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Purpose: Community-dwelling stroke survivors have various unmet needs for rehabilitative management, but there is a lack of in-depth investigations on common health problems after stroke. Moreover, the association between unmet needs and health-related quality of life (HRQoL) has not been thoroughly investigated. This study aimed to investigate the unmet needs for rehabilitative management in common problems after stroke and their associations with HRQoL among community-dwelling stroke survivors.

Methods: A face-to-face cross-sectional survey was conducted among community-dwelling stroke survivors visiting outpatient clinics of rehabilitation departments between June and October 2020 in three university-affiliated hospitals. Unmet needs for common problems after stroke were assessed across eight domains based on the post-stroke checklist: spasticity, dysphagia, communication, cognition, ambulation, pain/discomfort, anxiety/depression, and self-care. HRQoL was measured using the EuroQoL-5D three level (EQ-5D). The prevalence of unmet needs for rehabilitative management and their associations with the EQ-5D index were analyzed.

Results: Among the 239 participants who responded to the survey, 63% (n = 150) were men. The mean age was 63 ± 13 years, and the mean duration of stroke onset was 55.6 months. Overall, 49% reported at least one unmet need, and the most frequently reported unmet needs were anxiety/depression (20.9%), self-care (20.9%), and pain/discomfort (18.0%). The highest proportion of unmet needs was in the anxiety/depression, communication, and cognition domains. Patients with unmet needs for cognition and pain/discomfort showed a significantly lower EQ-5D index, even after adjusting for age, sex, and modified Rankin scale scores. The total number of unmet needs was significantly correlated with a lower EQ-5D index (Pearson's r = −0.329, p < 0.001) in the multivariate linear regression model.

Conclusions: Unmet rehabilitative needs are prevalent among community-dwelling stroke survivors, and the proportion of unmet needs was high among non-physical domains such as anxiety/depression. The number of unmet needs is an independent negative predictor of HRQoL. Systematic approaches to identify unmet needs and provide appropriate rehabilitative management are required in long-term stroke survivors.
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INTRODUCTION

Stroke is one of the leading causes of mortality and long-term physical, psychological, and social disabilities (1, 2). Although the incidence of stroke is increasing, its mortality has been decreasing owing to improved acute stroke care. Consequently, the number of stroke survivors living with disabilities who need long-term care is also increasing (2–4) and its socioeconomic burden (5).

Stroke survivors have various long-term health problems, such as reduced physical functioning (6), spasticity (7), memory loss (8), urinary incontinence (9), communication (10), and mood (11), which can lead to increased socioeconomic burden, participation restriction, and worse health-related quality of life (HRQoL) (12). These long-term health problems in stroke survivors are often not properly managed and remain as unmet needs. A national survey of long-term needs of stroke survivors in the UK showed that over half of patients have unmet needs (13). Andrew et al. also demonstrated that 84% of stroke survivors reported having unmet needs at a median 2 years after stroke (14). Accordingly, various studies have investigated a wide range of multidimensional unmet needs after stroke (15–20). However, previous studies did not focus on the unmet need for care in specific health-related problems after stroke.

In this study, we developed a questionnaire based on a post-stroke checklist (PSC) to assess unmet needs for rehabilitation management in common health-related problems after stroke. The PSC is a set of questionnaires developed by the Global Stroke Community Advisory Panel to identify long-term problems in stroke survivors (21). It examines 11 domains of long-term problems, including, secondary prevention, activities of daily living, mobility, spasticity, pain, incontinence, communication, mood, cognition, life after stroke, and relationships with caregivers. It focuses on the areas where intervention can have a large impact on HRQoL and has been recognized as a standardized tool for assessing long-term unmet needs in clinical practice (22).

In addition, although there have been many reports on the prevalence of unmet needs among stroke survivors, only few studies have investigated their association with HRQoL. Im et al. reported that worsening of mobility and communication problems was significantly associated with worse HRQoL in stroke survivors at the 12-month follow-up (23). Andrew et al. (24) also reported that pain and activity limitation were related to long-term unmet needs at 90 and 180 days following stroke. Nonetheless, the prevalence of long-term unmet needs and their impact on HRQoL remains unclear among chronic community-dwelling stroke survivors. Additionally, identifying the prevalence of unmet needs and their relationship with HRQoL using a conveniently administrable questionnaire will help physicians quickly recognize unmet needs and provide proper management in clinical settings.

