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Objective: Quality of life (QoL) has been always an important way to evaluate the outcomes of schizophrenia, but there have been few previous longitudinal studies and few in middle-income countries. This study aimed to explore the QoL in Chinese patients with schizophrenia treated in primary mental health care and the risk factors of QoL over time.

Methods: Patients with schizophrenia treated in primary mental health care in rural/regional areas in Luoding, Guangdong, PR China, were evaluated with an extended questionnaire including the Chinese version of the World Health Organization Quality of Life (WHOQOL-BREF) at baseline and 2-year follow-up. Bivariate and multivariate analyses were conducted including Generalized Estimated Equation analyses (GEE).

Results: Four hundred and ninety-one patients with schizophrenia in primary care completed the 2-year follow up evaluation. The QoL physical, environmental, and social relationships domains showed improvement after the 2-year period, but the psychological domain did not. GEE results showed that earlier age of onset, older age, being employed, being unmarried, the thicker waist circumference, less use of clozapine or other SGAs, fewer hospitalizations, more frequent insomnia, more severe depressive and negative symptoms as well as worse treatment insight were independently associated with poor QoL in patients with schizophrenia.

Conclusion: According to our results, to improve the quality of life of patients with schizophrenia in primary care, we should pay more attention to the treatment of depression, negative and insomnia symptoms of schizophrenia, the choice and dosage of antipsychotic medication and improvement in the treatment compliance. The combined use of educational and behavioral strategies may improve treatment adherence.
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Introduction

Schizophrenia, one of the most common severe mental diseases, seriously undermines human health and is associated with a heavy socio-economic burden on patients' families and society (1). Traditionally, schizophrenia research has majorly focused on symptoms, clinical outcomes, morbidity, treatment modalities, and prediction of clinical syndrome recovery (2, 3). However, to provide comprehensive services to patients with schizophrenia and better support their return to community life, studies have increasingly paid attention to their quality of life (QoL).

WHO defines Quality of Life as an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns (Available from https://www.who.int/tools/whoqol). QoL has become an important outcome for evaluating the treatment outcomes of schizophrenia (4, 5). Boyer et al. reported that QoL is one of the most important features for predicting the recurrence of schizophrenia. The higher the patient's QoL, the lower the likelihood of relapse within 2 years (6).

Compared to healthy controls or their non-affected siblings, the QoL for patients with schizophrenia has been shown to be markedly reduced (7, 8). A large number of studies, including meta-analyses, have evaluated the QoL and its influential factors in schizophrenic patients (9). Severe positive and negative psychotic symptoms (10), severe depressive symptoms (11, 12), and worse sleeping disturbance patterns (13) are associated with worse quality of life as well as low levels of social functioning. Antipsychotics are extremely important for treatment of schizophrenia. In the past 60 years, various studies have published on the use of antipsychotics for treatment of schizophrenia, with the major research trends being: (1) antipsychotic efficacy; (2) cognition in schizophrenia; (3) side effects of antipsychotics (14), all of which affect the QoL of schizophrenia patients.

However, most of these studies were based on cross-sectional designs. Longitudinal, repeated measures designs using large study samples are better placed to inform on factors that can influence QoL in people with schizophrenia.

Further, most studies were performed in western countries. The QoL is influenced by socio-cultural and economic factors (15, 16). Xiang et al. showed that severe positive symptoms are predictive of low levels of social and environmental domains of QoL in Chinese patients. This finding is contrary to the commonly held belief that QoL is highly associated with negative symptoms and weakly associated or independent of positive symptoms (17).

Compared to developed countries (18, 19), China's communal mental health system is not well-established. QoL varies between countries and is correlated with national economic growth, spiritual budget, and other factors (20). Therefore, we adopted a 2-year longitudinal design to assess the relative effects of demographic and clinical characteristics to the QoL for patients with schizophrenia in the community and managed in a primary mental health system in a non-western country.



