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Background: Depression is common among hospitalized patients and poses a significant threat to their quality of life. Patient engagement (PE) in healthcare has been shown to be associated with positive health outcomes. However, the relationship between PE and depression among hospitalized patients, with and without chronic conditions, has not yet been explored. This study aimed to investigate the association between patients' satisfaction with PE and self-reported depression in Chinese public hospitals.

Method: A multi-centered, cross-sectional survey was conducted in seven tertiary-level public hospitals in Guangdong province, China. Twelve items from a patient-centered care questionnaire and the Patient Health Questionnaire 2-item version were used were used to assess patients' satisfaction with PE and self-reported depression, respectively. Propensity score matching (PSM) approach was used to reduce selection bias and potential baseline differences between patients with and without chronic conditions. The relationship between satisfaction with PE and depression was assessed, using univariate and multivariate logistic regression analyses, respectively.

Results: A total of 1,974 hospitalized patients participated in the survey. After the PSM procedure, 604 patients were assigned to the chronic condition group, and another 604 patients were successfully matched in the comparison group with no differences in sex, age, educational level, and PE-related characteristics. Univariate logistic regression analysis indicated that high satisfaction with PE-related approaches significantly decreased the probability of developing depressive status. Multivariate logistic regression analysis further indicated that, after adjusting all PE-related approaches, “patient education” and “involvement in discharge planning” could significantly decrease the probability of patients developing depression.

Conclusions: Our results indicate that encouraging PE and improving patients' satisfaction with PE interventions in clinical practice led to improved mental health outcomes among hospitalized patients in China.
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INTRODUCTION

As proven, patient engagement (PE) in healthcare is associated with positive health outcomes, good patient-provider communication, quality healthcare, and decreased costs (1, 2). It is important to attune patients, families, and medical professionals to each other's needs and aspirations (3, 4). Although encouraging patients to actively engage in their own health care has recently been recognized as a rhetoric in professional guidelines and political documents, empirical evidence regarding PE interventions improving health outcomes in clinical routine has rarely been identified (5). PE poses challenges for both medical providers and patients. Studies have identified that many doctors overestimate their communication ability, and demonstrate a poor understanding of their patients' preferences for involvement in decision making, especially with first-time patients (6). Other studies have observed that patients were not content even when their doctors considered engaging them in adequate or even excellent decision-making (7). Understanding the discrepancy in the concept of PE between patients and providers may lead to distinct expectations of healthcare outcomes. Recently, instruments such as the Patient Health Engagement Scale (8) and Patient Engagement Index Questionnaire (9) have been developed to measure PE, but their performance has not been confirmed in the broader community. Without developing a reliable pathway between encouraging PE and improving health outcomes, meaningful PE cannot be expected in clinical practice.

Depression and its sequelae are common and pose a great threat to the quality of life and well-being among hospitalized patients. AlBekairy et al. reported that the majority of patients with diabetes mellitus developed moderate and severe anxiety or depression during hospitalization (10). Alexandri et al. found that nearly 52 and 38% of hospitalized patients with acute myocardial infarction demonstrated high levels of anxiety and depression, respectively (11). Another cohort study also indicated that comorbid depression in American hospitalized patients with failed back surgery syndrome increased by 3% within 5 years (12). Some empirical evidence further indicates that depression adversely affects patients' overall survival (13), frequency of hospital admission (14), non-adherence to treatment (15), poor treatment response (16), malnutrition (17), and all-cause mortality (18). Depression can also lead to a significantly high rate of suicide among hospitalized patients (19).

A hospital is widely recognized as an unpleasant and isolating place, fraught with uncertainties and high levels of depression (20). Recently, engagement efforts to improve patients' experiences with mental health services are frequently reported (21). PE is identified as an approach to support the autonomy and self-determination of patients with psychological distress, so that they can reclaim their preferences and values as persons and improve their mental well-being (22). However, the benefits of PE in decreasing depression among hospitalized patients in China have not been reported, thus affecting strategy development and policies to improve people-centered integrated care. Additionally, studies have confirmed that PE is one of the best tools for managing chronic diseases (23, 24). Ensuring that patients are involved in and knowledgeable about their health is vital when addressing a chronic illness. Actively engaged patients are believed to be more adhered and self-disciplined (24, 25), which facilitates them to embrace both clinical and psychosocial perspectives to manage chronic conditions and actively alter their lifestyle to diminish the harmful effects on health outcomes (26).