This study aimed to investigate the unmet needs for rehabilitation services in the domains of common health problems after stroke in community-dwelling stroke survivors and establish the relationship between unmet needs for rehabilitative management and HRQoL. To achieve this goal, we developed a questionnaire based on the PSC for unmet needs, specifically for the rehabilitative management of common health-related problems after stroke.



MATERIALS AND METHODS


Participants and Study Design

This study included 239 community-dwelling post-stroke patients aged over 18 years who visited the outpatient clinics of the Department of Rehabilitation Medicine at Seoul National University Bundang Hospital (Seongnam-si, Gyeonggi-do, Korea), Chungnam National University Hospital (Jung-gu, Daejeon, Korea), and Pusan National University Yangsan Hospital (Yangsan-si, Gyeongsangnam-do, Korea) between June and October 2020. The cross-sectional survey was conducted using structured questionnaires and face-to-face interviews of the patients or their proxies (e.g., parents, spouse, siblings, children, relatives, and other caregivers). The surveyors provided an oral presentation and obtained informed consent from the patient before the interview. If the patients could not participate due to severe cognitive or communication impairments, the oral presentation and written informed consent form were provided to the proxies. When proxies responded to the questionnaires, they were instructed to answer each question on behalf of the participant.

This study was approved by the Institutional Review Board of Seoul National University Bundang Hospital (IRB No. B-1910/572-303). All participants provided written informed consent.



Measures


Unmet Needs for Rehabilitative Management

A survey questionnaire was developed to investigate the unmet needs for rehabilitation management of common post-stroke problems based on the PSC (21). Eight items (i.e., spasticity, dysphagia, communication, cognition, ambulation, pain/discomfort, mood [anxiety/depression], and self-care) were included in the survey. Through the questionnaire, the respondents were asked whether they have a need for rehabilitative management regarding each category. If the participants had a need for such, we asked whether sufficient treatment was received. Unmet needs were defined as a response of not receiving sufficient rehabilitative managements despite having the need for such. Meanwhile, met needs were defined as a participant response of not needing rehabilitative managements or receiving sufficient managements. The total number of unmet needs for each participant was then calculated.



Quality of Life

The HRQoL of participants was measured using the EuroQoL-5D three level (EQ-5D-3L). EQ-5D-3L consists of five domains: mobility, self-care, usual activity, pain/discomfort, and anxiety/depression (25). Each domain is reported on a three-point Likert scale: no problem, moderate problem, and severe problem (25). The EQ-5D index was calculated using the Korean valuation set (26, 27).



Other Variables

Baseline demographics, including age, sex, marital status (married, widow/separated, single), living alone (yes/no), household income, type of health insurance (national health insurance [employed], and national health insurance [self-employed], medical aid) were obtained. The clinical data of participants, including time since the onset of stroke, type of stroke (ischemic or hemorrhagic), and modified Rankin Scale score (mRS) (0 to 2 / 3 to 6) assessed using a simplified mRS questionnaire (28), were investigated. The degree of disability was also surveyed and categorized as mild (grades 4–7), severe (grade 1–3), or not registered. The post-stroke grade of disability was determined based on the Korean version of the modified Barthel index score (29). We also asked the participants whether they experienced unexpected re-admission within 3 months after home discharge.




Statistical Analyses

The baseline characteristics are presented as numbers and percentages. The prevalence of needs and unmet needs for rehabilitative management in common problems after stroke and unexpected readmission within 3 months after home discharge were also presented as numbers and percentages. Analysis of covariance adjusting for age, sex, and mRS was performed to compare the EQ-5D index per problem between the met and unmet need groups.