Study participants and methods


Ethical considerations

This study was jointly undertaken by the Guangdong mental health center, Guangdong Province, China, and the University of Melbourne, with ethical approval obtained at both institutions. All participants, as well as their guardians, gave written informed consents.



Study participants

Schizophrenic patients were selected from the China National Psychiatric Management System (CNPMS) through a random cluster sampling method. CNPMS is a Chinese system for registration and management of patients with severe mental illnesses, including schizophrenia, bipolar disorders, paranoid psychosis, schizoaffective disorders, mental disorders related to epilepsy, and intellectual disability with psychotic symptoms. In this study, all patients were from Luoding city, an underdeveloped rural area in Guangdong Province.

The inclusion criteria were: (a) Aged above 18; (b) Have an ICD-10 diagnosis of schizophrenia, not including ultra-high risk for psychosis (UHR), but included first-episode schizophrenia (FEP), as it was not specifically distinguished between patients with first-episode or recurrent schizophrenia; (c) Living in Luoding city and receiving treatment in outpatient clinics or in the community; (d) Able to understand and read questionnaire contents.

First, the sampled schizophrenic patients were contacted by telephone to clarify the details of the research protocol. If they were willing to participate, one of three psychiatrists, each with more than 5 years of clinical experience, conducted a face-to-face interview with patients. After the interview, patients were included in the study if they met the inclusion criteria. A detailed description of baseline characteristics and data collection is provided elsewhere (21). Two years later, we followed up on enrolled individuals. The flowchart for this study is shown in Figure 1.
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FIGURE 1
 Flowchart of the study participants.




Assessments

Data on socio-demographic variables (age, gender, marital status, education level, employment status) and clinical characteristics [number of hospitalizations, first episode or not, age of onset of illness, Body Mass Index (BMI)] were collected at interview. Data on the use of first-generation antipsychotics (FGAs), second-generation antipsychotics (SGAs), antidepressants, mood stabilizers, benzodiazepines, and anticholinergic drugs were obtained from medical records.

Symptomatology was determined using the Chinese version of the Brief Psychiatric Rating Scale (BPRS), which had been tested for reliability and validity (22, 23). The BPRS was used to rate the presence or absence of psychiatric symptoms, and the severity of each symptom; it consists of 18 items and each item is graded from 1 to 7 (where a rating of seven indicates extreme severe). The higher the score, the more severe the symptom.

Depressive symptoms were assessed using the Chinese version of the Montgomery-Åsberg Depression Rating Scale (MADRS), with good reliability and validity (24, 25). The scale has 10 items assessed on a 7-point scale. Typically, a score of <12 indicates no depressive symptoms, with higher scores representing greater depressive symptoms.

Insight was measured using the Chinese version of the Insight and Treatment Attitude Questionnaire (ITAQ), which had been tested for reliability and validity (26, 27). The ITAQ scale includes 11 items (five items: awareness into illness or illness insight, six items: awareness into need for medical/hospitalization treatment or treatment insight). Items are rated on a scale of 0 (no insight) to 2 (good insight), and a higher total score means better insight.

An eight-question self-report scale was used to evaluate the sleep status of participants over the past month (8, 28). The scale included four sub-domains: any type of insomnia [e.g., difficulty initiating sleep (Over the past month, have you had trouble falling asleep), difficulty maintaining sleep (Over the past month, have you had difficulty maintaining sleep for a long time or waking up from time to time?) and early morning wakening (For the past month, have you had trouble waking up in the middle of the night or waking up too early to go to sleep again)]; whether insomnia requires treatment [Have you been using sleeping pills (medicines) for insomnia for the past 1 month?]; whether bothered by insomnia [Have you been bothered by insomnia for the past 1 month?]; whether insomnia affects life, work and study [Have you suffered from insomnia that affects life, work, and study for the past 1 month?].

We used a six-question self-report scale to assess suicide-related problems of participants over the past 2 weeks. The scale has three domains: whether patients had suicidal thoughts, suicidal behaviors or had attempted suicide (29). Suicidality was judged to have occurred in the past 2 weeks if one or more of the three aspects were answered in the affirmative.

