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Purpose: To investigate the prevalence, influencing factors, and cognitive characteristics of 
depressive symptoms in elderly patients with chronic schizophrenia.
Patients and Methods: A total of 241 elderly patients with chronic schizophrenia and 156 
healthy controls were enrolled in this study. The Geriatric Depression Scale (GDS) was used 
to assess depressive symptoms; the Positive and Negative Syndrome Scale was used to 
assess psychotic symptoms; and both the Mini-Mental State Examination and Montreal 
Cognitive Assessment were used to assess overall cognitive function, while the Activity of 
Daily Living Scale was used to assess daily living ability.
Results: The prevalence of depressive symptoms was 48.5% (117/241) in elderly patients 
with chronic schizophrenia, which was substantially higher than that of normal controls 
(17.3%, 27/156). Using a stepwise binary logistic regression analysis, we found that high 
education (p=0.006, odds ratio [OR]=1.122, 95% confidence interval [CI]:1.034–1.218) and 
hypertension (p=0.019, OR=0.519, 95% CI: 0.300–0.898) were influencing factors for the 
comorbidity of depressive symptoms. Compared with individuals without depressive symp-
toms, individuals with depressive symptoms usually display worse overall cognitive function 
and more severe impairment of activities of daily living, but fewer psychotic symptoms. 
Interestingly, the GDS score was negatively correlated with the course of the disease (r= 
−0.157, p=0.016), suggesting that patients who had recently been admitted to the hospital 
were more likely to develop depression.
Conclusion: Elderly patients with chronic schizophrenia are often associated with higher levels 
of depression. Therefore, their overall cognitive function is worse, and their activities of daily 
living are more seriously impaired. Therefore, these patients should be provided with appropriate 
psychological comfort, especially those who have recently been admitted to the hospital.
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Introduction
Clinical and subclinical depression are common complications of schizophrenia,1 

which affects 44–75% of the elderly.2 Elderly patients with both schizophrenia and 
depressive symptoms tend to experience increased physical illness, increased func-
tional impairment, and poorer medication management, causing a reduction in life 
expectancy by 10–25 years.3 In addition to difficulties in treatment, depressive 
symptoms can affect cognitive function, activities of daily living, and quality of life 
in elderly patients with schizophrenia.4 Moreover, depressive symptoms are also 
associated with impaired functional remission and suicide in patients with 
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schizophrenia, independent of psychotic remission.5 

Therefore, it is essential that depressive symptoms are 
identified and managed properly to improve clinical out-
comes in elderly patients with schizophrenia.

Accumulated evidence suggests that people with schi-
zophrenia are more likely to suffer from depression than 
the general population;6 however, data often varies widely. 
For example, one community study found that 47.5% of 
older patients with schizophrenia had experienced 
a depressive episode,7 while another cross-sectional study 
found that 78.1% of older patients with schizophrenia had 
either syndromal (47.5%) or subsyndromal (30.6%) 
depressive symptoms.8 We speculate that the primary rea-
son for the differing results in the above studies may be 
differences in survey tools and methods. In addition, 
because the negative symptoms and depressive symptoms 
of schizophrenia are very similar and often overlap, it is 
also quite difficult to distinguish them effectively.9

There are several reasons to explain the association 
between chronic schizophrenia and depressive symptoms. 
First, depressive symptoms are associated with both 
insight and negative evaluations of schizophrenia, suggest-
ing that the way a person thinks about the illness may 
influence the occurrence of depressive responses.10 

Second, patients with chronic schizophrenia often develop 
secondary depressive symptoms within the first year after 
discontinuing medication.11 Third, inflammatory stimuli 
can decrease connectivity in reward-relevant neural circui-
try and decrease neural activity in the ventral striatum, 
which ultimately leads to depression;12 however, this 
mechanism has not yet been widely recognized.