To determine the final model for the EQ-5D index, univariate analyses were initially performed using a single linear regression. The EQ-5D index was set as a dependent variable, while baseline characteristics and the total number of unmet needs were set as independent variables. Then, significant variables in the univariate analyses (p-value < 0.05) were entered into a forward stepwise multiple linear regression model, with entry condition of p-value < 0.05 and removal condition of p-value > 0.10. Age was included as a continuous variable, while all other characteristics were included as categorical variables. All models were tested for collinearity, and a variance inflation factor <10 was considered acceptable. Pearson correlation analysis was performed to investigate the correlation between the number of unmet needs and the EQ-5D index. All analyses were conducted using SPSS v.21.0 (IBM Corp, Armonk, NY, USA), and a two-sided p-value of < 0.05 was considered statistically significant.




RESULTS


Participant Characteristics

A total of 239 stroke survivors completed the survey. Responses were provided directly by 147 patients (61.5%) and 92 proxies (38.5%). The baseline characteristics are presented in Table 1. The mean age was 63.0 ± 12.9 years, and 62.8% (n = 150) were men. Approximately 77.0% (n = 184) of the participants were in the chronic phase (i.e., more than 1 year after stroke onset), with a mean stroke onset duration of 55.7 ± 51.1 months. The mean mRS was 2.7 ± 1.7, and nearly half (n = 107) belonged to a low-income household (i.e., monthly incomes of ≤ 2 million won).


Table 1. Baseline patient characteristics (n = 239).
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Unmet Needs for Rehabilitative Managements

In total, 118 (49.3%) participants reported at least one unmet need for rehabilitative management, with a mean of 2.6 ± 2.0 participants. The most prevalent need for rehabilitative management was for ambulation (50.2%), followed by self-care (44.8%), spasticity (43.5%), and pain/discomfort (42.1%). The most prevalent unmet needs were for anxiety/depression (20.9%), self-care (20.9%), and pain/discomfort (18.0%) (Figure 1). The proportion of unmet needs was the highest in the anxiety/depression domain (74.6%), followed by communication (61.9%) and cognition (59.7%).


[image: Figure 1]
FIGURE 1. Prevalence of met and unmet needs according to the common problems after stroke.




Unmet Needs for Rehabilitative Managements and HRQoL

The unmet need group showed worse HRQoL than the met need group across all domains after adjusting for age and sex (Figure 2). Additionally, after adjusting for mRS, unmet needs for cognition and pain/discomfort were associated with worse HRQoL.


[image: Figure 2]
FIGURE 2. EQ-5D index according to the presence of unmet need for each common problem after stroke. Values are presented as the mean and standard error. *p < 0.05, after adjusting for age and sex. † p < 0.05, after adjusting for age, sex, and modified Rankin Scale.


The increased number of unmet needs was associated with a lower EQ-5D index (Pearson's r = −0.329, P < 0.001). Five variables were fit in our final model (R2 = 0.602, F = 67.73, P < 0.001). Among them, mRS, age, and the number of unmet needs showed significant negative correlations with the EQ-5D index, while disability grade and household income showed significant positive correlations with the EQ-5D index (Table 2).


Table 2. Final multiple linear regression model for health-related quality of life.
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Unexpected Readmission Within 3 Months After Home Discharge

In total, 17.6% (n = 42) of the participants were readmitted within 3 months after home discharge. Among them, 23.8% (n = 10) were re-admitted due to stroke-related problems (e.g., stroke recurrence, decline in activities of daily living, pressure ulcers, and infections); 37.5% (n = 15), internal and surgical reasons; and another 37.5% (n = 15), other non-medical reasons such as difficulty in home care and transfer.




DISCUSSION

The association between unmet needs and HRQoL among community-dwelling stroke survivors remains unclear. In this study, 49.3% of the community-dwelling stroke survivors had at least one unmet need for rehabilitative management in common problems after stroke. Stroke survivors who had unmet needs, specifically for cognition and pain/discomfort showed worse HRQoL, even after adjusting for age, sex, and mRS. The total number of unmet needs was a significant predictor of worse HRQoL in the final multiple linear regression model.

The prevalence of unmet needs in our study was consistent with those of previous studies (13, 14); however, it was also significantly lower than those of other studies that reported >70% prevalence of unmet needs (15, 17, 19). A recent review article showed that the prevalence of unmet needs among stroke survivors varies widely from 19.8 to 91.7% (30). We assumed that this heterogeneity could be due to the differences in patient demographics, definition of unmet needs, and scope of the assessment tools used. In this study, we defined “unmet need” as a post-stroke problem that needs rehabilitative management but is not treated sufficiently. Meanwhile, other studies defined “unmet needs” to a wider extent, including no or insufficient help for difficulty or a problem that has not been addressed sufficiently (14, 19). Moreover, our study focused on identifying health-related unmet needs; thus, the unmet needs in other domains, such as leisure, work, and other socioeconomic domains were not included.