Quality of life was measured using the Chinese version of the abridged World Health Organization Quality of Life instrument (WHOQOL-BREF), which had been tested for reliability and validity (30). The WHOQOL-BREF scale consists of 28 items, in which each item is scored on a 5-point Likert-scale that measures four domains: physical health (seven-items), psychological health (six-items), social relationship (three-items), environmental health (eight-items) plus four items. Only the four domain scores were used in analyses. A higher score reflects better quality of life.

Before study implementation, three investigators performed the inter-rater reliability training for 20 schizophrenic patients. Inter-rater reliability training of the tools yielded satisfactory agreement (>0.90).



Statistical analysis

The IBM SPSS software version 22.0 and 25.0 was used for analyses. A total of 491 patients completed the follow-up. Socio-demographic and clinical characteristics of schizophrenic patients who completed the 2 years of follow-up and those who were lost to follow-up were compared using the independent samples t-test and Chi square tests. We analyzed differences in socio-demographic, clinical characteristics, and QoL domains between baseline and follow-up groups using the paired samples t-test and McNemar test. QoL was compared between patients with schizophrenia (at baseline, after 2 years) and the general Chinese population (NORM) using the summary independent samples t-test. In large scale studies, very small effects may reach statistical significance. To determine whether effects have a relevant magnitude, effect sizes are used to describe the strength of a phenomenon. Conventionally, when comparing two mean values, the Cohen d value is calculated as the effect size, where 0.2 represents a small effect size, 0.5 represents a medium effect size, and 0.8 represents a large effect size (31). When comparing dichotomous variables, the phi value is calculated as the effect size, whereby 0.1 represents a small effect size, 0.3 represents a medium effect size, and 0.5 represents a large effect size (32).

Generalized Estimating Equations (GEE) were used to assess the risk factors for QoL domains in the cohort of 491 patients with schizophrenia. GEE is mainly used for analysis of repeated measurement data, such as longitudinal observation of epidemiological populations, where there are more flexible observation time points. For predictor variables, time dependent variables can be included. Therefore, GEE is suitable for statistical analysis in this study. The selection of independent variables in GEE analysis was based on clinical experience, other relevant studies and on positive results. The dependent variable was the follow-up WHOQOL-BREF score. p ≤ 0.05 was the threshold for statistical significance (two-tailed).




Results


Sample characteristics and descriptive analyses

A total of 742 patients completed the first assessment, accounting for about 30% of all patients diagnosed with schizophrenia and registered by CNPMS in Luoding City. Four hundred and ninety-one participants (66% of the baseline sample) completed both baseline and follow-up measures. Analyses of socio-demographic and clinical characteristics of patients who completed follow-up (n = 491) and those who were lost to follow-up (n = 251) showed that participants who were lost to follow-up were more likely to be living with others (p = 0.049, phi = 0.07), had fewer number of hospitalizations over their lifetime (p = 0.02, d = 0.16), were more likely to be current smokers (p = 0.02, phi = 0.08), and were less likely to be prescribed with clozapine (p = 0.003, phi = 0.11). However, the effect sizes were small to very small in each instance (Table 1).


TABLE 1 Sociodemographic and clinical characteristics of the study sample.
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Changes in demographic and clinical variables

Bivariate comparison analyses revealed that at follow-up, participants were more likely to be unemployed (medium effect size). The number of medications prescribed increased over the 2-year period, with significant increases noted for all types, except FGAs (Table 2). Over the 2-year period, the BMI markedly increased, as did waist circumference.


TABLE 2 Comparison of sociodemographic and clinical characteristics between baseline and 2 year follow-up in 491 patients with schizophrenia.

[image: Table 2]

While the number of participants having, and receiving treatment for insomnia was relatively stable, fewer participants reported being bothered by insomnia or insomnia affecting their lives. At follow-up, significantly more participants reported having suicide-related thoughts, behaviors or attempts in previous 2 weeks (Table 2).

