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Objective: The objective of the study is to explore the prevalence of mild to severe depressive symptoms in elderly stroke survivors and its associated factors.

Methods: We did data analyses of 335 elders with stroke history. Data were collected in a survey conducted between 2014 and 2015, among permanent residents aged 60 and older in Zhejiang Province, China. Prevalence of mild to severe depressive symptoms among stroke survivors were calculated, and univariate analyses and multilevel logistic regression were used to explore its associated factors.

Results: Prevalence of mild to severe depressive symptoms was 22.09% (95% CI: 17.65–26.53%) in elders with stroke history, more than twice compared to their counterparts not suffering stroke (9.77%, P < 0.001). In multilevel logistic regression, we found that elderly stroke survivors who were illiterate (OR = 2.33, p = 0.008), or had limitation in activities of daily living (OR = 3.04, p = 0.001) were more likely to be present with mild to severe depressive symptoms, respectively, while those with more fresh vegetable consumption were at lower odds (OR = 0.82, p = 0.047).

Conclusions: Prevalence of mild to severe depressive symptoms was high in elderly stroke survivors. Targeted screening might be needed for those being illiterate, disabled in activities of daily living, and having little consumption of fresh vegetable. The association between fresh vegetable consumption and depressive symptom in stroke patients calls for further research.
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INTRODUCTION

Post-stroke depression (PSD) is the most frequent psychiatric problem in stroke survivors, with prevalence varying between populations, assessments, stages after stroke, and inclusion criteria (1). A 2014 meta-analysis stated its prevalence of 31% (2), and a 2017 one described it as 33.5%, with 17.7% in major depression, 13.1% in minor depression, and 3.1% in dysthymia (3). Meanwhile, depression was found to be an important role in many negative consequences of stroke patients. A recent review concluded that PSD was related to all-cause mortality with a hazard ratio of 1.59 (95% CI: 1.30–1.96), after analyzing data from 14 studies (4). In a large-scale, multicenter study in China, depression at 1 year after stroke was significantly associated with poor mental component summary (MCS) scores at 5 years (5). According to a research in Finland, the hazard ratio of recurrent ischemic stroke for depression group was higher than the remaining group (RR = 1.68, 95% CI: 1.07–2.63) (6). A similar association was seen between PSD and recurrent stroke at 1 year (OR = 1.49, 95% CI: 1.03–2.15) in a Chinese cohort study (7).

Stroke is estimated to increase to 23 million in 2030 (1), and PSD is expected to increase accordingly, making it an even more severe public health problem. Many factors associated with PSD were researched, such as age (8), gender, education (9), social support (10, 11), activities of daily living (ADL) (12–14), severity of stroke (15), cognitive impairment, and history of depression (16). However, majority of the previous studies were based on medical care settings (17, 18) and rarely included factors relating to post-stroke health management, such as dietary, body mass index (BMI), and blood pressure control. The current research is based on a community-dwelling elderly population, and investigated a variety of factors including sociodemographic characteristics, underlying condition, frequency of stroke, sequela of stroke, activity of daily living, cognitive function, BMI and blood pressure control, dietary, and other health behaviors. We aim to explore the prevalence of mild to severe depressive symptoms in elderly stroke survivors and its associated factors, to further provide screening indicators for depression among stroke survivors in community.



METHODS


Data Source

Data were obtained from an investigation carried out by Zhejiang Provincial Center for Disease Control and Prevention. It was conducted between 2014 and 2015 in seven randomly selected counties/districts among a total of 90 in Zhejiang Province in eastern China. For each county/district, one or two towns/subdistricts were further selected, and all permanent residents aged 60 years old and above were invited into the survey. A written consent was obtained from each participant. For illiterate elders, informed content was read by their interviewers and signed with finger prints. The investigation was approved by the ethics committee of Zhejiang Provincial Center for Disease Control and Prevention.

Participants were interviewed face to face by trained public health practitioners and nurses using a self-designed questionnaire. The main collected information included demography, socioeconomic status, social support, underlying conditions, activity of daily living, cognitive function, reproductive history, health behaviors, and depressive symptoms. Missing data and logical errors were checked by the staff at Zhejiang Provincial Center for Disease Control and Prevention and returned to the initial interviewers who would try to reinvestigate and correct the information. In total, 10,911 elders were enrolled in the investigation, and those with a stroke history were included in the current study (n = 335).