The mean age of the participants in our study was 63 years, which is younger than that of previously reported studies by Andrew et al. and Mckevitt et al. (13, 14). This may be related to possible selection bias. However, similar results have been reported in tertiary hospital outpatient clinics (31). Concerning the relationship between age and unmet needs, Kersten et al. (32) reported no difference in the number of unmet needs among age groups. Andrew et al. (14) have reported that age is negatively associated with unmet needs in the living, support, and financial categories, but not regarding health. Our study investigated health-related unmet needs and did not show a significant association between unmet needs and age.

Among the various health-related needs of stroke survivors, ambulation, self-care, and spasticity were the most frequently identified rehabilitative needs. These physical problems are associated with motor impairment, which is a common sequela of stroke (7, 33, 34). Moreover, these problems have been reported to be prominent in community-dwelling environments than in hospitals (23), resulting in a high prevalence of rehabilitative management needs among community-dwelling stroke survivors. In this study, the most frequently reported unmet rehabilitative need was for self-care, followed by anxiety/depression and pain/discomfort. Among participants who needed rehabilitative management, the highest proportion of unmet needs was for anxiety/depression (74.6%), followed by communication (61.9%) and cognition (59.7%). These results imply that non-physical needs were less likely to be met than physical needs, despite physical needs being more common. For example, in the domains of spasticity and ambulation, the rate of met needs was high, while the rate of unmet needs was low. However, contradicting results were obtained in the domains of anxiety/depression, communication, and cognition.

Under-recognition of non-physical problems might be one explanation for the high proportion of unmet rehabilitative needs. More than 50% of patients experience emotional disturbances after stroke (35), and these are associated with worsened quality of life and increased burden on caregivers (36, 37). Despite its high prevalence, anxiety/depression problems have not been adequately addressed (14). A national audit of inpatient rehabilitation in Australia reported that approximately only half of stroke patients received an assessment for mood (38). For communication problems, up to one-third of stroke survivors experience communication difficulties, such as aphasia (39). Communication problems in stroke survivors are highly related to their psychosocial well-being; (40) thus, understanding the full impact of communication disorders using a traditional approach based on specific impairments may be insufficient (41). Lastly, cognitive problems negatively impact self-esteem, confidence, and functional recovery, consequently increasing the long-term burden of stroke (42). Despite its importance, the underlying nature of cognitive problems is less understood than that of physical problems, including among clinicians and caregivers (43). Hence, these non-physical problems are often not recognized sufficiently and require more attention from clinicians.

The mean EQ-5D index was significantly lower in patients with unmet needs after adjusting for age and sex in all domains. However, only cognition and pain/discomfort showed a significantly lower EQ-5D index after additionally adjusting for mRS. Cognitive impairment negatively impacts the quality of life of stroke survivors (44–46). Pain is also known to be associated with HRQoL. Choi-Kwon et al. reported that musculoskeletal and central pain were closely associated with HRQoL at 1 year post-stroke, and the presence of central post-stroke pain was an important explanatory factor for overall QoL 3 years after stroke (47, 48). Notably, we found that these two domains were related to the EQ-5D index after adjusting for mRS, implying that unmet needs for cognition and pain/discomfort are associated with worse HRQoL independent of the respondents' overall functional status.

The number of unmet needs showed a significant negative correlation with the mean EQ-5D index. The Australian Stroke Clinical Registry reported a similar trend in which a negative exponential relationship was observed between the EQ-5D VAS scores and the number of unmet needs between 90 and 180 days after stroke (24). Our study results confirmed that this negative correlation is also applicable among long-term community-dwelling stroke survivors. Multivariate linear regression analysis showed that the number of unmet needs along with mRS, household income, degree of disability registration, and marital status were significant factors correlated with HRQoL. This result demonstrates the importance of recognizing the unmet needs of community-dwelling stroke survivors and providing proper intervention, as the number of unmet needs is negatively correlated with HRQoL.