Previous research has found that patients with chronic disease can benefit from actively engaging in clinical decision making, which in turn can improve their knowledge of disease and understanding of risk perceptions (27–29). Actively engaged patients, who are more comfortable with treatment, are less likely to opt for major surgery, show better treatment adherence, with improved confidence and coping skills, and report improved health behaviors (30, 31). Further, there is a significant association between gender, age, and educational level and prevalence of chronic conditions. Moreover, patients with a range of chronic conditions are also more likely to have severe depression (32). As chronic diseases become more prevalent, it is essential to control the associated confounding effects of chronic conditions to evaluate the relationship between PE and depression in Chinese hospitalized patients. In this study, we assumed that there is a significant relationship between patients' improved satisfaction with PE and a decrease in self-reported depression. Thus, the objective was to investigate such relationship based on propensity score matching (PSM) analysis, which can reduce the selection bias and potential baseline differences between patients with and without chronic conditions.



METHODS


Participants and Data Collection

Data used for this analysis were obtained from a patient-centered care survey conducted in seven tertiary-level public hospitals in five cities in Guangdong province, China, from November 2019 to January 2020. Patients who visited six clinical departments (orthopedics, oncology, cardiovascular disease, surgery, obstetrics and gynecology, and hematology) in each hospital were approached by investigators and invited to complete a questionnaire about their demographics, socioeconomic status, health status, quality of life, and experience in using healthcare services. A research nurse from each department, who collaborated with the research team, was appointed as the person responsible for setting up the survey schedule and confirming the participant's eligibility. The inclusion criteria were as follows: (1) ≥18 years, (2) no cognitive problems, (3) able to complete the questionnaire independently, and (4) able to provide informed consent. Of all patients, 2,782 met our criteria and were, therefore, invited to participate in the survey and complete the questionnaire in their ward during the surveying period. Finally, a total of 2,287 (response rate = 82.2%) patients successfully completed and returned the questionnaire (response rate for each hospital is provided in the Supplementary Table 1). After removing missing values, data on sociodemographic status and PE-related outcomes from 1,974 patients were collected for analysis. The study protocol and informed consent were approved by the Ethics Committee of the Second Affiliated Hospital of Guangzhou Medical University (Ref ID: 2019-ks-28). Written informed consent was obtained from all the participants.



Measures
 
Information Regarding Demographics and Chronic Conditions

Patients' background information, including gender, age, educational level, and family registry (urban and rural resident), as well as their chronic disease from a condition list, was collected.



Patient Satisfaction in PE

In this study, the outcomes of 12 items from three sections (shared decision-making, doctor-patient communication, and patient experience) of the patient centered care questionnaire were elicited to measure patients' satisfaction with PE. They were: (1) medical providers provide me with multiple treatment-related options; (2) medical providers patiently listen to my story; (3) medical providers respect my opinions in decision-making; (4) medical providers carefully discuss the treatment plan with me; (5) medical providers understand my concerns and preferences in making decisions; (6) medical providers comfort me when I feel stressed; (7) communication time with medical providers is sufficient; (8) medical providers clearly inform me of the progress of my disease; (9) medical providers seek my approval before treatment starts; (10) medical providers answer my questions timeously; (11) medical providers offer me sufficient patient education; and (12) medical providers involve me in determining discharge planning. Patients were asked to rate their satisfaction with each item on a scale ranging from 1 to 10, with 1 indicating being very dissatisfied and 10 indicating being very satisfied.



Self-Reported Depression

Patient Health Questionnaire 2-item version (PHQ-2), a rapid screening instrument, was used to measure patients' depressive status. PHQ-2 includes the first two items of the PHQ-9 (33). The patients were asked to recall the frequency of depressed mood and anhedonia over the past 2 weeks. A PHQ-2 score ≥3 (0–6) indicates a depressed mood. The psychometric properties of the Chinese version of the PHQ-2 have been reported by Liu et al. (34). In this study, the internal consistency reliability of the PHQ-2 was acceptable (Cronbach's Alpha = 0.73).



Covariates and PSM Approach

All participants were divided into two groups: those with chronic conditions and those without. To control for the effect of potential confounders on selection bias, a propensity score matched pair method with 1-to-1 nearest neighbor matching, without replacement, and a caliper of 0.01, was used (35). The multiple logistic regression model with covariates was used to estimate propensity scores to gauge the probability of participants from different groups. In this study, the unbalanced conditions between the two groups (with/without chronic conditions) were controlled by using PSM with covariate adjustment, that generated an equal number of matched pairs of participants with and without chronic conditions, having no differences in sex, age, educational level, and the outcomes of PE-related items.




