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Abstract

Background: Caregivers of stroke survivors often suffer depressive symptoms that interfere with 

their own health. Early recognition may lead to attenuation of symptoms and better health and 

well-being for caregivers.

Purpose: We examined characteristics of caregivers and stroke survivors associated with 

caregivers’ depressive symptoms in the early poststroke period.

Methods: We conducted a prospective, longitudinal exploratory observational study with a 

convenience sample of 63 caregivers of older adult (≥ 65 years) stroke survivors recruited from 

urban acute-care settings. We enrolled caregivers by 2 weeks poststroke (T1) and revisited them 4 

weeks later (T2). Depressive symptoms were measured using the Patient Health Questionnaire-9. 

A separate unadjusted linear mixed model was computed to explore significant associations 

between each caregiver or stroke-survivor characteristic and depressive symptoms.

Results: Caregivers, on average, reported mild depressive symptoms at T1 and T2. Each of the 

following characteristics was independently associated with caregiver depressive symptoms over 

the first 6 weeks poststroke: caregiver uncertainty (p < 0.001), perceived stress (p < 0.001) but not 

cortisol levels (p = 0.858 on waking, p = 0.231 evening), coping (p < 0.001), social support (p = 

0.006), race (p = 0.022), income (p = 0.001), time spent on care (p = 0.039), and stroke-survivor 

race (p = 0.033) and functional status (p = 0.003). At T2, caregiver depressive symptoms were 

correlated with evening cortisol level (p = 0.001).

Conclusions: Caregiver and stroke-survivor characteristics may help identify caregivers at 

highest risk for early depressive symptoms and guide interventions aimed at their resolution.
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Introduction

A recent meta-analysis suggested that approximately 40% of caregivers of stroke survivors 

experience depressive symptoms.1 Others reported that the depressive symptoms were 

moderately intense in 18% of these caregivers.2 Depressive symptoms have been associated 

with lower quality of life in caregivers of stroke survivors3 and those with depressive 

symptoms experience difficulty with caregiving tasks (e.g., assisting with mobility).4

Stroke is a sudden catastrophic change for stroke survivors and their caregivers alike. The 

need to assume a new role as informal caregiver in a relatively short period of time after a 

sudden, unexpected illness event such as stroke may precipitate or exacerbate depressive 

symptoms in the early poststroke period, leaving caregivers at high risk for developing 

untoward health outcomes. Several factors influencing depressive symptoms in this 

population have been identified in the extant literature. Severity of stroke and older age of 

the stroke survivor,5 female caregiver gender, caregiver race, relationship to the stroke 

survivor,1 hours spent daily providing care,6 and younger age of the caregiver7 were 

associated with depression in caregivers of stroke survivors. Caregivers who reported greater 

satisfaction with social support had less depression and better general health over the first 3 

months poststroke.8 Depression in caregivers of stroke survivors was also predicted by less 

perceived availability of social support, level of physical functioning of caregivers and low 

life satisfaction.9

Depression in caregivers for hospitalized stroke survivors was associated with family 

functioning, activities of daily living, education and recurrent stroke10 and reported to have 

decreased over 9 months post-stroke.11 One factor thought to be protective is a sense of 

coherence, defined as “the global orientation that expresses the extent to which one has a 

pervasive, enduring though dynamic feeling of confidence that (1) the stimuli deriving from 

one’s internal and external enviroments in the course of living are structured, predictable, 

and explicable; (2) the resources are available to one to meet the demands posed by these 

stimuli; and (3) these demands are challenges, worthy of investment and 

engagement”
12, p.19A high sense of coherence at 1 month poststroke predicted less 

depressive symptoms at 12 months poststroke,6 underscoring the importance of 

understanding factors associated with depressive symptoms in the early poststroke period. 

Without this knowledge, the ability to develop strategies to assess and manage depressive 

symptoms is limited.