At 2-year follow up, there were significant increases in depression symptoms (p = 0.002, d = 0.137), which affected the symptomatic score (p < 0.001, d = 0.178), while there were decreases (i.e., improvements) in BPRS total (p = 0.032, d = 0.097) and negative symptom scores (p < 0.001, d = 0.181). Although changes in positive symptoms were not significant, there was a trend toward improvement (p = 0.062, d = 0.084). In contrast, there was a decrease (i.e., worsening) in ITAQ illness scores (p = 0.001, d = 0.148). After 2 years, there was a general improvement in other domains of QoL, besides the psychological domain.

Also, the results showed that all four aspects of QoL in schizophrenia patients were poorer at baseline relative to the Chinese general population, and the QoL after 2 years was still poorer than that of the Chinese general population except for the environmental domain, which was higher than that of the Chinese general population (Table 3).


TABLE 3 Comparison of QoL between schizophrenia patients (at baseline, after 2 years) and the general Chinese population.
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Risk factors of WHOQOL domains (GEE)

Generalized Estimated Equation analyses revealed that early onset age, being employed, reduced use of SGAs other than clozapine, fewer lifetime hospitalizations, frequent insomnia as well as more severe depressive and negative symptoms were independently associated with poor QoL physical domain (Table 4), while early onset age, less use of clozapine, fewer lifetime hospitalizations, thicker waist circumference, more frequent insomnia, as well as more severe depressive and negative symptoms were independently associated with poor QoL psychological domain (Table 5). Moreover, early onset age, being unmarried, older age, less use of SGAs except clozapine, fewer lifetime hospitalizations, more frequent insomnia, more severe depressive and negative symptoms, as well as worse treatment insights were independently associated with poor QoL social relationship domain (Table 6). Early onset age, less use of SGAs except clozapine, fewer lifetime hospitalizations, more frequent insomnia, more severe depressive and negative symptoms, as well as worse treatment insights were independently associated with poor QoL environment domain (Table 7). To illustrate these results, a summary table was made regarding the four aspects of QoL (Table 8).


TABLE 4 Generalized Estimating Equations (GEE) results modeling risk factors associated with WHOQOL physical domain in 491 patients with schizophrenia.
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TABLE 5 Generalized Estimating Equations (GEE) results modeling risk factors associated with WHOQOL psychological domain in 491 patients with schizophrenia.
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TABLE 6 Generalized Estimating Equations (GEE) results modeling risk factors associated with WHOQOL Social Relationship domain in 491 patients with schizophrenia.
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TABLE 7 Generalized Estimating Equations (GEE) results modeling risk factors associated with WHOQOL environment domain in 491 patients with schizophrenia.
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TABLE 8 Summary of generalized estimating equation (GEE) results.
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Discussion

The results showed that all four aspects of QoL in schizophrenia patients were poorer at baseline relative to the general population, but the QOL after 2 years was still poorer than that of the general population except for the environmental domain, which was higher than that of the general population, probably because the environmental domain mainly examined were living environment, medical insurance, transportation, etc. Probably because of China's development, these aspects improved relatively quickly.

We found that with exception of the psychological domain, there was a general improvement in QoL. The stability of QoL among adults with schizophrenia has yet to be fully established. Some studies reported insignificant changes in QoL for some patients (33), while others reported marked improvements in QoL. These inconsistent outcomes may be due to differences in follow-up times and assessment methods used (34, 35). For instance, Ritsner et al. used the Quality of Life Enjoyment and Life Satisfaction Questionnaire (Q-LES-Q), whereas Gardsjord et al. used the Lehman's Quality of Life Interview to measure subjective quality of life. The mean age at baseline for patients in studies by Ritsner et al. and Gardsjord et al. were 38 and 28 years, respectively. In addition, there are differences in health systems among countries (36). These inconsistent findings warrant further investigations using the same measures across different samples for greater comparability. Regardless of the type of antipsychotic drugs used, patients treated in primary mental health care are usually stable or in remission, which may reduce the impacts of psychopathology as well as side effects on QoL.

