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Abstract

Background: Stroke remains a major contributor to mortality and
morbidity both locally and globally. To date, there has been no study
examining the impact of stroke on quality of life (QOL) in the Ja-
maican population. Our study was the first to look at QOL among
Jamaican stroke survivors across the vast spectrum of stroke severity
ranging from mild to severe. We also aimed to identify variables that
led to decreased QOL in this cohort when compared to healthy adults.

Methods: This was a hospital-based case-control study comparing
the QOL of 50 stroke patients admitted to the University Hospital of
the West Indies (UHWI) in Jamaica between 2012 and 2013 to that of
50 apparently healthy adults (AHAs). Stroke severity was calculated
using the National Institutes of Health stroke scale (NIHSS) at admis-
sion. The health-related quality of life in stroke patients (HRQOLISP)
tool was used to attain the QOL score in each group.

Results: Of the 108 patients that were coded as having an acute is-
chemic stroke in the year 2012, 38 (35.1%) were deceased and 20
(18.5%) were lost to follow-up at the time of the study. There was
no statistical difference between the stroke group and the AHAs with
regard to age, race and traditional risk factors for stroke. Within the
stroke population, the mean age was 61 + 17.8 years. The mean age
among the AHAs was 60 + 13.1 years. Of the stroke survivors, 25
(50%) were male and 25 (50%) were female. Forty-five (90%) pa-
tients were hypertensive. Health-related quality of life (HRQOL) was
significantly reduced across most domains when compared to AHAs
(P=0.0001). Greater stroke severity, presence of depression and pre-
vious stroke were all significantly associated with worse QOL.
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Conclusions: In Jamaica, HRQOL among stroke survivors at the
UHWI is consistently and significantly lower than that of healthy
adults. Strategic interventions that target stroke severity, depression
and non-adherence to secondary prevention regimens must be imple-
mented in order to improve patient outcomes.
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Introduction

According to the Jamaica health and lifestyle survey done in
2007, the prevalence of stroke in Jamaica is approximately
1.4% [1]. In the year 2000, stroke was found to be the leading
cause of death in Jamaica [2]. Globally stroke is thought to be
the second leading cause of death accounting for a quarter of
deaths worldwide [3]. Despite these daunting figures, mortali-
ty-based rates used in isolation remain inadequate to determine
disease burden, health outcomes and intervention outcomes of
a disease, all of which are important for planning national and
institutional policies. In the US, it is estimated that 85% of
people who experience a stroke survive [4]. Additionally, 8%
of these survivors go on to have another stroke within 1 year
with increasing risk for each additional year of life [5]. The im-
pact of stroke on the life of its victim must therefore be quanti-
fied and examined.

Health-related quality of life (HRQOL) is being increas-
ingly recognized as a better marker for disease burden within
a population. The World Health Organization (WHO) defines
quality of life (QOL) as “individuals’ perception of their po-
sition in life in the context of the culture and value systems
in which they live and in relation to their goals, expectations,
standards and concerns” [6]. In the past, QOL of a discase
was expressed using the common metric quality of life years
(QALYs). QALYs combine information pertaining to length
of time alive and QOL measured typically from 0 (death) to 1
(perfect health). For persons that had suffered a major stroke,
previous studies had elicited QALY scores ranging between
-0.02 and 0.71 [4, 7]. How is this interpreted? Essentially if a
major stroke has a QOL of 0.4, then every year spent in that
state of health is viewed as 0.4 years by that individual, i.e. if
that person lives for 10 years, they would have preferred to live
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Figure 1. Seed of life model (SOLM). The seed of life model shows that the human is like a matryoshka doll. The spiritual sphere
comprising of the spirit and the soul domains of quality of life represent the inner most protected core dolls. The physical sphere
comprising of the physical, psycho-emotional and cognitive domains represent the outermost dolls that are vulnerable to external

damage such as that caused by stroke.

for 4 years in perfect health instead. Another way to interpret
this is that the individual would have gained 6 quality adjusted
life years (10 - 4 = 6) if that stroke was prevented [4, 7].