In caregivers of stroke survivors, significant stress was reported within the first year 

poststroke.13 Caregivers’ perceived stress includes “domestic upset, negative feelings toward 

the patient and personal distress in relation to the patient.”
14, p.124 Salivary cortisol has been 

measured to assess stress in caregivers, especially those caring for dementia patients; these 

caregivers have an increase in cortisol levels when compared to non-caregivers.
15–18

 Stroke-

survivor caregivers with depression have been shown to have lower salivary cortisol levels 
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across the day than caregivers without depression.7 Physiological stress in the early 

poststroke period has not been well studied in caregivers for stroke survivors who may have 

experienced stress or depressive symptoms. Thus, we included both physiologic and self-

reported (perceived) stress measures in this exploratory study.

In addition to factors related to depression in the current literature as described above, the 

caregiver coping model developed by Schulz et al.19 and the model of perceived uncertainty 

in illness by Mishel20 suggested the majority of variables used in this study. The caregiver 

coping model identifies five categories of variables: (a) objective conditions conducive to 

stress (e.g, functional status, patient affective state, other manifestations of disability, 

prognosis, etc.), (b) individual perceptions of stress or burden, (c) short-term responses to 

stress, (d) enduring outcomes of perceived stress (e.g., psychological well-being, life 

satisfaction, depression, and physical well-being) and (e) individual and situational condition 

variables (e.g., health, income, social support, satisfaction with social contacts, coping 

strategies, etc.) that influence the relations among the other categories.19 Mishel’s model 

explains that uncertainty occurs when decision makers cannot define meaning for illness-

related events, predict what will happen next or predict the consequences from the event).21

The early weeks poststroke likely present an important window to support healthy outcomes 

for caregivers.6 If healthcare providers understand the characteristics associated with 

depressive symptoms in the early poststroke period we will be better prepared to identify 

caregivers at risk and design interventions targeting those most likely to benefit. Thus, the 

purpose of this study was to explore characteristics of caregivers and stroke survivors 

associated with caregiver depressive symptoms in the early weeks following a family 

member’s stroke. We hypothesized that caregiver’s psychosocial (uncertainty, perceived 

stress, coping capacity, and social support), physiological (cortisol) and physical (chronic 

illness) characteristics, stroke survivor’s functional status and clinical characteristics, and 

sociodemographic characteristics of both the caregiver and the stroke survivor would be 

associated with early onset depressive symptoms in caregivers.

Methods

We conducted a prospective, longitudinal, exploratory observational study using a 

convenience sample of caregivers. Following institutional review board approval, the 

research team, including the principal investigator and research assistants, recruited 

caregivers from acute-care settings in two academic health-science centers in Philadelphia, 

Pennsylvania. We enrolled caregivers at the hospital within the first 2 weeks following their 

relatives’ stroke (baseline: T1) and revisited them 4 weeks later (~6 weeks poststroke: T2). 

We expected that by 6 weeks poststroke, stroke survivors would be discharged to home, 

rehabilitation hospitals or nursing homes where they would continue to recover over time 

and that caregivers would be more involved in direct care for their relatives than at Time 1. 

Assessing depression and other caregiver (e.g., uncertainty, coping capacity) and stroke 

survivor (i.e., functional status) characteristics measured at both time points without any 

intervention allows us to observe whether depression and these selected characteristics 

change naturally over time during the early poststroke period. This study conforms to the 

STROBE Guidelines.
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Sample

We included caregivers if they (a) self-identified as a family member and the expected 

primary caregiver for an older adult (age 65 or older) who had been diagnosed within the 

past 2 weeks with new or recurrent ischemic or hemorrhagic stroke, (b) communicated in 

English, (c) demonstrated capacity for informed consent, and (d) were 21 years of age or 

older. To collect relevant health information, we also reviewed medical records of stroke 

survivors after we obtained informed consent and Health Insurance Portability and 

Accountability Act of 1996 authorization from stroke survivors or their surrogates, 

depending on the decisional capacity of the stroke survivor.

Study Variables and Instruments

Depressive symptoms.—The Patient Health Questionnaire (PHQ-9) is a 9-item scale 

used as a diagnostic screening measure for major and minor depression.22 This scale 

assesses the frequency of symptoms such as disinterest, low mood, and sleep disruption or 

tiredness over the past 2 weeks, and each item scores from 0 (Not at all) to 3 (Nearly every 

day). Total scores range between 0 and 27; severity of depression can be described as none 

(score 1 to 4), mild (5 to 9), moderate (10 to 14), moderately severe (15 to 19) and severe 

(20 to 27).22 Reliability assessed with Cronbach’s alpha was estimated at .84 at T1 and .89 

at T2.

