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Background: Surviving a stroke poses a social and economic impact that requires the care system to be reformulated and the patient to be addressed in a comprehensive approach.

Purpose: This study aims to investigate if there is a relationship between functional activities performed before the stroke, patients' clinical and hospitalization data, and functionality and quality of life measures in the first 6 months after the stroke.

Methods: This study used a prospective cohort of 92 patients. We investigated sociodemographic and clinical data, the modified Rankin Scale (mRS), and the Frenchay Activities Index (FAI) during hospitalization. The Barthel Index (BI) and EuroQol-5D (EQ-5D) were applied at the following time points: 30 days (T1), 90 days (T2), and 180 days (T3) following postictal state. Statistical analysis was conducted using Spearman's coefficient, Friedman's non-parametric test, and multiple linear regression models.

Results: No correlation was found between FAI, BI, and EQ-5D average scores. Severe patients, patients with comorbidities, and patients with extended hospital stays showed lower BI and EQ-5D scores □in the follow-up. BI and EQ-5D scores increased.

Conclusion: This research found no relationship between activities performed before the stroke and functionalities and quality of life after the stroke, but comorbidities and extended hospital stay were associated with worse outcomes.
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Introduction

According to 2019 data from the Global Burden of Disease, stroke is the second-leading cause of death in the world (11.6% of total deaths) and the third-leading cause of death and disability combined (5.7% of total disability-adjusted life-years) (1). In Brazil, the age-standardized mortality rate from stroke per 100,000 decreased from 137.8 in 1990 to 58.1 in 2019. This study also showed a prominent decrease in years of life lost (YLL): the age-standardized YLL rates due to stroke per 100,000 in 1990 were 2778.6 and, in 2019, 1098.7 (2).

In Brazil, healthcare expenditures for acute treatment of incident ischemic stroke amounts to a direct cost of USD 326.9 million (ranging from 82.4 to 732.2) and USD 122.4 million (ranging from 30.8 to 274.2) for intracranial hemorrhage in 2006-2007 (3, 4). Most of these costs directly impact the public financial agenda, considering that only 18% of the population in the country has access to private insurance (5).

Stroke also brings indirect costs related to loss of productivity and affects individuals and their families. In addition to its sudden health burden, stroke may compromise the ability to work, resulting in financial support needs (6, 7). Therefore, returning to work is an essential stroke-related outcome in occupations (8, 9).

Also, the concept of quality of life (QoL) has been widely applied to assess stroke's impact on one person's life. According to the World Health Organization, QoL is defined as “perception of the individual about his position in life, in the context of the culture and system of values in which he lives, and in relation to his goals, expectations, standards, and concerns” (10). This concept considers personal, physical, and psychological characteristics and social aspects to provide a multidimensional indicator of individual well-being and health in the exploration of daily living functions (11, 12).

Studies have applied the concept of QoL with two different approaches: a more generic perspective, without reference to dysfunction or injuries, and health-related quality of life (HRQoL) associated with diseases or health interventions (13). HRQoL evaluates the patient's perception in four dimensions: physical, functional, psychological, and social, encompassing personal beliefs (13).

Although studies present different assessment methods in different populations and different degrees of health impact, data shows that stroke significantly affects various domains of QoL (13, 14), compromising functionality (6, 15, 16). Specifically, in HRQOL, stroke survivors present lower mean scores for physical health (−7.9 %), mental health (−4.1 %), and health utility (−6.9 %) than the non-stroke population (17).

Studies show that lower QoL after stroke is associated with a lack of functional independence, depression, older age (18, 19), and cognitive impairment (20, 21). Stroke negatively affects QoL in younger (22) and older (23) cohorts, but contributing factors may differ across the lifespan. A decrease in the ability to concentrate among youth after a stroke presented a relationship with lower QoL (24). At this age, in a group of working-age survivors of a mild stroke, even minor stroke-related deficits represented an important limitation in reestablishing leisure (58%) and work activities (52%) (25). Given QoL is based on the individual's life perspectives and relates to different expectations and goals, factors such as geographic region or educational background may also influence the impact of stroke (26). In this sense, another important concept in assessing health outcomes post-stroke is functionality.

