ≥ 3 
outpatient relevant ICD-9 diagnostic codes prior to 
the index date. Treatments prior to SGA including 
antidepressants, first generation antipsychotics 
(FGA), anticonvulsants, lithium, stimulants, thyroid 
hormone, and electroconvulsive therapy (ECT) were 
defined as at least one record within one year prior 
to the index date (9).

Statistical Analysis
Continuous variables are expressed as mean (± 

standard deviation) and categorical variables are 
expressed as frequency (%). Differences between 
cohorts were analyzed by chi-square test for 
categorical variables and by independent t-test for 
continuous variables. The observation period started 
on the index date and continued until the development 
of NODM, death, or the end of 2012. Death prior 
to NODM occurrence was considered a competing 
risk event. Kaplan-Meier method and Gray method 

(18) were used to analyze cumulative rates of NODM 
and the differences between the curves were tested 
by the log-rank test. To provide adequate duration 
for examining the outcome while avoiding potential 
confounding factors over time, the observation 
period was set at 5 years (19, 20).We determined whether 
continuous SGA treatment for more than 8 weeks 
is a risk factor for NODM by the Cox proportional 
hazards (PH) model with competing risk and 
calculated hazard ratios (HRs) with 95% confidence 
interval (CI) of NODM. Patients’ demographic and 
clinical variables were analyzed. Data management 
and HR calculations were carried out using the 
SAS system (version 9.2; SAS Institute, Cary, NC). 
Cumulative incidence estimation and Cox PH model 
fitting were implemented using the R software (21). P< 
0.05 was considered statistically significant.

Results

Demographic characteristics
Table 1 shows the characteristics of the two 

groups of MDD patients after PSM. PSM achieved 
good balance for nearly all the characteristics of the 
859 pairs of patients.

Cumulative incidences of type II DM
After PSM, 55 (6.40%) patients treated with 

SGAs continuously for more than 8 weeks (mean 
follow-up period=5.93±2.64 years) and 59 (6.87%) 
patients treated with SGAs irregularly (mean follow-
up period=5.56±2.79 years) developed NODM. 
Death before the occurrence of NODM was defined 
as competing mortality. The cumulative incidences 
of NODM after adjustment for competing mortality 
were similar (modified log-rank p-value=0.578, 
to the end of the data period; modified log-rank 
p-value=0.143, to the end of the 5th year).

Table 2 summarizes the risk of NODM after 
adjusting for competing mortality. SGA treatment 
continuity showed no significant risk for NODM 
(hazard ratio [HR] = 0.677; 95% conf idence 
interval [CI], 0.437-1.047; p value=0.079). Elevated 
risk for NODM was associated with increased 
age (per year) (HR= 1.040; 95% CI, 1.026-1.054; 
p value <0.001), history of hypertensive disease 
(HR= 2.506; 95% CI, 1.399-4.488; p value =0.002) 
and history of hyperlipidemia (HR= 2.956; 95% CI, 
1.782-4.905; p value <0.001). 

Discussion

Metabolic abnormalities are adverse events of 
great concern for patients receiving long-term SGA 
treatment. Therefore, the potential benefits of SGA 
use in MDD should be carefully weighed against 
the potential for onset of abdominal obesity, insulin 
resistance, cardiovascular diseases and related 
conditions (6). To our knowledge, this is the first 
population-based study to compare the risks of 
NODM in MDD patients receiving SGA treatment 
continuously for more than 8 weeks and MDD 
patients receiving SGA treatment irregularly. 

Understanding of the long-term adverse metabolic 
effects of SGA use on MDD patients is insufficient. 
It is difficult to generalize adverse events such as 
NODM in clinical practice due to the small sample 
size, highly selected enrollees and short-term follow-
up periods in most trials (4). Although there has been 
no significant correlation between treatment-emergent 
blood glucose levels in trials longer than 12 weeks (22-

24) , the decision to administer continuous SGAs must 
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Table 1. Characteristics of two groups of MDD patients after propensity matching

Comorbidity (N %)

Psychiatric comorbidities (N %)

Physical related with MDD outcome

Physical related with metabolic outcome

Prior cardiovascular events

Mediaction/Treatment beyond SGA (N%)

Antidepressants uses

Matched Cohorts*

SGA exposed
continuously group 

N=859

Gender (N %) 0.596

p-valueCharacteristics

Age when SGA began (or index date) (Mean, SD) 38.00±16.83 0.98337.99±17.85

Male 419 (48.78) 431 (50.17)

Female 440 (51.22) 428 (49.83)

Alcohol abuse/dependence 40 (4.66) 0.00432 (91.4%)

Anxiety/Dysthymia 471 (54.83) 0.0043 (8.6 %)

Intellectual disabilities 21 (2.44) 0.7511 (31.4%)