Caregiver Characteristics

Uncertainty.—Uncertainty was measured using the 31-item Mishel Uncertainty in Illness 

Scale for Family Members.23 Items capture uncertainty defined as a caregiver’s inability to 

determine the meaning of illness-related events (Mishel, 1997a). Each item is scored on a 

scale of 1 (strongly disagree) to 5 (strongly agree). Total sum scores range from 31 to 155; 

higher scores indicate greater uncertainty. In our study, Cronbach’s alpha was .92 at T1 and .

95 at T2.

Stress.—Perceived stress was measured by the Perceived Stress Scale,24 which includes 14 

items designed to assess symptoms of stress and global measures of the degree of stress 

experienced in “the last month, including today.” In our study, the time parameter was 

modified to ask about stress experienced “in the past day” (24 hours) because at T1, “the last 

month” would have preceded the relative’s stroke. Each item was scored from 0 (never) to 4 

(very often) with total sum scores ranging from 0 to 56; higher scores indicated higher 

perceived stress. Cronbach’s alpha in our study was .86 at T1 and .88 at T2.

Physiological stress was measured by salivary cortisol, which assesses the variation in 

endocrine activity and response to acute stress.25 One advantage of using salivary cortisol is 

that one can measure the free unbound fraction of cortisol because it is the last output of the 

HPA axis that remains high in acute stress with a disruption of circadian rhythms.
25, 26 

Cortisol levels follow a circadian rhythm27 and the concentration is higher in the early 

morning and lower at night.28 To capture diurnal variations in cortisol concentration in this 

study, caregivers self-collected saliva using Salimetrics oral swabs on waking and again at 

2100 h.29 Caregivers were instructed not to eat food, drink liquid, or brush teeth for 30 

minutes before collecting saliva, and not to smoke for 60 minutes before collecting saliva. 
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An inter-assay coefficient of variation was 6.56% and intra-assay coefficient of variation was 

4.61%, indicating good precision, and the minimal detection limit distinguishable from 0 

was 0.010 μg/dL.

Coping capacity.—We used a 13-item short-form version of the Sense of Coherence 

tool12 to measure how well caregivers coped with stress associated with caregiving. Each 

item is scored from 1 (never) to 7 (very often), with total scores ranging from 13 to 91; 

higher scores indicate better coping capacity. Cronbach’s alpha was .81 at T1 and .83 at T2.

Social support.—Social support was measured using the Multidimensional Scale of 

Perceived Social Support.30 The scale includes 12 items designed to assess perceptions 

about support from family, friends, and a significant other. Responses range from 1 (very 
strongly disagree) to 7 (very strongly agree) and higher scores indicate better levels of 

perceived social support. Cronbach’s alpha reliability scores were .94 at each time point.

Chronic Illnesses.—We used a previously established modified version of the 

Cumulative Illness Rating Scale (CIRS)31 to measure the presence of coexisting chronic 

illnesses in caregivers. Total scores range from 0 (no impairment) to 56 (maximal 
impairment) across 14 systems. Scoring of each system followed the guidelines proposed by 

Hudon et al. (2005).32 A study interviewing patients in a family practice to evaluate 

multimorbidity reported intraclass correlation coefficients for estimating interrater reliability 

of 0.81 (95% CI, 0.70–0.89).32

Sociodemographic characteristics.—These included age, sex, race/ethnicity, 

household income, and questions about relationships and other major life events (e.g., death, 

moving, retirement or marriage). We asked participants to rate their household income as (1) 

comfortable, have more than enough to make ends meet; (2) adequate, have enough to make 

ends meet; or (3) do not have enough to make ends meet.

Stroke-Survivor Characteristics

Functional status.—We measured caregiver perceptions of the survivor’s ability to 

perform activities of daily living using the Barthel Index.33 The scale has 10 items; each was 

scored from either 0 to 5, 0 to 10 or 0 to 15. Total scores range from 0 to 100 with higher 

scores indicating independence from any help. In our study, Cronbach’s alpha was .94 at 

both T1 and T2.