Recently, researchers have focused on identifying bio-
markers, such as illness severity13 and marital status, that 
might be associated with depressive symptoms in patients 
with schizophrenia.14 Similarly, other general demo-
graphic data such as sex, education, hypertension, and 
diabetes mellitus, may also play a role in the incidence 
of depressive symptoms in schizophrenia patients.15–17 In 
China, elderly patients with chronic schizophrenia tend to 
experience lengthy hospitalizations, and the closed envir-
onment often aggravates depression in patients. However, 
previous studies only focused on elderly individuals with 
schizophrenia in the community, while ignoring the long- 
term hospitalized population.1,7 We hypothesize that older 
patients with schizophrenia who are hospitalized for an 
extended time period tend to have more severe depressive 
symptoms and more impaired social functioning.

To test the research hypothesis for the current study, we 
described clinical characteristics of long-term hospitalized 
elderly patients with schizophrenia based on four dimen-
sions: depressive symptoms, psychotic symptoms, cogni-
tive symptoms, and daily living ability. Concomitantly, we 
also explored risk factors that may affect depressive symp-
toms, such as sex, age, education, smoking, drinking, and 
lipid metabolism.

Materials and Methods
Participants
This cross-sectional study was conducted from January 1, 
2020 to January 1, 2021, and a total of 241 elderly chronic 
patients (men/women=133/108, average age: 66.38±5.601) 
with schizophrenia were recruited from the Shanghai 
Mental Health Center. All participants were required to 
meet the following requirements: 1) aged 65 years and 
above; 2) hospitalized long-term (at least one year); 3) 
diagnosed with schizophrenia according to the 
International Classification of Diseases 10 diagnostic stan-
dards; 4) not diagnosed with any severe medical condi-
tions, such as infections or cancer; and 5) willing to 
participate in the project. Exclusion criteria were: 1) aged 
< 65 years; 2) suffering from other mental illnesses or 
cognition-related disorders, such as Alzheimer’s disease 
(dementia was diagnosed according to Clinical Dementia 
Rating (CDR) and cognitive scores), bipolar disorder, or 
depression; and 3) refusing to cooperate; 4) having data 
defects in their patient history. All eligible participants’ 
information, such as general demographic information 
(age, sex, education, BMI), daily life habit information 
(such as smoking and drinking), disease-related informa-
tion (diabetes, hypertension, and hyperlipidemia), and cur-
rently prescribed medicines (typical antipsychotics or 
atypical antipsychotics, antidepressants, and benzodiaze-
pines), were collected using standardized questionnaires. 
Additional information, such as blood lipids, high-density 
lipoprotein, low-density lipoprotein, albumin, and fasting 
glucose was gathered from medical records and collateral 
resources. Simultaneously, we also recruited 156 control 
patients who had: 1) no subjective memory complaints; 2) 
a global CDR score of 0, rated by the clinician; and 3) 
objective cognitive score in the normal range. General 
demographic data for the control patients are shown in 
Schedule 1.

The Research Ethical Committee of the Affiliated 
Mental Health Center of the Shanghai Jiaotong University 
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School of Medicine approved the study protocol. Written 
informed consent was obtained from all participants prior to 
the study. All research procedures were carried out accord-
ing to the principles of the Declaration of Helsinki.

Neuropsychological Assessment
Depressive Symptoms
The Geriatric Depression Scale (GDS)18 was used to eval-
uate depressive symptoms in all elderly patients with schi-
zophrenia. The GDS consists of 30 items, assessing a wide 
range of areas, from emotion (eg apathy, sadness, and 
crying) to cognition (eg guilt, helplessness, and 
worthlessness).19 Its scores range from 0 to 30, with 
a score of 0 to 10 indicating no depression, and a score 
greater than 11 indicating possible depression.20,21 

Previous studies have shown that GDS can effectively 
assess depressive symptoms in patients with 
schizophrenia.22–24 In our current study, we used a score 
of 11 or above as the basis for classifying elderly patients 
with schizophrenia with depressive symptoms.