Among the community-dwelling stroke survivors, 17.5% had unexpected re-admission within 3 months after home discharge; in total, 35 and 30% of these readmissions were due to internal or surgical medical causes and non-medical causes, respectively. Our study's unexpected re-admission rate was higher than those reported in the previous studies. Two reasons may contribute to this finding. First, in the study by the Kilkenny et al. (49) and Lin H-J et al. (50), readmission due to non-medical causes was excluded. In our case, non-medical cause such as difficulty of patient care accounted for 37.5% of total unexpected re-admissions. After excluding readmission due to non-medical causes, the unexpected re-admission rate is dropped to 11% (27 out of 239 participants). Additionally, considering the survey was performed in the outpatient setting of tertiary hospitals, our study participants may have greater disability severity than those of previous studies. Kilkenny et al. (49) have identified limited access to information, health, and community services as a risk factor for re-admission after home discharge in stroke patients. Moreover, caregiver burden is an important factor for re-admission, especially for those due to non-medical causes. Many caregivers of community-dwelling stroke survivors have increased burden, which negatively affects the patient's quality of life, leading to re-admission (51, 52). Providing adequate social support to lower the burden of caregivers and increasing accessibility to information and community services may be helpful in reducing unexpected readmissions.

Selection bias may have occurred in our study, as it was conducted at the outpatient clinics of tertiary hospitals. Thus, the survivors who required rehabilitative management but could not visit the clinic due to accessibility issues, including those with a severe disability who do not have a caregiver to bring the patient to the clinic, poor economic status, and long-term institutionalization, were likely to be excluded. However, in our study, the percentage of participants with mRS of 3–5 was 53.9%, which is higher than the results of a 3-month mRS from a multicenter study in Korea (53), signifying that our sample may represent the patients who could visit the rehabilitation outpatient clinic, regardless of their disability severity.

Moreover, the possibility of bias due to responder-type may also exist. Several studies have reported that proxy-responders report more disabilities and worse HRQoL than patients (54, 55). We have investigated whether there is a difference in the prevalence of unmet needs according to the responder type (participant vs. proxy-responder) and found none in terms of communication and cognition. The correlation between EQ-5D-3L and mRS, EQ-5D-3L with the number of unmet needs was also similar between the participant and surrogate responder groups, implying that the assessment of proxy-responders was comparable to that of the participants. Our study has a few other limitations. First, our survey did not cover the comprehensive scope of unmet needs, including social activities, finances, housing, community services, and employment. However, the in-depth investigation of unmet needs in a specific domain of rehabilitation management overcame these limitations and provided additional information. Second, the definition of an unmet need in our study was based on the participant's self-reported questionnaire and did not include additional information regarding the actual dosage or quality of rehabilitation management received by the participants. Therefore, although we identified the patient's unmet needs subjectively, we were unable to differentiate between unmet and unresolved needs based on the questionnaire. Third, our study did not investigate the comorbidities of the participants. It has been reported that concurrent comorbidities are negatively associated with HRQoL (56). Our study examined the relationship between the number of unmet needs and HRQoL along with functional impairment, disability, age, and income, which have been reported as independent determinants of long-term HRQoL in stroke survivors (12). Finally, a causal relationship between unmet needs and HRQoL could not be established because of the limitations of the cross-sectional study design.

Nonetheless, the strength of our study is that we implemented an easily administrable self-reported questionnaire to identify long-term unmet needs in various categories, which may be improved with proper intervention. The results demonstrate a high prevalence of unmet needs in non-physical categories of long-term stroke survivors. Physicians can easily recognize these unmet needs using a questionnaire similar to that proposed in this study. Considering non-physical unmet needs are often underrecognized in clinical settings, our study emphasizes the demand to identify these unmet needs and plan for appropriative rehabilitation management in out-patient clinics. In conclusion, among community-dwelling stroke survivors, there is a high proportion of unmet needs in non-physical domains, such as anxiety/depression, communication, and cognition. Further, the number of unmet needs is an independent predictor of HRQoL. Systematic approaches to identify unmet needs and provide appropriate rehabilitative management are required in long-term stroke survivors.
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