Sociodemographic and Clinical Characteristics.—At T1, we collected 

sociodemographic characteristics. At T2, we identified the site of current placement (e.g., 

rehabilitation hospital) of the stroke survivor. Other clinical characteristics at T1 included 

severity of stroke (the NIH Stroke Scale, Cronbach’s alpha: 0.88) and description of stroke 

(type, area, presence of communication disability, and days poststroke). As with caregivers, 

the CIRS measured chronic illnesses in stroke survivors at T1.

Byun et al. Page 5

Top Stroke Rehabil. Author manuscript; available in PMC 2020 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Statistical Analysis

We described depressive symptoms, uncertainty, perceived stress, salivary cortisol, coping 

capacity, social support, chronic illnesses, and sociodemographic and stroke-related data 

(mean, standard deviation, and frequencies). We used paired t-tests (for continuous 

variables) and McNemar tests (for categorical variables) to explore any changes over time in 

study variables measured at both time points. We estimated correlations among caregiver of 

stroke-survivor characteristics and depressive symptoms at T1 and T2 using Spearman’s 

correlation coefficients. Given the large number of variables available and limited sample 

size, we computed a separate unadjusted linear mixed model to examine the relationship 

between each caregiver or stroke-survivor characteristic and repeated measures of depressive 

symptoms (overall depressive symptoms) without adjustment for other variables, using full 

maximum likelihood with random intercept at Level 2. Each independent variable was either 

time-varying (values for variables measured at both time points, e.g., coping capacity) or 

fixed (values for variables measured only at baseline, e.g., gender). Each model included one 

independent variable (e.g., age or coping capacity) and time variable (time points T1 and T2) 

to determine which caregiver or stroke-survivor characteristic was independently associated 

with depressive symptoms. For all analyses, a p-value of less than 0.05 in a two-sided test 

was considered statistically significant. Analyses were done using SPSS 22 for Windows 

and Stata 13.

Results

We enrolled 63 caregivers and reviewed their stroke-survivor relatives’ medical records for 

stroke severity and description. By T2, however, 13 stroke survivors had died; additionally, 

three caregivers withdrew from the study and seven more were lost to follow up. With the 

exception of social support and race, there were no statistically significant differences in 

baseline characteristics between participants who completed and those who did not complete 

the study. Participants who did not complete the study had more social support at baseline (p 
= 0.036) and were more likely to be of the non-Hispanic White race (p = 0.018 for 

caregivers, p = 0.009 for stroke survivors).

The main reason given for declining to participate in the study was “feeling overwhelmed 

with their current situation.” A total of 40 caregivers completed the measures at T2. Table 1 

summarizes caregiver and stroke-survivor sociodemographic and stroke-related 

characteristics. Ages of the caregivers ranged from 30 to 89; one third of caregivers were 65 

or older. Only 8% of caregivers were taking antidepressant medications at T1. Ages of the 

stroke survivors ranged from 65 to 95 years. At T2, a large proportion (42.5%, n=17) of 

stroke survivors were at home (vs. 27.5% at a rehabilitation hospital, 12.5% at a nursing 

facility, and 17.5% at another place or still hospitalized).

Table 2 summarizes the descriptive analysis and comparison of variables measured at both 

time points. Depressive symptoms did not change between measurements at 2 weeks and 6 

weeks poststroke. Overall, caregivers’ depressive symptoms remained low: T1 (6.67 ± 5.55) 

and T2 (6.60 ± 5.96). More than half (57%) of the caregivers in this study had at least mild 

depressive symptoms during the early phases of initiating the caregiver role, and 6 weeks 

after stroke, 47% continued to have depressive symptoms. Notably, about 30% had at least 
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moderate depressive symptoms at both time points (moderate: 19% at T1 and 15% at T2, 

moderate-to-severe: 6% at T1 and 13% at T2, and severe depressive symptoms: 3% at T1 

and 3% at T2). Functional status of stroke survivors was better at T2, and compared to T1, 

caregivers at T2 reported better coping capacity, less social support and higher levels of 

chronic illness.