The International Classification of Functioning, Disability and Health (ICF) defines functionality as the interaction between the health condition and the individual's environment and context. Functionality relates to autonomy and independence through preserving cognition (mental ability to understand and solve everyday problems), humor (motivation for activities and/or social participation), mobility (ability to move and physically interact), and communication (ability to establish a productive relationship) (27). Regarding physical (dis)ability, functional capacity has been widely assessed according to physical function degrees of independence and dependence in Barthel's categories of daily life activities (28).

In this case, independence consists of the ability to perform functions related to daily life, and to live independently in the community with or without support to perform self-care or daily activities (29). Autonomy comprises the ability of decision-making and life self-management according to personal rules, beliefs, and ethical and moral values, free from the influence of others (30–32).

Therefore, functional capacity is the ability to maintain the physical and mental skills necessary for an independent and autonomous life. In the case of stroke, functional capacity is associated with previous health condition and environmental, socioeconomic, cultural, and personal factors that may favor a situation of functional disability (30).

The term disability encompasses impairments (loss of function) and limitations or restrictions of social participation. Disability may be classified according to degrees of dependence (total, partial or minimal) in self-care, self-preservation, and survival activities (basic activities of daily living—BADL); household chores, such as cooking or cleaning (instrumental activities of daily living—IADL); and social and recreational activities (advanced activities of daily living—AADL) based on observed or self-reported data (30).

Due to the limited access to rehabilitation services, especially in low-income communities, up to 70% of Brazilian stroke patients do not have access to rehabilitation programs (3). In Brazil, 33% of stroke survivors present an overall proportion of functional dependence (modified Rankin Scale 3 to 5) at discharge. This number decreases to 12% in 1 year, 9% in 2 years, and 8% in 3 years (33).

Variables that explain epidemiological differences in stroke incidence, severity, and functional impairment can help identify groups at increased risk. Risk factors for stroke can be classified as non-modifiable and modifiable. Non-modifiable risk factors include advanced age, male, black and Hispanic, with a family history of stroke, history of transient ischemic attack, and genetic conditions (34). Modifiable risk factors are subdivided into behavioral risk factors related to tobacco or alcohol intake, unbalanced diet, or being overweight; and potential health risk factors, as hypercholesterolemia, arterial hypertension, diabetes mellitus, metabolic syndrome, cardiovascular diseases (atrial fibrillation, acute myocardial infarction, atherosclerosis, among others), chronic kidney disease, sleep apnea, use of oral contraceptives or hormone replacement therapy, and exposition to air pollution (34).

Studies often use the mRS, the Barthel Index (BI), and the Lawton and Body Inventory to assess health outcomes after stroke. These tools can include relevant information to improve rehabilitation planning, and patients may be guided to primary and secondary prevention recommendations and healthcare in the early stages of rehabilitation, according to their specific needs (13).

Post-stroke neurological recovery peaks especially in the first three months after stroke and continues in the following three months (35). A vision of functional recovery and a global approach to QoL improvement during rehabilitation may improve stroke survivors' health outcomes (13, 36). This study aimed to investigate if there is a relationship between functional activities performed before the stroke and functionality and quality of life measures in the first six months after stroke.



Methods


Design

This was a single-site, longitudinal, quantitative study following the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement for cohort studies (37).



Participants

Individuals diagnosed with acute cerebrovascular event, stroke, or transient ischemic attack (TIA) during the acute/subacute phase were recruited from a public hospital in Campinas, São Paulo, Brazil, between October 2017 and May 2019. Inclusion criteria were a medical diagnosis of stroke and receiving medical assistance for the acute event in the hospital's emergency service. Exclusion criteria: patients incapable of verbal communication and with no caregivers who could provide information about the health and disease process.

