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Description of independent variables 

1.1.Caregiver Variables 

- Socio-demographic characteristics: Age (in years), gender (female=1, male=0), 

ethnicity (Chinese=1, Non-Chinese=0) and marital status (married=1, single, 

including divorced, widowed, unmarried=0) were collected. 

- Caregiver relationship variable captured the relationship of family caregiver to the 

stroke survivor and comprised of spousal, sibling, adult-child and others as options. 

Others comprised of distant relatives and friends. 

- Comorbid status was self-reported by caregivers as any health condition 

diagnosed since the last interview from a pre-designated list of 21 diseases (e.g. 

diabetes, hypertension, depression and others). The total sum of reported health 

conditions was categorised as none, 1, 2 or 3 and more reported comorbid 

conditions. 

- Co-residing with patient was included as categorical variable with two options 

(yes=1, no=0). 

- Caring for multiple care recipients was included as categorical variable with two 

options (yes=1, no=0). 

- Patient behavioural problems: We used the Revised Memory and Behavioural 

Problem Checklist to record the caregiver reported occurrence of problematic 

behaviour by stroke survivors, which has been previously used in the stroke 

survivors. (1-4) Caregivers were asked whether any of the 21 problematic 

behaviours (e.g. “asking the same question over and over”, “destroying property”, 

“crying and tearfulness” etc.) have occurred during the previous week. Responses 

were recorded on a 5-point Likert scale: 0 = never, 1 = not in the past week, 2 = 1 



to 2 times per week, 3 = 3 to 6 times per week and 4 = daily or more often. (5) We 

summated the total score across the three broad domains of memory related, 

disruptive and depressive behavioural problems. 

- Caregiver burden was captured using two measures: Oberst Caregiving Burden 

Scale (for objective burden estimate) and Zarit’s Burden Interview (for subjective 

burden estimate).  

o Oberst caregiving burden scale, reported to have good psychometric 

properties in stroke population caregivers, was used to capture amount of 

time spend on different caregiving activities by the caregiver, such as, 

“medical or nursing treatments”, “managing finances, bills and forms 

related to the patient’s illness” and others. Total of 15 items were scored on 

Likert scale from 1=none to 5 = a great amount and total score ranged from 

15 to 75. (6)  

o Caregiver’s appraisal of caregiving impact was captured by the Zarit’s 

Burden Interview, which involved asking caregivers to rate how often they 

feel several negatively phrased questions related to their caregiving role. (7) 

Validated previously in Singapore (8), we used the abbreviated 12-item 

version for current study with total score ranging from 0 to 48. An example 

of question posed is, “do you feel that because of the time you spend with 

your relative that you don’t have enough time for yourself?” 

- Family conflict was measured using the family caregiving conflict instrument 

suggested by Pearlin and colleagues. (9) It comprises of two areas of conflict: 

attitude towards stroke patient and attitude towards caregiver. Each includes 4 

statements, such as, “show enough respect for the patient”. Caregiver’s response 



was captured on 4-point Likert scale ranging from strongly agree to strongly 

disagree with higher score showing high family caregiving conflict (range: 4 – 16). 

- Social support was captured in accordance to the guidance given by Pearlin and 

colleagues, including “instrumental” and “expressive” dimensions. (9) Instrumental 

social support comprised of the physical network of caregiver, and for current 

study, we used two categorical variables documenting the presence of a foreign 

domestic worker for general household chores and specifically for stroke patient 

care, respectively. Expressive social support was measured using Pearlin’s 8-item 

perceived social support instrument (Cronbach’s alpha of 0.87) with responses 

captured on 4-point Likert scale and total score ranging from 4 to 32. 

- Care management strategies: We used the revised dementia management 

strategies scale to capture care management strategies by stroke survivor’s 

caregivers. The 20-item instrument version has been validated in Singapore (10) 

and records responses to frequency of adopted strategy on 5-point Likert scale: 

1=never, 2=seldom, 3=sometimes, 4=often and 5=most of the time. The instrument 

comprises of two subscales of positive and negative dimensions, with good reported 

internal consistency in Singapore population (Cronbach’s alpha 0.89 and 0.87 

respectively). (10) We summated the total score across these two dimensions of 

positive and negative care management strategies. 

1.2.Patient Variables 

- Socio-demographic characteristics: Age (in years), gender (female=1, male=0), 

ethnicity (Chinese=1, Non-Chinese=0), marital status (married=1, single, including 

divorced, widowed, unmarried=0) and ward class (subsidized=1, unsubsidized=0) 

were collected. 



- Comorbid status: Charlson Comorbidity Index was used to measure the burden of 

comorbidity in stroke survivors. Each condition is weighted by severity and a 

composite score is calculated for each stroke survivor. (11) 

- Index stroke characteristics: Stroke type was coded as ischemic and non-

ischemic, latter including both haemorrhagic and mixed. Stroke severity was 

measured using the 11-item version of National Institute of Health scale (NIHSS), 

which captures information on data fields like level of consciousness, horizontal 

eye movements and visual field testing, facial paresis, motor strength of both upper 

and lower limbs, ataxia, sensory impairment, dysarthria and deficits in language 

spoken. Items are scored on ordinal scale (0 to 2 or 0 to 3 or 0 to 5) with total score 

ranging from 0 to 42. (12) Information was collected on whether or not the index 

stroke was a recurrent one. 

- Cognitive impairment was measured using the Mini-Mental state examination 

(MMSE) which comprised of 11 main questions focusing on dimensions of 

orientation, immediate recall, attention, delayed recall, language and construction. 

Scoring each item as 1 for correct response the total score could be upto 30. (13) 

MMSE has been validated locally in Singapore before. (14) For current study, we 

categorized the stroke survivors into the following three categories: no cognitive 

impairment (24-30), mild cognitive impairment (18-23) and severe cognitive 

impairment (1-17). 

- Functional status was measured using the modified Rankin scale, a global 

disability measure commonly used to assess functional status post-stroke. It 

comprises of 7 levels of functioning: 0 (no symptom at all), 1 (no significant 

disability despite symptoms), 2 (slight disability, unable to carry out all previous 

activities), 3 (moderate disability, requiring some help), 4 (moderately severe 



disability), 5 (severe disability, bedridden, incontinent and requiring constant 

nursing care) and 6 (dead). (15) 

- Depression: To screen the patients for depression the abbreviated 11-item version 

of the Centre for Epidemiological Studies Depression scale (CES-D) was used. This 

version was originally validated by Kohout et al in 1993 (16) for use in elderly 

population with good internal consistency (Cronbach’s alpha=0.76) and 

subsequently used in Singapore by a local study. (17) Each item is in the form of a 

statement or behaviour and the participant is asked to indicate how often they felt 

like that in the previous one week, scored on a 4-point Likert scale from 0 being 

rarely or none of the time, 1 being some or little of the time, 2 being occasionally or 

a moderate amount of time and 4 being most or all of the time.  The total score was 

in the range of 0 to 33. 

- Discharge destination was recorded as a binary variable with patients being 

discharged to a step-down facility or not. Latter included home discharges. 
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