The supplemental table reports correlations among caregiver of stroke-survivor 

characteristics and depressive symptoms at T1 and T2. At T1, depressive symptoms were 

not correlated with salivary cortisol levels on waking (rho = 0.125, p = 0.356) or in the 

evening (rho = 0.008, p = 0.955). At T2, however, greater depressive symptoms were 

correlated with elevated salivary-cortisol level in the evening (rho = 0.502, p = 0.001) but not 

with the levels on waking (rho = -0.207, p = 0.213).

Characteristics Associated with Depressive symptoms

Table 3 presents an unadjusted linear mixed model that examined the association between a 

caregiver or stroke-survivor characteristic and repeated measures of depressive symptoms. 

Since this is an exploratory study, we tested an unadjusted linear mixed model with 34 

caregiver and stroke-survivor characteristics (e.g., age, coping capacity), but here we report 

only those with significant associations. In separate models, each of the following 

characteristics was independently associated with more depressive symptoms across the first 

6 weeks poststroke: caregiver uncertainty (p < 0.001), perceived stress (p < 0.001) but not 

cortisol (p = 0.858 on waking, p = 0.231 evening), coping (p < 0.001), social support (p = 

0.006), race (p = 0.022), income (p = 0.001), time spent in caregiving (p = 0.039), and 

stroke-survivor race (p = 0.033) and functional status (p = 0.003). The use of antidepressants 

was not associated with depressive symptoms (p = 0.80).

Discussion

The major finding from this study was that depressive symptoms were evident in more than 

half of all caregivers and these symptoms changed little over the first 6 weeks following 

their relatives’ stroke. In addition, approximately 30% had at least moderate depressive 

symptoms at baseline and follow-up. Further, the proportion of caregivers with depressive 

symptoms at 6 weeks may under-represent the extent of the problem, considering that some 

caregivers dropped out of the study. These may have been those experiencing the most 

problems in adjusting to the new caregiver role. Caregiver uncertainty, perceived stress but 

not cortisol, coping, social support, race, income, time spent in caregiving, and stroke-

survivor functional status were independently associated with depressive symptoms. By 6 

weeks poststroke, depressive symptoms were correlated with evening cortisol level.

Depressive symptoms in these caregivers were common, even in the early weeks of 

caregiving. The finding of at least modest levels of depressive symptoms in 30% of 

caregivers is notably higher than the 18% of caregivers with moderate, moderate-to-severe, 

or severe depressive symptoms at 1 and 4 months poststroke reported by Bakas et al. (2006).
2 The early days and weeks of caregiving may present the caregiver with new physical and 

emotional challenges.34 Long-term health in caregivers of stroke survivors is related to 

caregivers’ capacity for successful coping in their caregiving situation.
6, 35

 In chronic illness 
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such as heart failure and diabetes mellitus, depression is a risk factor for long term mortality.
36, 37

 Caregivers are also at high risk for developing depression1 and chronic illnesses such 

as coronary heart disease.38 Thus, assessing and treating caregivers’ early poststroke period 

depressive symptoms are particularly important. In this study, about half of caregivers 

showed no depressive symptoms. Possibly these caregivers had coped well with their 

caregiving situation, as positive aspects of caregiving (e.g., sense of coherence) that protect 

against depression in caregivers of stroke survivors have also been reported.6

The finding of a significant effect of uncertainty on depressive symptoms is consistent with 

earlier findings of a correlation between uncertainty and depression in caregivers for people 

with Parkinson’s disease.39 In patients with multiple sclerosis, uncertainty about the illness 

was an important mediator of the relationship between the present state of the illness and 

depression.40 We also found that caregiver coping capacity was associated with depressive 

symptoms and this finding supported others’ previous findings.
6, 41

 Chumbler et al. (2008) 

reported that higher coping capacity was associated with lower levels of depression in 

caregivers of stroke survivors across 2 years of follow-up.41

Caregiver perceived stress, income, social support, and stroke-survivor functional status 

were each associated with depressive symptoms. Some of these variables -- uncertainty, 

caregiver income, coping capacity, social support, number of close friends and relatives, 

stroke survivor gender, income, insurance, and functional status -- are among those we 

previously reported as independently associated with perceived stress in caregivers of stroke 

survivors.42 Caregivers of stroke survivors may experience stress because they are uncertain 

of the extent to which stroke survivors will worsen or recover, how involved they will need 

to be in longer term care, and the commensurate impacts on employment, economics, family 

life, and so on.34 It is notable that a large proportion of stroke survivors were at home by 6 

weeks poststroke. By 6 weeks poststroke, however, stroke survivor placement location was 

not associated with depressive symptoms (F = 1.611, p = 0.204), despite the differences in 

survivor functional status (a characteristic associated with depressive symptoms) across 

post-discharge location. Caregivers for stroke survivors at home may have been more 

involved in direct care. In our study, better functional status of stroke survivors at home vs. 