Variable of Depressive Symptom

Depressive symptom was examined by the Patient Health Questionnaire-9 (PHQ-9). Frequency of nine depressive-related symptoms in the past 2 weeks were collected for each participant, with higher frequency assigned a higher score. Total score ranges from 0 to 27, with a higher score indicating a more severe level. In this study, elders who got total scores of five and above were considered as having mild to severe depressive symptoms (19).



Variables of Sociodemographic Information, Health Condition, and Behaviors

Gender, age, ethnicity, education, marital status, employment, perception of economic status, source of income, and having a child were included as sociodemographic factors. Perception of economic status was defined as participants' self-report of their income level in the residential areas. There were three levels to the answer, which were poor, median, and rich. Source of income was categorized into three groups, which were self-dependent only, partner-dependent only, and others. Having a child was asked by the question, “Do you have a child currently?” Never having a child and having a child pass away were recorded as no.

Frequency of stroke, sequela of stroke, underlying conditions, BMI and blood pressure control, cognitive impairment, and limitation in daily activity were included as health condition. Underlying conditions included the following diseases: hypertension, hyperlipidemia, diabetes, coronary heart disease, emphysema, pulmonary tuberculosis, asthma, chronic bronchitis, gallstone, chronic hepatitis, nephritis, tumor, Parkinson's disease, arthritis, cataract, and glaucoma. Answers to it were stratified into the following three degrees: no underlying condition, one, and two and more. Blood pressure, weight, and height were examined twice the same day as the questionnaire survey. A blood pressure gap exceeding 10 mmHg between the first and second result was considered poor quality, and a third or more test would be performed. BMI was calculated as body weight (kg)/height2 (m2). Those whose blood pressure below 140/90 and BMI between 18.5 and 24 were assessed as having their blood pressure and BMI controlled, respectively. Cognitive function was examined by the mini-mental state examination (MMSE), with a total score ranging from 0 to 30. Participants who were (1) illiterate and scored <18, (2) educated in primary school level and scored <21, or (3) educated in middle school level and above and scored <25 were defined as having cognitive impairment (20). Limitation in daily activity was investigated by the Elderly Activities of Daily Living Scale in the Chinese National Standard of Basic Public Health Service (21). Five activities were asked which were eating, bathing, dressing, toilet hygiene, and functional mobility. Participants who reported being independent to all of them were regarded as having no limitation.

Smoking, drinking, physical activity, fresh fruit and vegetable consumption, living and eating arrangement, and sedentary lifestyle were included as health behaviors. Participants were asked their behaviors in the recent year. Fresh fruit and vegetable consumption were asked by question of how frequently on average you had fresh fruit/vegetable. Categories of answers to fruit consumption were (1) barely not, (2) 1 day a week, (3) 2 days a week, (4) 3 days a week, (5) 4 days a week, and (6) 5 days and above a week. Categories to vegetable consumption's answer were (1) 2 days and fewer a week, (2) 3 days a week, (3) 4 days a week, (4) 5 days a week, (5) 6 days a week, and (6) 7 days a week. Living arrangement was asked by the question, “Usually how many persons were there living together with you (for at least half a year)?” Answers were divided into two groups: living alone and not alone. Eating arrangement was defined the same way. Sedentary lifestyle was asked by the question, “Usually how many hours do you spend each day sitting or lying except for sleep (in the past year)?”



Data Analysis

Factors about sociodemographic information, health conditions, and behaviors were described and examined, respectively, of their univariate association with mild to severe depressive symptoms. Chi-square test, t-test, Chi-square test for trend, or Wilcoxon rank-sum test were used for univariate analysis, as appropriate. Exact P-values were calculated when necessary. In multivariate analysis, those variables showing statistical association with mild to severe depressive symptoms in univariate analyses were included. Multilevel logistic regression with random intercept was employed to explore factors associated with mild to severe depressive symptoms in elders of stroke history, taking into account county/district difference of depressive symptoms.

All analyses were performed using STATA SE 12. All statistical tests reported were two-sided, and P < 0.05 was considered as statistically significant.




RESULTS


Prevalence of Mild to Severe Depressive Symptoms

The mean age of elders with stroke history included in the study was 72.11 ± 7.22 years old, with a gender ratio (men: women) of 1.72. Prevalence of mild to severe depressive symptoms in the participants was 22.09%, with a 95% confidence interval (95% CI) between 17.65 and 26.53%. It is significantly higher than in their counterparts without stroke history (9.77%, P < 0.001), according to the investigation carried out in seven randomly selected counties/districts in Zhejiang Province as mentioned in the Methods section.