Statistical Analysis

Descriptive analysis was used to describe the mean and standard deviation (SD) of PE item scores, patients' age, and the proportion of their sex and educational levels. The Wilcoxon rank sum test for continuous variables (score of PE items, age, and physical health status) and chi-squared test (sex and educational level) for categorical variables, were used to assess the differences in participants' responses between groups with and without chronic conditions, before and after PSM, respectively. Univariate and multivariate logistic regression models were developed, and the odds ratios (ORs) and 95% confidence intervals (95% CI) were calculated to evaluate the probability of self-reported depression associated with patients' satisfaction with PE after PSM. In addition, associations between self-reported depression and satisfaction with PE among patients with the three most reported diseases in this sample (cancer, cardiovascular disease, and orthopedic problems) and stratified by family registry, were estimated. All statistical analyses were performed by R software (36), and the PSM was implemented using the package “MatchIt.” Statistical significance was set at p < 0.05.




RESULTS

Figure 1 illustrates the distribution of propensity scores for participants with and without chronic conditions both before and after PSM. Figure 1A presents the histograms of unbalanced propensity score distribution at the baseline (before PSM), indicating that a high proportion of patients without chronic conditions reported a propensity score of −0.3. For patients with chronic conditions, however, the majority reported a propensity score of −0.75. Figure 1B illustrates that after PSM, the propensity score distribution for patients with and without chronic conditions was balanced.


[image: Figure 1]
FIGURE 1. The distribution of propensity scores for participants with and without chronic conditions before (A) and after (B) PSM.


Table 1 indicates that a total of 1,974 patients met the eligibility criteria, of which 1,146 reported having chronic conditions and 828 reported not. After the PSM procedure, 604 patients were assigned to the chronic condition group and successfully matched with another 604 patients in the comparison group (without chronic conditions). In general, approximately 53 and 20.5% of after-matched patients with chronic conditions were male and had completed primary education, respectively. After-matched patients from the group with chronic conditions demonstrated higher satisfaction with PE than patients from the group without chronic conditions, while all comparisons were statistically insignificant. However, after-matched patients without chronic conditions reported a better physical health status than patients with chronic conditions (Meannon−chronic = 80.43, Meanchronic = 73.23, p < 0.001).


Table 1. Patients' characteristics, satisfaction in medical care engagement and physical health status before and after propensity score matching.
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Table 2 presents the results of the univariate and multivariate logistic regression analyses that predict patients' depressive status by their satisfaction with PE. For the univariate analyses, patients who were highly satisfied with PE were more likely to report a non-depressive status, especially for items ‘Comforting me when I feel stressed' (OR = 1.177, 95% CI = 1.097–1.264), “Answering my questions timeously” (OR = 1.17, 95% CI = 1.086–1.262), and “Providing sufficient patient education” (OR = 1.177, 95% CI = 1.105–1.25). Multivariate regression analysis indicated that patients who were not satisfied with the patient education program were more likely to report a depressive status (OR = 1.205, 95% CI = 1.079–1.348). Likewise, the stratified analysis indicated that urban and rural patients who were satisfied with patient education (OR = 1.307, 95%CI = 1.102–1.558) and involvement in discharge planning (OR = 1.27, 95%CI = 1.05–1.54) tended to report a low level of depression, respectively. The results of the logistic regression-assessed relationship between PE and depression adjusted by patients' chronic conditions without PSM (n = 1,974) are provided in the Supplementary Table 2.


Table 2. Univariate and multivariate logistic regression analyses for predictors of depressive status in 1,208 subjects after propensity score matching.
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The odds of developing depression predicted by satisfaction with PE among patients with the three most reported diseases was further estimated (Figure 2). Except for the item regarding patient education, patients with orthopedic problems were more likely to report having no depression when they showed high satisfaction with the other PE items. On the contrary, for patients with cancer or cardiovascular disease, only those who were satisfied with receiving sufficient patient education reported no significant depression (ORcancer = 1.18, 95% CIcancer = 1.05–1.33; ORcardiovascular = 1.32, 95% CIcardiovascular = 1.09–1.63).


[image: Figure 2]
FIGURE 2. The odds ratio of developing depression predicted by satisfaction with PE among patients with the three most reported diseases.




DISCUSSION

This was the first study to use the PSM approach to minimize the confounding effects and selection bias of patients' chronic conditions to confirm that a high level of patient satisfaction with PE is associated with a low level of self-reported depression among hospitalized patients in China. Univariate analysis indicated that there was a significant relationship between all PE approaches and self-reported depression. Multivariate analysis further confirmed that patients satisfied with inpatient education programs that equipped them with sufficient knowledge and skills to manage health problems, and involvement in discharge planning, could significantly decrease their probability of developing depression. However, the effects of these two PE interventions to reduce depression were different, and patient education was more effective for urban patients, whereas rural patients benefited more from involvement in discharge planning. Although the concept of PE is complex, according to Carman et al.'s framework, PE is a process across different levels of the healthcare system (37); however, in this study, we only assessed the impact of PE on patients' depressive status from the level of direct care—effects of organizational governance, and policy making were not evaluated. Thus, although encouraging PE may indeed improve patients' mental health outcomes, if organizations and systems cannot support patients to make choices that align with their concerns, interests, and needs, the beneficial effect of PE on risk factors and health outcomes might be reduced.