Cognitive Function
The Mini Mental State Examination (MMSE) and 
Montreal Cognitive Assessment Test (MoCA) are the 
most commonly used assessment tools in the field of 
geriatric cognition.25,26 The scores of both tests range 
from 0 to 30, with lower scores representing cognitive 
impairment. In general, the sensitivity of MoCA is higher 
than that of MMSE, but MMSE helps to classify the 
severity of dementia.27,28 Previous studies have suggested 
that the MMSE and MoCA may be used successfully in 
elderly patients with schizophrenia.29,30

Psychobehavioral Symptoms
The Positive and Negative Syndrome Scale (PANSS) is 
considered an operable, drug-sensitive tool that provides 
a balanced representation of positive and negative symp-
toms and measures relationships between symptoms as 
well as with global psychopathology.31 The scale consists 
of 30 items that can be used to measure positive (7 items) 
and negative syndromes (7 items), as well as their differ-
ences, and general severity (16 items) of the disease.32 The 
PANSS has been widely used in the assessment of psy-
chiatric symptoms in schizophrenia and other psychiatric 
disorders.33,34

Daily Living Abilities
The Activity of Daily Living (ADL) Scale assesses 14 
activities of daily living and is administered to the patient 

caregiver as an interview. The scale contains two compo-
nents: basic ADL, such as self-feeding, dressing, and 
personal hygiene, and instrumental ADL, such as mana-
ging finances, leisure activities, and household chores. The 
ADL scores range from 14 to 64. A higher score indicates 
greater impairment.35,36

Blood Biochemistry and Apolipoprotein 
E genotype Detection
All study subjects ceased eating after 9 p.m. the day before 
testing, and their peripheral blood was collected the 
next day between 7:00 a.m. and 9:00 a.m. Anticoagulant 
tubes and clot activating gel-containing serum separator 
tubes were used to assay blood indices such as fasting 
plasma glucose, low-density lipoprotein, high-density lipo-
protein, cholesterol, and triglycerides. Apolipoprotein 
E (APOE) has three different forms: E2, E3, and E4; of 
which E3 is the most common. The APOE E3 allele is 
differentiated by cysteine at 112 and arginine at 158 in the 
APOE receptor binding region, while the binding ability of 
APOE E2 alleles (cys-112 and cys-158) decreases signifi-
cantly. For this study, genomic DNA was extracted from 
blood cells after high-speed centrifugation using a blood 
genomic DNA extraction kit (Qiagen NV, Venlo, the 
Netherlands), and multiplex amplification refractory muta-
tion system polymerase chain reaction was used to deter-
mine APOE genotype. According to a previously 
described method,37 APOE E2 included ε2/ε2, ε2/ε3, and 
APOE E3 included ε3/ε3, while APOE E4 types included 
ε3/ε4, and ε4/ε4.

Statistical Analysis
Continuous variables were expressed as mean ± standard 
deviation, and categorical variables as frequencies (%). An 
analysis of variance (ANOVA) was performed for continu-
ous variables between the two groups (the schizophrenia 
with depressive symptoms group and the schizophrenia 
without depressive symptoms group), while the chi-square 
test was used to analyze the categorical variables. Next, we 
used different binary regression models to examine the 
association between depressive symptoms and the differen-
tial variables between the two groups. Model a) controlled 
some variables, such as level of education, hypertension, and 
APOE genotypes; Model b) further controlled for other 
variables, such as the total score of MMSE, MoCA, ADL, 
and PANSS. Correlation analysis was used to investigate the 
association between GDS, general demographic data, and 
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neuropsychological tests. Two-tailed tests were performed at 
a significance level of P<0.05, and all statistical analyses 
were performed using SPSS (version 22.0; IBM 
Corporation, Armonk, NY, USA).

Results
Prevalence of Depressive Symptoms
The prevalence of depressive symptoms in elderly patients 
with schizophrenia was 48.5% (117/241), whereas that in 
elderly control patients was 17.3% (27/156). Using the 
chi-square test, we found that the prevalence of depressive 
symptoms in elderly patients with schizophrenia was sig-
nificantly higher (X2=52.964, p<0.001) than that in normal 
controls. Figure 1 shows the results.

Comparison of General Demographic 
Data and Neuropsychological Tests 
Between the Two Groups
Patients with depressive symptoms had lower average 
education; lower proportion of hypertension; lower 
MMSE, MoCA, and PANSS scores; higher GDS and 
ADL scores (p<0.05); and a higher proportion of APOE 
E2 and APOE E4 genotypes than patients without depres-
sive symptoms. There was no statistical difference in age, 
albumin, triglycerides, total cholesterol, high-density lipo-
protein, low-density lipoprotein, fasting plasma glucose, 
body mass index, course of disease, age of onset, male sex, 
diabetes, hyperlipidemia, smoking, drinking, or atypical 
antipsychotics between the two groups. The results are 
shown in Table 1.