Neurologic disorders 101 (11.76) 0.464112 (13.04)

Cardiac diseases 105 (12.22) 0.612113 (13.15)

Endocrine disorders 175 (20.37) >.9999 (1.05)

Malignancy 33 (3.84) 0.80636 (4.19)

Hypertensive disease 138 (16.07) 0.696145 (16.88)

Hyperlipidemia 116 (13.50) 0.309101 (11.76)

Other peripheral vascular disease 8 (0.93) >.9999 (1.05)

Ischemic heart disease 96 (11.18) 0.762101 (11.76)

Cerebrovascular disease (stroke) 61 (7.10) 0.32273 (8.50)

Heart Failure 80 (9.31) 0.93482 (9.55)

Substance abuse/dependence 31 (3.61) 0.00432 (91.4%)

Chronic liver disorders 175 (20.37) 0.504163 (18.98)

115.86+-53.87 0.962115.73+-55.40Average daily dose (mg/day) (Mean, SD)

First generation antipsychotics (FGA)

Note:
*Propensity score-matching 
Definition of study groups and index dates:  
SGA exposed continuously group: MDD patients who received SGA continuously for at least 8 
weeks.  
SGA exposed irregularly group: Propensity score–matched MDD patients without records of 
continuously SGA prescription.
Patients with records of type I or type II DM prior to the index dates were excluded. The index 
date of each patient in the SGA exposed group was assigned to the date of the first dispensing 
of a SGA. The index dates of patients in the unexposed group were assigned as the index 
dates of the corresponding SGA users.
Definition of comorbidity: 
Comorbidity was coded if it showed up in the inpatient record once or in the outpatient records 
3 times prior to the index day.  
Comorbidities, listed by ICD-9 CM code, include anxiety/dysthymia (ICD 300), alcohol 
abuse/dependence (ICD 303, 305.0), substance abuse/dependence (ICD 304, 305.2-305.9), 
Intellectual disabilities (ICD 317-319), neurologic disorders (ICD 290, 310, 332, 340, 345, 
430-438), cardiac diseases (ICD 428, 425, 678, 674, 410-414), endocrine disorders (ICD 244, 
252), chronic liver disorders (ICD 570-572), malignancy (ICD 140-208), hypertensive disease 
(ICD 401), hyperlipidemia( ICD 272), other peripheral vascular disease (ICD 443.9), heart 
failure (ICD 402-404), Ischemic heart disease (ICD 410–414), Cerebrovascular disease (storke) 
(ICD 430–438), and Heart Failure (ICD 402-404).
Definition of treatment:
Usages of antidepressants, FGA, anticonvulsants, lithium, stimulant, thyroid hormone, or ECT 
were defined as at least 1 dispensation1 year prior to the index date. Antidepressant dosages 
were converted to imipramine-equivalent milligrams and antipsychotics dosages were 
converted to chlorpromazine-equivalent milligrams. 
Abbreviations:
MDD: Major Depressive Disorder 
SGA: Second generation antipsychotics  
FGA: first generation antipsychotics  
ECT: electroconvulsive therapy

Kinds (N%) 0.973

Kinds (N%) 0.555

Prescription days (Mean, SD) 173.50+-120.33 0.514169.62+-119.05

0 47 (5.47) 49 (5.70)

1 kind 398 (46.33) 395 (45.98)

≧2 kinds 414 (48.20) 415 (48.31)

Average daily dose (mg/day) (Mean, SD) 139.77±115.77 0.86141.17±122.67

Prescription days (Mean, SD) 75.85±87.66 0.11466.70±87.50

0 404 (47.03) 398 (46.33)

1 kind 288 (33.53) 307 (35.74)

≧2 kinds 167 (19.44) 154 (17.93)

Anticonvulsants (N%) 204 (23.75) 0.821209 (24.33)

Lithium (N%) 28 (3.26) 0.67324 (2.79)

Stimulant (N%) 14 (1.63) >.99914 (1.63)

Thyroid hormone  (N%) 0 -0

ECT (N%) 8 (0.93) 0.3854 (0.47)

SGA exposed
irregularly group

N=859

145



Risk of DM in MDD patients with continuous SGA treatment

Comorbidity (N %)

Psychiatric comorbidities (N %)

Physical related with MDD outcome

Physical related with metabolic outcome

Prior cardiovascular events

Mediaction/Treatment beyond SGA (N%)

Antidepressants uses

Matched Cohorts*

SGA exposed
continuously group 

N=859

Gender (N %) 0.596

p-valueCharacteristics

Age when SGA began (or index date) (Mean, SD) 38.00±16.83 0.98337.99±17.85

Male 419 (48.78) 431 (50.17)

Female 440 (51.22) 428 (49.83)