Generalized Estimated Equation analysis revealed that the risk factors with significant effects on QoL of patients with schizophrenia included onset age, age, working status, marital status, number of lifetime hospitalizations, treatment with SGAs other than clozapine, treatment with clozapine, insomnia, depressive and negative symptoms.

The earlier the onset age, the worse the QoL for patients living with/diagnosed with schizophrenia, consistent with previous studies (37). It may be that patients with early onset age have poorer educational and vocational adjustment (38), and have worse social functioning (39). This result underscores the importance of early rehabilitation so as to reduce subsequent functional impairment and disability.

We also found that older age has a negative impact on psychological and social relationship domains of the QoL of schizophrenia patients. Consistently, a previous study reported that the QoL in older patients with schizophrenia was lower (8). Similarly, a recent study showed that patients aged 55–64 had lower QoL (40). In addition, a meta-analysis revealed that older age was significantly associated with poorer QoL in schizophrenia patients (41). This may be due to poor general health and higher prevalence of somatic co-morbidity in old age (42).

A higher use of clozapine or other second-generation antipsychotics was significantly associated with improved QoL. It has been reported that second-generation antipsychotics, including clozapine, are able to improve both positive and negative symptoms, while symptom reduction can improve the QoL for schizophrenic patients. In this study, the use of clozapine or other second-generation antipsychotics improved significantly after 2 years, with significant improvements in negative symptoms and insignificant reduction in positive symptoms. Therefore, patients may have improved their QoL through this modality (43, 44).

However, previous studies on the impact of second-generation antipsychotics on QoL have not been conclusively determined. Some studies have argued that compared to first-generation antipsychotics, second-generation antipsychotics fail to significantly improve the QoL of schizophrenic patients due to metabolic syndromes and obesity (45, 46), while some studies found that second-generation antipsychotic drugs can significantly improve the QoL for schizophrenic patients (47, 48). These inconsistent findings may be related to various factors, including the rate of using second-generation antipsychotics, study designs, sample sizes, and selected characteristics among others.

Insomnia is a common sleep disorder in schizophrenic patients (49). In this study, whether at baseline or after 2 years follow-up, about half of the patients suffered from insomnia, which had a significant negative impact on their QoL, in tandem with findings from previous studies (50, 51). Insomnia affects the patient's ability to perform daily tasks and participate in social activities, as well as their ability to function in the society and environment (52–54). This replicated finding is clinically significant, because it points to a window for maintaining the QoL as it provides a basis for clinicians to establish interventions for schizophrenia. Efforts should aim at improving patients' sleep problems using medications or cognitive behavioral therapy, thereby improving patients' QoL (55).

Negative symptoms were also shown to have a negative effect on QoL, consistent with previous studies (56–58). In their meta-analysis, Design et al. showed that culturally-adapted psychosocial interventions for schizophrenia can reduce negative symptoms (59). Therefore, targeting social skills and increasing daily activities for patients with high negative symptoms may be effective for improving the QoL for schizophrenic patients. In addition, physical exercise also had a beneficial for negative symptoms (60).

Depressive symptoms were significantly and negatively associated with each of the QoL domains. This finding is similar to those of previous studies and points to the sweeping deleterious effect of persistent depressive symptoms on QoL of patients with schizophrenia (12, 34). Therefore, the need for active treatment of depression in the full course of treatment of schizophrenia has been reaffirmed (61).

Our study also showed that a better treatment insight rather than illness insight may have a positive impact on both the social relationship and environmental domains of the QoL in patients with schizophrenia (62). Previous studies have shown that the relationship between insight and QoL is related to the different dimensions of insight. Poor insight predicts poorer therapeutic alliance and treatment adherence (63). In China, there are only about 20,000 registered psychiatrists in China serving 1.4 billion people (64). Because of insufficient psychiatric resources, most patients with stable schizophrenia are treated in primary medical institutions. Thus, treatment adherence is particularly important. Increasing the insight into treatment can help patients understand the necessity of following certain treatment methods to recover and the importance of treatment. In addition, careful attention to treatment adjustments over time is warranted, as well as psychosocial interventions, which can improve QoL and combat depression. Studies have shown that antipsychotic treatment can increases patient insight (65).