Results of the Binary Regression Analysis
Using binary regression analysis, treating the presence or 
absence of depressive symptoms as the dependent vari-
able, we found that high education (p=0.006, OR=1.122, 
95% CI:1.034–1.218) may be a risk factor for depressive 
symptoms, while hypertension (p=0.019, OR=0.519, 95% 
CI:0.300–0.898) was a protective factor (model); this rela-
tionship remained statistically significant after adjusting 
for total scores of MMSE, MoCA, ADL, and PANSS 
(model b). The results are shown in Table 2.

Factors Possibly Related to GDS
Next, we explored the factors that may be related to GDS, 
such as age, sex, and neuropsychological tests, and found 
that GDS was negatively correlated (r=−0.157, p=0.006) 
with the course of disease. Figure 2 shows the results.

Discussion
In the current study, we investigated the prevalence and influ-
encing factors of depressive symptoms in elderly patients with 
schizophrenia and found that 1) the prevalence of depressive 
symptoms in elderly patients with schizophrenia was 48.5%, 
which was substantially higher than that in normal controls 
(17.3% [27/156]); 2) high education (p=0.006, OR=1.122, 
95% CI:1.034–1.218) and hypertension (p=0.019, 
OR=0.519, 95% CI:0.300–0.898) were important factors of 
depressive symptoms; 3) elderly patients with schizophrenia 
and depressive symptoms tended to have worse overall cog-
nitive function and activities of daily living, but also had fewer 
psychiatric symptoms; and 4) the total score of GDS was 
negatively correlated (r=−0.157, p=0.006) with the course of 
disease.

Long-term hospitalization is a primary issue in the 
treatment of schizophrenia. As the development of com-
munity-based services is limited, Chinese inpatients with 
schizophrenia tend to experience prolonged hospital 
stays.38 According to a survey, the average length of stay 
for these patients in mental hospitals in 2011 was about 
300 days, and the number of patients hospitalized for more 
than 1 year accounted for approximately 60% of the total 
capacity of the hospital.39 Studies have shown that lone-
liness and poor social support have negative effects on 
depression and mortality,40 so it is necessary to investigate 
the prevalence of depressive symptoms and their influen-
cing factors in long-term hospitalized elderly patients with 
schizophrenia.

Using the geriatric depression scale (GDS), our study 
found that the prevalence of depressive symptoms in elderly 

Figure 1 Comparsion of the prevalence of depressive symptoms between the 
elderly with schizophrenia and the normal elderly. 
Note: The prevalence of depressive symptoms in elderly schizophrenia (48.5%) is 
significantly higher than that (17.3%) in normal elderly.
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Table 1 Demographic, Clinical, and Cognitive Characteristics in Chronic Elderly Schizophrenia with or Without Depressive 
Symptoms