Sociodemographic Information of Study Participants

Sociodemographic information of study participants and their univariate associations with mild to severe depressive symptoms are shown in Table 1. A statistically higher percentage of illiteracy was seen in elderly stroke survivors with mild to severe depressive symptoms than those without (63.51%:43.30%, P = 0.002). For the rest of the variables, no statistical difference was found between the two groups (P > 0.05).


Table 1. Sociodemographic information of study participants and their univariate associations with mild to severe depressive symptoms.
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Health Conditions of Study Participants

Health conditions of study participants and their univariate associations with mild to severe depressive symptoms are shown in Table 2. There were statistically more participants having a sequela of stroke in the group with mild to severe depressive symptoms compared to their counterparts (66.67%:51.61%, P = 0.024). More participants were seen as having cognitive impairment in this group (40.54%:26.44%, P = 0.019). A much higher proportion of limitation in daily activity was observed as well, with nearly three times odds in the group with mild to severe depressive symptoms compared to those without (44.59%:14.56%, P < 0.001). For factors like frequency of stroke, underlying conditions, and blood pressure and BMI control, no statistical difference was found between participants with mild to severe depressive symptoms and those without (P > 0.05).


Table 2. Health conditions of study participants and their univariate associations with mild to severe depressive symptoms.
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Health Behaviors of Study Participants

Health behaviors of study participants and their univariate associations with mild to severe depressive symptoms are shown in Table 3. A trend was seen indicating that there were more participants with higher frequency of fresh fruit consumption in the group without mild to severe depressive symptoms (P = 0.019). A similar pattern was observed for frequency of fresh vegetable consumption (P = 0.008). No statistical difference was found between the group with mild to severe depressive symptoms and those without based on factors of smoking, physical activity, drinking, living alone, eating alone, and sedentary lifestyle, respectively (P > 0.05).


Table 3. Health behaviors of study participants and their univariate associations with mild to severe depressive symptoms.
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Multilevel Logistic Regression for Depressive Symptom

Based on the univariate analysis results, education level, sequel of stroke, cognitive impairment, limitation in daily activity, and fresh fruit and vegetable consumption were further included in multivariate analysis. Multilevel logistic regression for the association between selected factors and mild to severe depressive symptoms is shown in Table 4. In this model, association between illiteracy and mild to severe depressive symptoms still reached statistical level, with an odds ratio (OR) of 2.33 (P = 0.008). Limitation in daily activity remained a strong statistical association with mild to severe depressive symptoms (OR = 3.04, P = 0.001). Fresh vegetable consumption's statistical association with mild to severe depressive symptoms was observed as well, with higher frequency of fresh vegetable consumption relating to lower odds of mild to severe depressive symptoms (OR = 0.82, P = 0.047). Sequela of stroke and cognitive impairment were seen positively associated with mild to severe depressive symptoms, respectively, while higher frequency of fresh fruit consumption was seen negatively associated; however, they all failed to reach the statistical level (P > 0.05).


Table 4. Multilevel logistic regression for association between selected factors and mild to severe depressive symptoms.
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DISCUSSION


Prevalence of Mild to Severe Depressive Symptoms

About one third of the patients develop depression after stroke, ranging from 23% at 5 years to 36% at 2–5 months after onset, according to a scientific statement from the American Heart Association issued in 2017 (22). It was concluded consistently that depression is one of the most common complications and the most frequent psychiatric problem among stroke survivors, though the prevalence varies greatly according to different population, assessments, stages after stroke, and inclusion criteria (1), What is more, it has not been significantly reduced in decades based on a comparison of two meta-analysis in 2005 (pooled frequency estimate: 33%, 95% CI: 29 to 36%) and 2014 (pooled frequency estimate: 31%, 95% CI: 28 to 35%), conducted by the same group of scientists (2).

In the current study, prevalence of mild to severe depressive symptoms was 22% among elderly stroke survivors in an economically developed province in China. Among previous evidence in the Chinese population, the prevalence was observed mainly between 10 and 30% (5, 7, 11, 23–26), some even high up to 40% (27–29). Many of them assessed depression at an early stage after stroke and ranged between 2 weeks and 3 months following a stroke. Meanwhile, for those studies with much higher prevalence than ours, self-designed assessments were used. One study saw a prevalence of 41% even at 3 months after a stroke, using a Chinese version of the Self-rating Depression Scale (SDS) (28). Another one diagnosed 48% of stroke patients in acute stage with PSD symptoms, using a new assessment called ZhongDa diagnostic criteria—first edition (ZD-1) suggested by 65 Chinese chief doctors (29). The gap in the percentage of depressive symptoms might mainly be attributed to different assessments and stages after stroke.