Multivariate analysis demonstrated that, when all PE approaches were adjusted in this study, a satisfactory patient education program that provided the knowledge and skills to manage health problems could significantly reduce the odds of patients reporting depression due to hospitalization by 20%. This supported the findings of some previous studies. For example, Polat et al. found that providing colorectal cancer patients with knowledge of appropriate patient management, reduced anxiety and depression levels during the course of treatment (38). Kugbey et al. indicated that improving breast cancer survivors' health literacy and access to health information could reduce their levels of depression and anxiety (39). One of the primary goals of PE is to integrate patients as partners in the care team, to share decision-making, and improve health outcomes. To be successful, patients need to clearly express their preferences, values, and needs to medical providers, which heavily relies on patient education (1). When patients are equipped with sufficient knowledge about their disease and treatment options, they can better identify how they do or do not want to receive their healthcare. It can decrease the probability of generating un- or over-expected outcomes, reducing decisional regret and, in turn, avoiding depression or anxiety (40). However, challenges remain in providing patients with quality and accessible information to improve health and quality of life.

Involvement in discharge planning was an additional PE predictor that significantly estimated hospitalized patients' depressive status. Although a clear value to consider shared decision making within goal-setting for prognosis has been identified (41), efforts to investigate the relationship between PE in discharge planning and self-reported depression are limited. A systematic review indicated that the majority of included studies focused on investigating patients' motivation to engage in rehabilitation instead of evaluating the engagement per se (42). Empirical evidence in this study supported the fact that, despite relieving patients' depression by improving PE in discharge planning, this only occurred when patients' informed preferences in discharge planning had been fully understood and acknowledged, which was a challenge. The test for heterogeneity further demonstrated that involving patients in discharge planning could not decrease the probability of reporting a depressive status in patients with cancer and cardiovascular disease, but was effective for patients with orthopedic problems (non-chronic disease). Although previous studies indicated that detailed discharge planning could reduce anxiety and depression in cancer patients who underwent or completed treatment (43–45), our study confirmed the significant role of PE in this process. However, the heterogeneous effects of chronic and non-chronic diseases on this relationship suggest that further studies are needed.

Another interesting finding was that, in this study, urban patients who were satisfied with patient education were more likely to report a significantly low possibility of developing depression; however, the positive effect of involving patients in discharge planning was more significant in reducing depression in rural patients. The difference in satisfaction with PE interventions between urban and rural patients has not been studied in China or worldwide. Poor health literacy, widely associated with poor health, low quality of life, and impaired well-being (39, 46) could explain this difference, given that, in this study, 26.2% of urban patients had a university degree, compared with only 4.6% of rural patients. However, rural patients, limited by insurance reimbursement rates, geographical barriers, and social stigma (47, 48), reported a low possibility of developing depression when they were satisfied with their involvement in designing their discharge plan, which could minimize the likelihood of hospital readmission.

Several limitations of this study should be addressed. First, in this study, although PSM was used to control for covariates of PE approaches and patients' demographics, some unobserved variables, such as clinical indicators (not collected), were not included as covariates for the adjustment for balancing baseline characteristics between matched groups to reduce selection bias. Second, applying the PSM approach in this study resulted in more than 700 patients being excluded from the analysis, that may have led to information loss and affected the generalizability of the findings. Third, we did not collect information about the reasons for dropout, which may affect the reliability of our findings. Forth, we did not collect the information about the patients' history of mental health, thus, it is uncertain that the self-reported depression was developed during the hospitalization or not. Last, all PE items were elicited from the patient-centered care questionnaire. Despite several PE characteristics have been included in this survey, some other important characteristics may have been excluded, potentially affecting the validity of the findings. Further studies should be conducted to investigate the relationship between PE and mental health outcomes at different levels of the healthcare system, using PE-specific instruments.



CONCLUSIONS

Clinical depression is a medical condition that can have a profound and long-lasting impact on patients' daily activities. In this study, we used the PSM approach to minimize the confounding effects of chronic conditions and confirmed that there is a positive association between improved patients' satisfaction with PE and decreased probability of developing a depressive status during hospitalization in China. However, heterogeneous PE preferences between urban and rural patients existed, that influenced the effectiveness of improving mental health. Based on our findings, areas of future research might include: (1) longitudinal studies of PE assessment using PE-specific measures for different patient groups to investigate the relationship between PE and patients' depression and other psychological distress; (2) studies measuring medical providers' attitudes and behaviors in implementing PE to improve patients' mental health; and (3) studies comparing the effectiveness of PE interventions on different levels of the healthcare system.
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