Alcohol abuse/dependence 40 (4.66) 0.00432 (91.4%)

Anxiety/Dysthymia 471 (54.83) 0.0043 (8.6 %)

Intellectual disabilities 21 (2.44) 0.7511 (31.4%)

Neurologic disorders 101 (11.76) 0.464112 (13.04)

Cardiac diseases 105 (12.22) 0.612113 (13.15)

Endocrine disorders 175 (20.37) >.9999 (1.05)

Malignancy 33 (3.84) 0.80636 (4.19)

Hypertensive disease 138 (16.07) 0.696145 (16.88)

Hyperlipidemia 116 (13.50) 0.309101 (11.76)

Other peripheral vascular disease 8 (0.93) >.9999 (1.05)

Ischemic heart disease 96 (11.18) 0.762101 (11.76)

Cerebrovascular disease (stroke) 61 (7.10) 0.32273 (8.50)

Heart Failure 80 (9.31) 0.93482 (9.55)

Substance abuse/dependence 31 (3.61) 0.00432 (91.4%)

Chronic liver disorders 175 (20.37) 0.504163 (18.98)

115.86+-53.87 0.962115.73+-55.40Average daily dose (mg/day) (Mean, SD)

First generation antipsychotics (FGA)

Note:
*Propensity score-matching 
Definition of study groups and index dates:  
SGA exposed continuously group: MDD patients who received SGA continuously for at least 8 
weeks.  
SGA exposed irregularly group: Propensity score–matched MDD patients without records of 
continuously SGA prescription.
Patients with records of type I or type II DM prior to the index dates were excluded. The index 
date of each patient in the SGA exposed group was assigned to the date of the first dispensing 
of a SGA. The index dates of patients in the unexposed group were assigned as the index 
dates of the corresponding SGA users.
Definition of comorbidity: 
Comorbidity was coded if it showed up in the inpatient record once or in the outpatient records 
3 times prior to the index day.  
Comorbidities, listed by ICD-9 CM code, include anxiety/dysthymia (ICD 300), alcohol 
abuse/dependence (ICD 303, 305.0), substance abuse/dependence (ICD 304, 305.2-305.9), 
Intellectual disabilities (ICD 317-319), neurologic disorders (ICD 290, 310, 332, 340, 345, 
430-438), cardiac diseases (ICD 428, 425, 678, 674, 410-414), endocrine disorders (ICD 244, 
252), chronic liver disorders (ICD 570-572), malignancy (ICD 140-208), hypertensive disease 
(ICD 401), hyperlipidemia( ICD 272), other peripheral vascular disease (ICD 443.9), heart 
failure (ICD 402-404), Ischemic heart disease (ICD 410–414), Cerebrovascular disease (storke) 
(ICD 430–438), and Heart Failure (ICD 402-404).
Definition of treatment:
Usages of antidepressants, FGA, anticonvulsants, lithium, stimulant, thyroid hormone, or ECT 
were defined as at least 1 dispensation1 year prior to the index date. Antidepressant dosages 
were converted to imipramine-equivalent milligrams and antipsychotics dosages were 
converted to chlorpromazine-equivalent milligrams. 
Abbreviations:
MDD: Major Depressive Disorder 
SGA: Second generation antipsychotics  
FGA: first generation antipsychotics  
ECT: electroconvulsive therapy

Kinds (N%) 0.973

Kinds (N%) 0.555

Prescription days (Mean, SD) 173.50+-120.33 0.514169.62+-119.05

0 47 (5.47) 49 (5.70)

1 kind 398 (46.33) 395 (45.98)

≧2 kinds 414 (48.20) 415 (48.31)

Average daily dose (mg/day) (Mean, SD) 139.77±115.77 0.86141.17±122.67

Prescription days (Mean, SD) 75.85±87.66 0.11466.70±87.50

0 404 (47.03) 398 (46.33)

1 kind 288 (33.53) 307 (35.74)

≧2 kinds 167 (19.44) 154 (17.93)

Anticonvulsants (N%) 204 (23.75) 0.821209 (24.33)

Lithium (N%) 28 (3.26) 0.67324 (2.79)

Stimulant (N%) 14 (1.63) >.99914 (1.63)

Thyroid hormone  (N%) 0 -0

ECT (N%) 8 (0.93) 0.3854 (0.47)

SGA exposed
irregularly group

N=859
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Table 2. Risk of NODM after adjusting for competing mortality