Meanwhile, we found that the presence of mild to severe depressive symptoms in elders with stroke history was more than twice compared to those without. In two middle-aged and elderly Chinese cohorts, men with a stroke history had odds of 2.2 of depressive symptoms compared to those without, and women had odds of 1.8 (30). A large-scale Danish cohort has seen four times higher depression incidence in stroke survivors than in their reference population (31). A postal mail survey in Sweden and Finland concluded that depression was 1.8 times higher in elders with a previous stroke history, and the positive association remained consistent in age, gender, and country subgroups except for the 80-year olds (32). The gap revealed a greater psychiatric disease burden of stroke survivors compared to their counterparts.



Associated Factors of Mild to Severe Depressive Symptoms

In the current study, various factors were included for analysis, such as demography, socioeconomic status, social relation, health conditions, and behaviors. Finally, three factors remained statistically associated with mild to severe depressive symptoms, which were illiteracy, limitation in activities of daily living, and fresh vegetable consumption. Education's association with PSD was studied by some researchers, but evidence was not consistent. A 2017 review concluded that education (≤ 8 years) was positively correlated to depression within 3 months after stroke (15). A later one found that education length fewer than 8 years was related to mild depression or above but not to severe depressive symptoms or major depression. When further adjusted for sex and age, the association failed to reach the statistical level. However, education was seen again associated with PSD when measured in mean years of length (9). Physical disability was stated to be consistently associated with depression after stroke according to a 2014 review (18). Later studies in Korea, Iran, and Italia showed similar results in the association between ADL in admission and PSD, based on patients in medical care settings (12–14). This association between depression and functional deficiency are likely to be bidirectional since evidence indicates that depression was also related to worse ADL recovery (14, 33).

One associated factor rarely seen in previous evidence is fresh vegetable consumption, mainly because a few studies looked at the association between fresh vegetable and depression in stroke survivors. In terms of general population, the association gained much more attention. A 2016 review calculated a combined relative risk of 0.89 in depression comparing the highest level of vegetable intake to the lowest, and saw a similar result in a subgroup analysis of the cohort studies (34). A 2018 review performed a non-linear dose–response meta-analysis and found a statistical association between vegetable consumption and depression in cross-sectional studies but not in cohort studies. When in linear meta-regression, increased vegetable consumption was associated with decreased odds of depression in both cross-sectional and cohort studies (35). A recent large-scale study, however, concluded that association between vegetable consumption and depressive symptoms was significant in women only, after combining data from adolescents in 25 low- and middle-income countries (36). More efforts are needed to explore this association among stroke survivors since current evidence is sparse. Meanwhile, further research needs to include appropriate adjustment in the analysis (37).



Strengths and Limitations

Our results were based on a community-dwelling population and were expected to have better generalization. Meanwhile, abundant health-related factors were included in the analysis, offering a more comprehensive understanding of factors associated with mild to severe depressive symptoms for stroke patients. Nevertheless, our evidence was constrained by the following limitations. First, the direction of the association between stroke and depressive symptom was unknown. There was a possibility that depressive symptoms might occur before a stroke, and associated factors observed in our results might not be perfectly treated as risk factors. However, they could serve well as screening indicators for depression among stroke survivors and play important roles in targeting stroke patients with mild to severe depressive symptoms in the community. Second, history of depression and stroke severity, two factors previously found to be consistently associated with depression after stroke (16, 31), was missing in the current dataset. Their contribution to the association and influence on other factors could not be analyzed. Third, time duration after stroke was not collected in the survey, and associated factors might be different between stages after stroke. However, we believe that our stroke survivors are more likely to be at a chronic stage after stroke rather than acute stage. According to previous evidence, the length of stay for stroke hospitalization in Chinese population was mainly reported as more than 10 days (38–41). In a study in Wenzhou City, which was one of our investigation cities, it was observed to be 23 days (38). What is more, for some stroke survivors, there was also the length of stay for rehabilitation and readmission. Therefore, stroke survivors in our study, who participated in the investigation in community, could probably be excluded from being at an acute stage.

In conclusion, prevalence of mild to severe depressive symptoms was high in elderly stroke survivors, nearly twice compared to those without stroke history. Screening of depressive symptoms and support might be needed for those being illiterate, disabled in activities of daily living, and having little consumption of fresh vegetable. The association between fresh vegetable consumption and depression in stroke patients calls for further epidemiology study and mechanism research to draw a clearer picture.
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No 144 45.00 120 48.39 24 33.33 5.100 0.024
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#Fisher's exact test applied.
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