other facilities (F = 19.729, p < 0.001) was revealed, which may have offset depressive 

symptoms in caregivers for stroke survivors at home.

Receptor-mediated actions of cortisol cause immunosuppressive and anti-inflammatory 

effects on target immune tissues and cells,43 and the immune system is known to be 

suppressed in other caregiver groups, e.g. those of dementia patients.44 In our study, 

physiological stress measured by salivary cortisol was not associated with repeated measures 

(overall) of depressive symptoms; at 6 weeks poststroke, however, having more depressive 

symptoms was correlated with elevated salivary-cortisol level in the evening, but not with 

the levels on waking at either time period. Saban et al. (2012) reported that salivary-cortisol 

levels were lower across the day in caregivers with higher depressive-symptom scores when 

compared to caregivers with lower scores.7 Another study reported that patients with 

relapsed major depression had higher cortisol levels than patients in stable remission.45 The 

present study measured salivary-cortisol levels at two time points during the first 6 weeks of 

caregiving, whereas Saban et al. (2012)7 measured them at approximately 8 months of 
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caregiving. It is possible that when caregivers initially are exposed to stressors, e.g., within 2 

weeks poststroke, their physiologic homeostasis may have been maintained, thus, explaining 

these differences. By 6 weeks posststroke, however, stressors may have induced an increase 

in hypothalamic-pituitary-adrenal (HPA)-axis activity, which may be related to the 

relationship between depressive symptoms and elevated salivary cortisol levels. By 8 months 

poststroke, however, HPA-axis activity may have decreased or over adjusted, resulting in 

lower levels of cortisol.
46, 47

 In a few of our study participants, salivary-cortisol levels were 

similar between waking and evening periods. A possible interpretation for these flatter 

salivary slope patterns could also be depression.48 Further investigation is required to verify 

whether, over time, cortisol levels increase, similar to those in caregivers for patients with 

dementia,
15–18

 or diminish, similar to those in the previous study of caregivers for stroke 

survivors.7

Implications for Clinical Practice

It is important for health care providers to assess caregiver depressive symptoms in the early 

period of caregiving and provide additional support for at-risk caregivers. Initiating caregiver 

interventions, such as psychoeducation,49 in the early period of caregiving may lead to 

decreased depressive symptoms. Spousal caregivers of stroke survivors who reframed their 

situation and prepared for caregiving had lower stress throughout the year after discharge.13 

Involvement in discharge planning, especially for stroke survivors who will be discharged 

directly home, could immeasurably help caregivers adjust to their new caregiver role, 

increase preparedness for caregiving and reduce their depressive symptoms.

Study Strengths and Limitations

Strengths include a prospective longitudinal design that captured depressive symptoms at 

two time points: within 2 weeks poststroke and again at 6 weeks poststroke, the early time 

period when little is known about caregiving. As there was no intervention for caregivers 

between baseline and 6 weeks poststroke, we observed the “natural history” of depressive 

symptoms over time. Limitations of this study include limited generalizability due to 

convenience sampling from a single geographic region. Additionally, caregivers in this study 

were generally well educated and the majority of both caregivers and stroke survivors had 

health insurance. These factors limit the application of the findings to the general 

population. Caregivers who withdrew from the study or were lost to follow up at 6 weeks 

poststroke, however, may have had more caregiving responsibilities and depressive 

symptoms. The sample size in our study was relatively small, and caregiver or stroke-

survivor characteristics were not controlled in a single linear mixed model. Instead, we 

computed multiple unadjusted linear mixed models; thus, there is a possibility of type 1 

error in this study. As a first step, however, exploring changes in depression over time and 

related factors influencing depressive symptoms adds to the current literature. Replication 

studies are required that use a larger sample size in which caregiver or stroke survivor 

characteristics can be successfully controlled. The time period for follow up was limited. 