HR 95% CI p value

age per year 1.04 1.026-1.054 <.001

Cohort- receiving SGA continuously≧ 8 weeks 0.677 0.437-1.047 0.079

Sex-male gender 1.354 0.830-2.209 0.225

Anxiety/Dysthymia 1.176 0.760-1.819 0.466

Alcohol abuse/dependence 1.214 0.468-3.147 0.691

Substance abuse/dependence 1.513 0.518-4.418 0.449

Neurologic disorders 0.511 0.200-1.307 0.161

Hyperlipidemia 2.956 1.782-4.905 <.001

Cardiac diseases 1.393 0.422-4.597 0.586

Endocrine disorders 0.474 0.052-4.278 0.506

Hypertensive disease 2.506 1.399-4.488 0.002

Chronic liver disorders 1.309 0.823-2.083 0.255

Ischemic heart disease 0.411 0.119-1.414 0.158

Cerebrovascular disease (stroke) 1.051 0.359-3.079 0.928

Heart Failure 0.702 0.343-1.435 0.332

Malignancy 0.655 0.244-1.758 0.401

Antidepressants dose 0.999 0.995-1.003 0.738

Antidepressants prescription days 1 0.998-1.002 0.926

First generation antipsychotics dose 1 0.998-1.002 0.886

First generation antipsychotics prescription days 0.999 0.996-1.002 0.658

Anticonvulsants 0.932 0.502-1.732 0.824

Lithium 0.387 0.073-2.069 0.267

Note:
The hazards ratios (HR) with 95% confidence intervals (CI) of new onset diabetes mellitus 
(NODM) were analyzed using the Cox proportional hazards (PH) model with competing risk. To 
provide adequate duration for examining the outcome and to avoid potential confounding 
factors over a longer period of time, the observation period was set to 5 years (19, 20) while we 
determined whether SGA treatment continuously for more than 8 weeks is a risk factor for 
NODM by the Cox proportional hazards (PH) model with competing risk.
Abbreviations:
NODM: new onset diabetes mellitus
HR: Hazards ratios
DM: Diabetes Mellitus
SGA: Second generation antipsychotics 
FGA: First generation antipsychotics
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be based on individual patient needs and consider the 
potential for metabolic changes.

In this study, MDD patients receiving SGAs 
continuously for more than 8 weeks did not demonstrate 
greater incidence of NODM than MDD patients 
receiving SGAs irregularly. However, NODM was 
associated with aging and history of hypertensive 
disease and hyperlipidemia. Possible explanations 
for our results include lower dose of SGAs in our 
patients, treatment adherence of our patients and 
efficacy of continuous SGA treatment. Prior research 
has suggested that the metabolic effects of SGAs 
are dose-dependent (23,25). In our previous study, an 
average daily dose of chlorpromazine-equivalent 
114.23±91.79 mg was administered to MDD patients, 
which is lower than that administered to mania or 
schizophrenia patients (6). Impaired quality of life 
and poor adherence to metabolic control practice 
are very common in patients with depression (26,27). 
Studies have shown that SGA augmentation results 
in better treatment response and higher rates of 
remission in MDD patients with treatment-resistant 
characteristics (3,28). In the current study, some 
patients received SGA treatment continuously for 
more than 8 weeks indicating better adherence and 
tolerance to treatment, as well as benefit from SGAs. 
Since depression and metabolic dysfunction may be 
interrelated, the potential beneficial effects of SGAs 
on physical morbidity and life quality, including 
suitable exercise and nutrition in MDD, require 
comprehensive investigation.

Our results are consistent with the findings of 
previous reports (29) indicating elevated risk of NODM 
in association with hyperlipidemia, hypertension 
and increased age in MDD (30). In addition, statin 
treatment for hyperlipidemia is a possible reason for 
increased risk of NODM (31,32). For early detection and 
to determine consequent treatment, regular checks of 
metabolic syndrome profile are necessary. Moreover, 
SGA treatment should be conservative in patients who 
are older or with hyperlipidemia and/or hypertension.

The strengths of this study are its longer follow-
up duration and investigation of all eligible patients 
in a nationwide sample. In addition, PSM was used 
to balance the groups. Moreover, the time course of 

SGA use and DM could be expounded. However, 
this study also has several limitations. Therefore, 
clinicians should interpret its results cautiously. 
Personal history, family history, lifestyle and records 
of metabolic parameters that could confound the 
outcomes were not available from the NHIRD. Bias 
may have existed due to the influence of unmeasured 
confounders. Selection bias was also a possibility 
since our subjects were MDD patients who had 
psychiatric inpatient stays indicating more severe 
psychopathology. Moreover, the data of patients 
whose initial psychiatric hospitalizations occurred 
in 2008-2011 were not available. There is a need for 
more studies using updated data in the future.

Conclusion

This study indicated that SGA treatment continuity 
is not associated with a significant risk of NODM 
in MDD patients. Although clinicians should 
interpret our results cautiously, this information is 
helpful for weighing the potential benefits against 
the side effects and treatment effects associated 
with SGAs in treatment-resistant depression.
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