Unlike previous studies (66–68), this study found that participants hospitalized more often reported better QoL. This may be because the sample used in this study was selected from outpatients or community-based patients in rural areas, and the number of admissions was more indicative of regular care. More communication with physicians and higher adherence may lead to higher QoL.

The impact of marital and working status on QoL suggested the importance of psychosocial and environmental factors for patients with schizophrenia. Our findings showed that being employed had a negative impact on the physical domain of QoL. This result was indeed a little surprising, but may be linked to the observation that only a third of participants were employed after about 2 years. The physical domain was mainly the evaluation of participants' functional-ability. At work, the cognitive decline that participants' experience due to their illness will likely affect their ability to work, increasing the possibility of becoming dissatisfied with themselves, affecting satisfaction in the physical domain. Meanwhile, a previous meta-analysis showed that the causal direction of this association in terms of employment and quality of life remains unclear because studies on the bidirectional relationship between employment and QoL are lacking (69). Therefore, it will be necessary to further explore the relationship between employment and QoL of patients with schizophrenia in the future (70–72). In this study, married participants experienced better QoL, which is consistent with the studies regarding the impact of marital status on QoL of patients with schizophrenia. In these studies, low QoL was associated with having no reliable friend or daily contact with family members, and having few leisure activities.

The present study has some study limitations. First, many factors that affect QoL, such as self-esteem and stigma, were not assessed. Second, because of a relatively low response rate at 2 years (66%). the results of this study may be more applicable to patients with stronger treatment compliance and cooperation. Third, the population of the study included patients with stable conditions treated in the community or outpatient clinics, excluding inpatients and patients in the acute phase, which could also affect the generalizability of the results. Fourth, the BPRS is not a good scale for assessing negative symptoms, especially defining the threshold for severe negative symptoms. In contrast, the PANSS scale, in relative terms, contains many more items than the BPRS for clearly defining and measuring negative symptoms (73). Therefore, future studies may need to consider using more precise scales to measure patient symptoms. Fifth, negative symptoms are divided into primary and secondary. Secondary negative symptoms can be caused by positive symptoms, depressive symptoms, and medication side-effects social deprivation substance abuse (74). However, this study did not differentiate between primary negative symptoms or secondary negative symptoms, which need to be considered in future studies. Finally, the patients enrolled in this study were 19–75 years old, spanned a large area, and did not distinguish whether the patients were first-episode or recurrent. Therefore, there is a certain impact on the generalization of the results, and future studies are warranted to further differentiate between patients with age at first presentation and recurrence.

This study has some notable strengths, including a longitudinal design and use of a large data set of standardized and validated measures to evaluate QoL in patients treated in primary mental health care within an emerging economic power - China. This study considered many factors that affect the QoL such as depression, sleep, insight, medication, and attitudes, and observed dynamically the overall QoL in patients with schizophrenia and possible influencing factors. A further strength was the statistical methodology (GEE analysis) used, which is especially suitable for repeated measures data.



Conclusions

This study showed that QoL generally improved over the years in all domains, except the psychological QoL domain. More patients were unemployed after 2 years, used more psychotropic drugs, had more depressive symptoms, fewer negative symptoms (probably fewer secondary negative symptoms), and had worse knowledge of their illness. Further analysis found that to improve the quality of life of patients with schizophrenia in primary care, we should prioritize treatment of depressive, negative and insomnia symptoms, the choice of antipsychotic medication and improvement of the treatment compliance. But, how to operate remains a therapeutic challenge for clinicians, patients, and families because guidelines are unavailable and therapeutic interventions are poorly evaluated. More attention should probably be paid to patients with early onset of illness, older age, and unmarried patients to improve QoL.
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