Variables With Depression (n=117) Without Depression (n=124) X2 or F P

Age, y 66.10±5.636 66.64±5.578 0.547 0.460

Education, y 7.69±3.376 8.83±3.356 6.938 0.009*

Albumin, g/L 40.34±4.637 40.97±4.082 1.254 0.264

Triglycerides, mmol/L 1.41±0.888 1.37±0.729 0.134 0.714

Total cholesterol, mmol/L 4.66±1.051 4.81±0.995 1.374 0.242

High density lipoprotein, mmol/L 1.29±0.457 1.35±0.409 0.934 0.335

Low density lipoprotein, mmol/L 2.69±0.773 2.81±0.767 1.568 0.212

Fasting plasma glucose, mmol/L 5.40±1.081 5.49±1.436 0.264 0.608

Body mass index, kg/m2 24.13±3.849 24.15±4.371 0.001 0.978

Course of disease, y 34.39±13.590 37.50±11.641 3.543 0.060

The onset age, y 31.55±13.449 29.16±11.331 2.192 0.140

Male, n(%) 63(53.8) 70(56.5) 0.165 0.699

Hypertension, n(%) 35(29.9) 53(42.7) 4.273 0.045*

Diabetes, n(%) 31(26.5) 27(21.8) 0.734 0.452

Hyperlipidemia, n(%) 50(42.7) 44(35.5) 1.330 0.291

Smoker, n(%) 46(39.3) 47(37.9) 0.051 0.895

Drinker, n(%) 17(14.5) 15(12.1) 0.310 0.705

Atypical antipsychotics, n(%) 20(17.2) 17(14.3) 1.332 0.514

Antidepressant, n(%) 9(7.7) 5(4.0) 1.474 0.276

Benzodiazepines, n(%) 42(35.9) 39(31.5) 0.533 0.497

APOE genotypes

APOE E2 21(17.9) 13(10.5) 6.414 0.040*

APOE E3 71(60.7) 94(75.8)

APOE E4 25(21.4) 17(13.7)

Neuropsychological test

MMSE 19.49±6.844 21.23±6.631 141.340 <0.001*

MoCA 14.00±6.139 15.88±6.032 100.306 <0.001*

GDS 15.03±3.930 5.33±2.719 172.619 <0.001*

ADL 25.97±9.619 25.89±10.970 150.399 0.004*

PANSS

Positive symptom scale 11.48±4.956 12.44±6.640 142.956 <0.001*

Negative Symptom Scale 16.68±6.535 18.46±8.380 198.389 <0.001*

General Condition Scale 30.08±6.643 33.41±11.288 432.351 <0.001*

Total score scale 58.67±14.440 64.80±22.592 366.042 <0.001*

Note: *p<0.05. 
Abbreviations: MMSE, Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; GDS, Geriatric Depression Scale; ADL, Activity of Daily Living Scale; 
PANSS, Positive and Negative Syndrome Scale.
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patients with schizophrenia was 48.5%, which was much 
higher than that in normal controls (Table 3). In a study by 
Xu et al,5 the prevalence of depressive symptoms in male 
schizophrenia inpatients was found to be 41.8%, while in the 
study by Bener et al, the prevalence of major depressive 
disorder in inpatients with schizophrenia was 36.8%.41 Yet 
another study by Baynes et al found that the prevalence of 
depressive symptoms in chronic schizophrenia was 13.3%.42 

Therefore, our research was not consistent with previous 
studies; however, those previous studies have not been con-
sistent with each other. We suggest that the differences could 

be attributed to different evaluation tools and diagnostic 
methods, with some studies using clinical diagnosis and 
some scale threshold diagnosis.

Using binary logistic regression analysis, we found that 
high education and hypertension were the main influencing 
factors of depressive symptoms in elderly patients with schi-
zophrenia. A meta-analysis showed that high education is one 
of the main risk factors of suicide in patients with 
schizophrenia;15 another study also pointed out that being 
well-educated was a risk factor for both depression and suicide 
in patients with schizophrenia.39 The relationship between 
hypertension and depressive symptoms is very complex, and 
the relevant conclusions are inconsistent; for example, one 
study showed that the risk of depressive symptoms increased 
significantly within one year of the diagnosis of hypertension 
but decreased after one year.43 A separate study showed that 
hypertension was a chronic stressor of depression,44 while 
another study showed a negative correlation between hyper-
tension and depressive symptoms.45 There are several expla-
nations for why hypertension helps prevent depressive 
symptoms in elderly patients with schizophrenia. First, the 
combination of some blood pressure medications, for example 
beta blockers such as thiazide, and an angiotensin converting 
enzyme inhibitor at half the standard dose, can help prevent 
depressive symptoms and Alzheimer’s disease.46 Second, 
other blood pressure-lowering treatments, such as exercise, 
diet, weight control, and smoking control, have been shown 
to have a protective effect on subsequent depressive 
symptoms.47 Third, high blood pressure can increase the levels 
of neurotrophic factors in the brain, which is thought to be 
a protective factor for depressive symptoms.48 However, 
hypertension can also play an important role in the 

Table 2 Binary Logistic Regression Analyses for Factors Related to Depressive Symptoms in Chronic Elderly Schizophrenia