We used software G * Power 3.1.9.2 to calculate sample size estimates. We adopted the objective of evaluating the correlation between the functionality of patients upon admission (modified Rankin Scale) and the quality of life and functional performance at three time points of follow-up (Barthel Index and EuroQol-5D). Considering a correlation of 0.30 (moderate) and a significance level of 1.67%, according to Bonferroni correction, the estimated sample was 112 patients, selected by convenience in consecutive order. Figure 1 shows the flowchart of participants' selection.
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FIGURE 1
 Flowchart of patient selection for the study.




Data collection

Several instruments were used to assess medical condition, functionality, and quality of life. Demographic information was obtained from the patients, and clinical information was obtained from the medical records. Data collection followed three methods:

Individual interviews with patients with stroke and/or their caregivers (T0). The duration of each interview ranged from 20 to 40 minutes. The researcher collected sociodemographic data (sex, age, education, occupation, and income), modifiable, non-modifiable risk factors, comorbidities (arterial hypertension, diabetes mellitus, heart failure, obesity, dyslipidemia, migraine, valve disease, atrial fibrillation, Chagas disease, among others), and the Frenchay Activities Index was applied to evaluate the performance of functional activities before the stroke.

Inquiry in medical records about the stroke' diagnosis (the number of events, signs, and symptoms), type (ischemic stroke—IS, hemorrhagic stroke—HS, transient ischemic attack—TIA), treatment performed, stroke severity measured by the National Institutes of Health Stroke Scale (NIHSS) upon admission and discharge, degree of disability assessed by modified Rankin Scale upon admission and discharge and assessment of the level of consciousness during admission using the Glasgow Coma Scale (GCS), length of stay, places of hospital stay (emergency department, critical care unit, and nursing unit), complications, use of antibiotics or vasoactive drugs, and performed tests.

Telephone contact was made after the patient had been discharged (T0), to assess the dependent variables (a measure of functionality and quality of life after the stroke), which were verified at three time points: 30 days (T1), 90 days (T2), and 180 days (T3) after stroke. The researcher read the scale items to all participants. Each interview ranged from 20 to 60 minutes as follows: (a) study presentation and explanation about the interview; (b) application of the scales EuroQol-5D and Barthel Index; and (c) conclusion and explanation of the possibility of new contacts.



Measurements

National Institute of Health Stroke Scale (NIHSS)—Collected from medical records, the scale measures the severity and magnitude of neurological deficit after stroke on the level of consciousness, language, neglect, visual-field loss, extraocular movement, motor strength, coordination, dysarthria, and sensory loss through assessment of 15 items. The NIHSS score ranges from 0 to 42, with higher scores representing a more severe status (38).

Glasgow Coma Scale—Collected as a secondary source, it identifies neurological disorders and allows the evolution of the level of consciousness to be monitored and predict the prognosis. It ranges from 3 to 15 (39).

Modified Rankin Scale—Used in T0 at the time of subject inclusion in the study to assess the degree of disability after a stroke. The scale values range from 0 to 6 (38).

Frenchay Activities Index—The scale evaluates the performance of 15 instrumental activities in the last 3 or 6 months before the stroke: domestic activities, work/leisure, and outdoors. The score ranges from 0 (inactive) to 45 (very active). Values below 18 were considered predictors of mild disability after stroke (40).

EuroQol-5D—The scale assesses the quality of life, consisting of two components. The first is a descriptive system that defines the health-related quality of life (HR-QoL) in five dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) of three levels of severity each. Individuals can be classified into 243 different health states in a five-digit code (41, 42). The Total EuroQol Index, which corresponds to the “true” health status, is based on a formula in which each dimension has a different weight for assessing health. The scale score can vary from −0.59 to 1.00, with the highest score representing a better quality of life. The second component consists of the “Visual Analog Scale” (VAS) system, a scale numbered from 0 to 100. For the present study, only the first component was used in T1, T2, and T3, given the impossibility of assessing pain in all patients (41, 42).