Extending the follow-up period to include multiple time points over a longer period of time 

after caregivers assume their caregiver role is required to determine its effect on long-term 

health outcomes. Our findings are also based on associations rather than demonstrating 

causal relationships.
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Importantly, approximately half of these caregivers of stroke survivors reported at least mild 

levels of depressive symptoms within the first 6 weeks following their relatives’ stroke. 

Caregiver and stroke-survivor characteristics confirmed in our study may help identify 

caregivers at highest risk for early depressive symptoms, likely those who may benefit from 

early detection and intervention. Given their high prevalence in caregivers of stroke 

survivors, timely intervention aimed at resolving depressive symptoms early in the 

caregiving period may prevent related negative health sequelae and improve quality of life in 

caregivers.
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Table 1.

Characteristics of Caregivers and Stroke-Survivors (N = 63)

Variable

M ± SD or N (%)

Caregivers Stroke Survivors

Caregiver and Stroke-Survivor Socio-demographic Characteristics

Age (years) 56.92 ± 13.81 75.92 ± 7.82

Gender

 Female 42 (67%) 37 (59%)

 Male 21 (33%) 26 (41%)

Race/Ethnicity

 White 46 (73%) 45 (71%)

 African American 14 (22%) 15 (24%)

 Other 3 (5%) 3 (5%)

Health Insurance

 Private/Medicare/Medicare + Supplemental Health Insurance Plans 55 (87%) 53 (84%)

 Medicare + Medicaid/Medicaid/No Insurance 8 (13%) 10 (16%)

Education

 Less than High School 0 (0%) 9 (14%)

 High School 20 (32%) 22 (35%)

 Vocational Training 6 (9.5%) 6 (10%)

 College 23 (36.5%) 19 (30%)

 Postgraduate 14 (22%) 7 (11%)

Employment

 Full Time 27 (43%) 6 (9.5%)

 Part Time 7 (11%) 1 (2%)

 Homemaker 2 (3%) 7 (11%)

 Unemployed 5 (8%) 2 (3%)

 Retired 18 (29%) 47 (75%)

 Leave of Absence 6 (6%) 0 (0%)

Income

 Comfortable 30 (48%) 27 (43%)

 Adequate 26 (41%) 27 (43%)

 Insufficient 7 (11%) 9 (14%)

Relationship to the Stroke Survivor

 Spouse 22 (35%)

 Child 38 (60%)

 Grandchild 1(2%)

 Sibling 2 (3%)

Number of Close Friends and Relatives 18.37 ± 17.34

Antidepressant Medication 5 (8%)

Stroke Survivors’ Stroke-Related Health Characteristics

Days poststroke at T1 caregiver interview 4.22 ± 3.37
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Variable

M ± SD or N (%)

Caregivers Stroke Survivors

Stroke Experience

 First Stroke 50 (79%)

 Recurrent Stroke 13 (21%)

Type of Stroke

 Ischemic 32 (51%)

 Intra-cerebral Hemorrhage 21 (33%)

 Subarachnoid Hemorrhage 10 (16%)

Area of Stroke

 Right 27 (43%)

 Left 28 (44%)

 Right and Left or Other 8 (13%)

Communication Disability

 Yes 27 (42.9%)

 No 30 (47.6%)

 Unclassified 6 (9.5%)

Severity of Stroke† [0–42] 12.98 ± 9.92

Chronic Illness† [0–56] 8.37 ± 4.37

Note. M = mean; SD = standard deviation. This information was collected only at T1.

†
Higher scores = greater severity of stroke or more chronic illnesses.
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Table 2.

Study Variables between T1 and T2.