B S.E Wals df p OR 95% Confidence Interval

Modela

Education 0.115 0.042 7.680 1 0.006* 1.122 1.034–1.218

Hypertension −0.656 0.280 5.492 1 0.019* 0.519 0.300–0.898

Modelb

Education 0.123 0.043 8.231 1 0.004* 1.131 1.040–1.230

Hypertension −0.573 0.288 3.956 1 0.047* 0.564 0.320–0.992

PANSS 0.018 0.008 5.349 1 0.021* 1.018 1.003–1.034

Note: *p<0.05. Model a controlled education, APOE genotypes, and hypertension; Model b continued to control MMSE, MOCA, ADL, and PANSS on the basis of Modela. 
Abbreviations: MMSE, Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; GDS, Geriatric Depression Scale; ADL, Activity of Daily Living Scale; 
PANSS, Positive and Negative Syndrome Scale.

Figure 2 Correlation between GDS and course of disease. 
Note: The GDS scale was negatively correlated with the course of disease (r=−0.157, 
p=0.006).
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development of depressive symptoms; for example, sympa-
thetic activation is a specific feature of essential hypertension, 
and may play a pathogenic role in depression. Therefore, the 
relationship between hypertension and depressive symptoms 
needs to be further studied.

Additionally, some depressive symptoms in elderly 
patients with schizophrenia can be a side effect of medica-
tion. For example, previous studies have shown that an 
increased blockade of dopamine D2 receptors by antipsy-
chotics is associated with depressive symptoms and/or 
poorer subjective well-being, especially in high 
doses.49,50 In our current study, some patients received 
higher doses of antipsychotics, so we could not rule out 
the effect of antipsychotics on depressive symptoms, 
which might also be a limitation of our study.

We also explored the influence of depressive symptoms on 
cognitive symptoms, activities of daily living, and psychotic 
symptoms in elderly patients with schizophrenia. By using an 
ANOVA and controlling for education and hypertension, we 
found that patients with schizophrenia and depressive symp-
toms tended to have lower MMSE, MOCA, and PANSS 
scores and higher ADL scores, suggesting that they have 
more severe cognitive and ADL impairment. There have 
been many studies on the effect of depression on cognition 
and daily life ability.51,52 Interestingly, our study found that 
schizophrenic patients with depressive symptoms had signifi-
cantly lower psychiatric symptoms. Because the depressive 
symptoms and negative symptoms of patients with schizo-
phrenia can often overlap,53 we are unable to explain whether 
the above conclusion is an objective truth or an accidental 
phenomenon. Several mechanisms can explain why indivi-
duals with depressive symptoms may have fewer psychotic 
symptoms. First, patients with schizophrenia with depressive 
symptoms are more likely to have predominantly negative 
symptoms,54 which could explain why patients with depres-
sive symptoms have fewer psychotic symptoms. In addition, 
depressive symptoms may be a core symptom of a particular 
type of schizophrenia and may be more prominent than other 
positive or negative symptoms.55 In addition, we also found 
that the total GDS score was negatively correlated with the 

course of disease, suggesting that patients with schizophrenia 
were more likely to have depressive symptoms in the early 
stage of onset.

We acknowledge that there are several limitations to 
our study. First, this was a cross-sectional study, and it was 
impossible to establish causality between depressive 
symptoms and activities of daily living or 
cognition; second, using the scale to diagnose depressive 
symptoms is likely to result in some deviation; and third, 
some depressive symptoms may have resulted from side 
effects of antipsychotics, but we were unable to rule out 
the effects of antipsychotics. Furthermore, the relatively 
small sample size also reduces the reliability of the study.

Conclusion
Depressive symptoms are very common in elderly patients 
with schizophrenia, especially those who are newly diagnosed 
and have been hospitalized for a long time. High education 
and hypertension are significantly associated with depressive 
symptoms in elderly patients with chronic schizophrenia, and 
elderly patients with schizophrenia and depressive symptoms 
tend to have worse overall cognitive function and activities of 
daily living, but also had fewer psychiatric symptoms. 
Therefore, early recognition and control of these depressive 
symptoms will help to improve cognitive function and activ-
ities of daily living in elderly patients with schizophrenia.
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