Barthel Index — The scale evaluates the degree of independence in activities of daily living, including 10 personal activities: feeding, grooming, bathing, dressing, bowel and bladder care, toilet use, ambulation, transfers, and stair climbing. The score is calculated by summing the scores for each item. The total result is calculated by summing the scores for each item and it is always a multiple of 5. It ranges from 0 (completely dependent) to 100 (independent for basic ADLs). This scale was applied in time points 1, 2, and 3.

Glasgow Coma Scale (GCS) provides a practical method for assessment of impairment of the conscious level in response to defined stimuli, as sound or pressure. The GCS divides into three aspects of responsiveness: best eye response (E), best verbal response (V) and best motor response (M). The levels of response in the components of the Glasgow Coma Scale are ‘scored’ from 1, for no response, up to normal values of 4 (Eye-opening response) 5 (Verbal response) and 6 (Motor response). The total Coma Score thus has values between three and 15, three being the worst and 15 being the highest. The results of the GSC are used to guide early management of patients with a head injury or other kind of acute brain injury (39).



Statistical analysis

The data were analyzed using the Statistical Analysis System (SAS), version 9.4. A 1.67% significance level was adopted for all tests (Bonferroni correction). Descriptive analyses described participants' demographic and disease characteristics. The Shapiro-Wilk test was used to check adherence to normal distribution.

The following tests were applied: Mann-Whitney non-parametric, Kruskal-Wallis tests, Pearson's chi-square test, Fisher's exact test, and the Spearman's correlation coefficient. The Cohen classification of this correlation was adopted: 0.1 to 0.29 (weak), 0.30 to 0.49 (moderate), and ≥0.50 (strong) (43).

Generalized linear models for multiple linear regression were used. Quality of life and functionality were considered dependent variables. Friedman's non-parametric test was used to compare quality of life and functionality scores between time points (T1, T2 e T3).




Results

In total, 123 interviews were conducted. After drop-outs, we included data from 92 patients. These participants fulfilled their functional capacity and quality of life assessment by telephone contact 30, 90, and 180 days after stroke. Most patients were male (56.88%), with a mean age of 60.05 years (SD = 14.89), ranging from 22 to 91 years; 61.47% were married, 12.26% were illiterate, and 50% had incomplete elementary education. The average family income was USD 680.09 (SD = 457.63), 70.37% were professionally inactive at the time of the interview, and 17.59% were away from work due to limitations caused by the stroke.

Among the modifiable and non-modifiable risk factors for stroke, we identified systemic arterial hypertension (66.97%), previous or current smoking (62.62%), previous or current alcoholism (49.07%), physical inactivity (44.04%), dyslipidemia (41.28%), diabetes mellitus (33.94%), sleep disorder (25.7%), atrial fibrillation (16.51%), obesity (15.60%), and TIA (10.09%).

Regarding the type of stroke, 85.29% had an ischemic episode; 21% woke up with some degree of the deficit, 50.55% were home at the time of stroke, 56.99% were driven to the hospital by an ambulance, and 41.94% were driven in their own cars; 18.45% received thrombolysis, and 106 were discharged. The average length of hospital stay after stroke was of 9.9 days (SD = 12.73, 0–74).

Secondary data collection presented limitations due to the lack of standardized medical records. The GCS score upon hospital admission was recorded in 70 of the 109 medical records, with an average value of 13.60 points (SD = 2.70). This information was presented in 27 records at discharge, with an average value of 14.37 (SD = 1.52). We identified the NIHSS score upon admission in 72 of the 109 medical records, with an average of 8.29 (SD = 6.63). At discharge, registered in 57 records, this value decreased to 4.67 (SD = 5.27). mRS score upon admission was registered in 99 medical records, with an average value of 2.16 (SD = 1.78). At discharge, as registered in 49 medical records, the average value decreased to 1.88 (SD = 1.73).