Variable [Range] M ± SD orN (%) at T1 (N= 63) M ± SD orN (%) at T2 (N=40) t statistic p value

Depressive Symptoms

 Mean 6.67 ± 5.55 6.60 ± 5.96 0.891 0.379

 None [1–4] 27 (43%) 21 (53%) 0.321

 Mild [5–9] 18 (29%) 7 (18%)

 Moderate [10–14] 12 (19%) 6 (15%)

 Moderate to Severe [15–19] 4 (6%) 5 (13%)

 Severe [20–27] 2 (3%) 1 (3%)

Caregiver centeracteristics

 Uncertainty† [31–155] 84.13 ± 19.93 85.23 ± 23.94 0.713 0.480

 Perceived Stress† [0–56] 24.21 ± 9.55 24.48 ±10.74 0.080 0.936

 Salivary Cortisol AM [μg/dL] 0.41 ± 0.37 (N = 57) 0.33 ± 0.21 (N =38) 1.308 0.199

 Salivary Cortisol PM [μg/dL]  0.13 ± 0.11 
(N =54)

0.12 ± 0.10 (N = 38) 0.061 0.952

 Coping Capacity† [13–91] 65.75 ± 11.71 67.25 ± 15.46 2.061 0.046

 Social Support† [7–84] 73.57 ± 12.16 63.88 ± 18.18 2.560 0.014

 Chronic Illness† [0–56] 4.90 ± 4.20 6.20 ± 4.69 2.054 0.047

 Duration of Caregiving (days) 4.19 ± 3.37 36.03 ± 6.96

 Time Spent Caring per Day (hours) 8.59 ± 6.64 7.60 ± 6.59 0.954 0.346

 Other Life Event 25 (40%) 9 (23%) 0.057

Stroke-Survivor centeracteristic

 Functional Status† [0–100] 23.17 ± 28.71 43.75 ± 36.56 3.266 0.002

Note. M = mean; SD = standard deviation. Paired t-test was used for all variables except categories of depressive symptoms (none, mild, moderate, 
moderate to severe, and severe) and other life event (e.g., death, moving, retirement or marriage) for which McNemar test was calculated;

†
Higher scores = greater uncertainty, higher perceived stress, better coping capacity, better social support, more chronic illnesses, or better 

functional status.
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Table 3.

Each Caregiver and Stroke-Survivor Characteristic Associated with Depressive Symptoms based on 

Unadjusted Linear Mixed Models (N = 63)

Predictors B SE z statistic p value 95% CI

Caregiver leftacteristics

Model 1

 Uncertainty 0.12 0.03 4.77 < 0.001 [0.07, 0.17]

 Time −0.58 0.68 −0.85 0.395 [−1.90, 0.75]

Model 2

 Perceived Stress 0.35 0.04 7.92 < 0.001 [0.27, 0.44]

 Time −0.37 0.69 −0.53 0.597 [−1.71, 0.99]

Model 3

 Coping Capacity −0.24 0.04 −6.65 < 0.001 [0.01, 0.29]

 Time 0.23 0.69 0.33 0.631 [−1.62, 0.79]

Model 4

 Social Support −0.09 0.03 −2.77 0.006 [−0.15, −0.03]

 Time −1.16 0.71 −1.64 0.102 [−2.25, 0.23]

Model 5

 Non−White Reference

 White 3.27 1.42 2.30 0.022 [0.48, 6.06]

 Time −0.57 0.69 −0.82 0.413 [−1.92, 0.79]

Model 6

 Comfortable Income
 Adequate Income

Reference
0.86

1.31 0.66 0.511 [−1.71, 3.43]

 Insufficient income 6.5 2.03 2.20 0.001 [2.52, 10.48]

 Time −0.44 0.69 −0.64 0.522 [−1.80, 0.91]

Model 7

 Time Spent Care 0.15 0.07 2.06 0.039 [0.01, 0.29]

 Time −0.32 0.66 −0.48 0.631 [−1.62, 0.79]

Stroke-Survivor leftacteristics

Model 8

 Non-White Reference

 White 3.01 1.41 2.13 0.033 [0.24, 5.77]

 Time −0.57 0.69 −0.82 0.413 [−1.92, 0.79]

Model 9

 Functional Status −0.05 0.02 −2.95 0.003 [−0.08, −0.02]

 Time 0.39 0.74 0.53 0.594 [−1.05. 1.84]

Note. B = unstandardized slope coefficient; SE = standard error; CI = confidence interval; Time-varying variables: uncertainty, perceived stress, 
coping capacity, social support, time spent providing care and stroke survivor functional stats; Fixed variables: race and income
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