The FAI showed an average of 25.07 (SD = 10.22). Assessed for all patients, the mRS functionality score during hospitalization was 2.24 (SD = 1.75). Assessed at three time points after the stroke, the BI functionality score ranged from 63.24 (SD = 35.16) at T1 to 77.23 (SD = 26.27) at T3. Over time, this difference was significant between T1 and T2, and T1 and T3. Regarding quality of life, we identified a significant difference between time points 1 and 3; i.e., quality of life went from an average of 0.35 (SD = 0.50) in T1 to 0.55 (SD = 0.42) in T3 (Table 1).


TABLE 1 Evolution of functionality and quality of life over time.

[image: Table 1]

There was a positive correlation between functionality scores and GCS, and a negative correlation between NIHSS scores (upon admission and discharge) and functionality in all three time points. High NIHSS score was associated with low functionality. The correlation was considered moderate to high.

For length of stay, negative and moderate correlations were observed with length of stay in intensive care units (T2) and the wards (T1, T2, and T3). Functionality showed strong negative correlation with mRS score upon admission (Table 2).


TABLE 2 Spearman's correlation coefficient.
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For quality of life, strong negative correlation with mRS score in all three time points and NIHSS upon admission in T2 and T3 was also seen; moderate negative correlation with NIHSS at discharge in all three time points was also seen with an extended general hospital stay (Table 2). Over time, there was a positive strong correlation between BI and EQ-5D in T1, T2, and T3 (Table 2).

Patients with comorbidities such as systemic arterial hypertension, atrial fibrillation, or patients receiving antibiotics, mechanical ventilation, oxygen therapy, enteral or bladder catheter, and Rankin score ≥2 showed less functionality and quality of life in all three time points (Table 3). We also found that the individuals who continued rehabilitation in the first 6 months (those with the most severe condition in this study) presented lower average BI and EQ-5D scores (Table 3).


TABLE 3 Comparison of means of functionality and quality of life.
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For the functionality outcome, the regression model analysis revealed a negative relationship between age (T1 and T2), length of stay (T2 and T3), and Rankin score ≥2 (T1, T2, and T3). As for quality of life, a negative relationship to mRS score as only seen upon admission in T2, i.e., the EQ-5D score decreased by 0.76 with the 1-point increase in mRS score (Table 4).


TABLE 4 Multiple regression models.
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Discussion

This study demonstrates there is a relationship between stroke patients' clinical and hospitalization data and functionality and quality of life in the first 6 months post-stroke. As expected, patients with more comorbidities or who presented more complications at hospitalization and therefore stayed for extended time at the hospital also presented worse functionality and quality of life after discharge at the three follow-up time point. In addition, improvement in functionality over time was seen to be related with an increase in quality of life. Further experimental research with multifactorial intervention during inpatient and home-based rehabilitation could focus on exploring and describing the effects of these interventions on quality of life and functionality.

The measure of functional independence at discharge is the strongest predictor at the 3-month time point, considering several predictive variables in other samples, including stroke-related comorbidities (44). These findings indicate that functional gains during hospital rehabilitation that enable independent living are sustained after 3 months.

Patients who underwent rehabilitation showed the most severe conditions and less quality of life. According to recommendations, early and multidisciplinary rehabilitation must be the first choice for patients affected by stroke, started at the hospital with follow-up treatment either as an outpatient or at home (45, 46). A lack of access to or delay in follow-up rehabilitation treatment for post-stroke people who are discharged and living at home can create barriers to their being able to return to everyday activities and community participation, and ultimately result in lower quality of life. However, we still observe this happening in developing countries, where rehabilitation services present deficiencies in meeting the heterogeneity of the stroke patients evaluated (47). In the study, even patients in the most severe conditions did not have rehabilitation started early.

According to the literature, functionality, and quality of life improve in the first six months after stroke. A study that assessed functional capacity with BI score of 152 in six months showed that approximately 30% of patients were functionally independent at the time of hospital discharge, and this number increased to 50% in the reassessment, with a decrease in patients with mild, moderate, severe, and total dependence (48). Another study, with 68 patients who underwent functional assessment simultaneously as in our study (30, 90, and 180 days after the stroke), also identified a progressive recovery pattern (49).

Quality of life is reduced in the period after the stroke, mainly due to lower psychological and spiritual wellbeing, the presence of depression, lower scores on the Barthel Index, or physical problems and incontinence (50, 51). For this reason, we think the quality of life assessment should be part of the formal monitoring of patients after stroke. This routine assessment can detect undiagnosed and potentially treatable complications, psychosocial problems, and neglected difficulties that often prevent the patient from regaining their functionality and wellbeing at its fullest.

Undoubtedly, the loss of functionality caused by a stroke significantly determines the loss of quality of life. Studies show that a significant portion of patients with stroke presented low scores on quality of life questionnaires that correlate with long-term moderate/severe disability values when assessed using scales such as BI or mRS (21). This suggests that medium- and long-term functionality can predict quality of life and social participation statuses (52).

However, even patients perceived as functionally independent still experience difficulties in social participation, depression, problems adapting to work, driving vehicles, new roles, and reintegration into society (53). In other words, even patients with average values on functionality scales report significant changes in their routine after a cerebrovascular event and difficulties in adapting to the new social roles.

In addition, individualized assessment of quality of life could become the target when designing a rehabilitation program (54). The information obtained in quality of life questionnaires can help develop more comprehensive rehabilitation nursing interventions and specific therapies. The routine post-stroke assessment could include quality of life measures to monitor rehabilitation programs focused on recovering functional and social capabilities.

Over the 6 months of follow-up, data showed that the improvement in functionality contributed to the improvement of QoL. Other studies present higher functionality at different times post-stroke. A study conducted in Singapore (35) reported mean functionality of 0.62 at 3 months post-stroke and mean functionality of 0.78 at 12 months post-stroke; another study in Germany (55) reported mean functionality of 0.81 at 2–3 years after the initial stroke. Other studies do not specify a time point post-stroke but report higher functionality values as well, such as in Korea (56) (mean = 0.76, no definition of time after stroke) and the United States (57) (mean = 0.78, no definition of time after stroke).

This study showed no correlation between the activities performed before the stroke as assessed by the FAI and quality of life and functionality after the 6 months of follow-up. This result is similar to a previous study (40), which presented a positive correlation between the FAI and functional capacity upon hospital admission and a negative correlation between the FAI and stroke severity. Additionally, a cohort study showed that the pre-stroke functional level predicts long-term survival after stroke (58).

Regarding sociodemographic data, age showed a negative relationship with functionality in time points T1 and T2. Still, other studies found that advanced age, lower socioeconomic status, and multiple comorbidities are negative predictive factors for late hospital rehabilitation (7 to 12 months after stroke) and functional independence 3 months after hospital discharge (44, 59).

Our sample's profile was similar to that of recent research (60, 61). When assessing the relationship between functionality and QoL with the sociodemographic data, comorbidities, and risk factors presented by the stroke patients, we found that older and less educated patients showed less favorable participation in daily-life activities up to 2 years post-stroke (62). Regarding stroke severity, a study showed that NIHSS upon admission predicts post-acute care disposition among stroke patients, a piece of information that may direct rehabilitation care (63).


Limitations

The study was not without limitations. First, the study expected sample was not reached. It was considered that our results would present a moderate correlation between variables for sample estimation. However, a high magnitude of correlation was obtained between the variables, thus requiring a smaller sample size than we collected. It also missed secondary data from medical records, limiting our analysis possibilities. Despite the data collection team's training and supervision, this research is not free from observer and subject bias. Also follow-up evaluations were conducted only via telephone.




Conclusion

There was a negative correlation between NIHSS and mRS scores and functionality and quality of life over a 6-month follow-up by telephone. This research found no relationship between activities performed before the stroke and functionalities and quality of life after the stroke. However, patients with comorbidities such as arterial hypertension, atrial fibrillation, bladder or enteral catheters, and extended hospital stay were associated with worse outcomes. In general, there was an improvement in BI and EQ-5D scores in the first 6 months of the stroke, and the increase in functionality contributes to an increase in QoL.
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