In Jamaica, there has been no study examining how stroke
has affected the QOL of its survivors. Studies looking at dis-
ease-related QOL have been done in other conditions such as
chronic kidney disease and epilepsy. For example, Gayle et al
in 2009 looked at the QOL in end-stage renal disease (ESRD)
patients using the disease-specific kidney disease quality of
life (KDQOL) questionnaire. It showed that Jamaicans had
good overall QOL when compared with the KDQOL reference
populations [8]. Similarly, Gordon-Perue et al investigated
the QOL in Jamaicans with epilepsy, and the results showed
that QOL scores were significantly higher than those of other
epilepsy populations around the world [9]. It was postulated
that the better QOL Jamaicans were experiencing may have
been due to the strong religious culture deeply rooted in the
Jamaican population with Jamaica allegedly holding the world
record for having the most churches per square mile [8]. Simi-
lar findings were therefore expected for Jamaican stroke sur-
vivors.

Spirituality as an entity has been associated with better
QOL outcomes in terminal illnesses such as cancer but few
studies have actually looked at this specific entity impacting
HRQOL in stroke survivors [10, 11]. In 2004, Giaquinto et
al showed that stroke survivors who had higher Royal Free
Interview scores (a measure of religiosity) had lower levels
of emotional distress. Spirituality has also been affiliated with
better physical and mental outcomes in persons living with dis-
abilities [10-13].

In Ibadan Nigeria, a population whose characteristics
could be considered to be similar to our own, Dr. Owolabi
documents that across culturally distinct stroke cohorts, the
physical aspects of QOL decline, while the spiritual aspect is
unaffected. He attributed this to the seed of life mode (SOLM)
where it is thought that the spiritual components of a man exist
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at the core of his being, whereas the physical facet is quite su-
perficial leaving it relatively vulnerable to external influences
such as physical diseases including stroke; however, the spir-
itual aspect is so deep that it remains relatively preserved [12]
(Fig. 1). It was then theorized that this realm of spirituality
could be explored and utilized to improve HRQOL in stroke
survivors much like what is done for cancer patients [11, 14,
15].

Landmark studies assessing QOL in stroke such as the
North East Melbourne Stroke Incidence Study (NEMESIS)
done in Australia, the Auckland Stroke Study done in New
Zealand and most recently the China Quality Evaluation of
Stroke Care and Treatment (QUEST) have had varying results.
Some have observed no effect of stroke on QOL, while oth-
ers found QOL to be greatly affected by variables such as the
degree of physical disability, age, presence of depression and
participation in rehabilitation [16-20].

Most of the existing literature implicates increased physi-
cal disability as the main factor contributing to decreased QOL
in stroke survivors even in cases of mild stroke [12, 15-22].
This is quite significant, particularly as it relates to ischemic
stroke where it has been proven that patients who received
intravenous recombinant tissue plasminogen activator (rtPA)
within the first 3 h of stroke onset were 30% more likely to
have either negligible physical disability or no disability at all
[23]. It can therefore be assumed that these patients will have
a better QOL. Currently thrombolytic therapy although acces-
sible remains underutilized in the setting of acute ischemic
stroke in Jamaica.

Another key area that calls for greater attention is adher-
ence to treatment regimens for secondary prevention of stroke.
Hohmann et al sought to elucidate the impact of pharmaceu-
tical care, a concept that entails a pharmacist working very
closely with the patient and the patients’ health care provider
to refine drug therapy, diminish drug side effects and increase
drug adherence, on HRQOL. Overall, it was shown that in-
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tensive pharmaceutical care was able to prevent the decline of
most components of HRQOL over the period of a year [24-26].
To date, there has only been one study looking at the QOL in
stroke survivors in Jamaica with a specific focus on the effect
of aerobic exercise on patients with mild disability [27].They
found that aerobic exercise had a favorable effect on QOL in
that population.

Overall, HRQOL in stroke is an area that lacks data locally
and worldwide but has implications for developing strategies
for future planning.

The aims of our study were 1) to compare the HRQOL
in a cohort of stroke survivors to that of an AHA population,
2) to determine the association between specific variables and
QOL including age, sex, severity of the stroke using the Na-
tional Institutes of Health stroke scale (NIHSS), adherence to
secondary preventative medication, presence of depression
and physical rehabilitation, and finally 3) to establish if there
was relative preservation of the spiritual aspect of HRQOL in
stroke patients.

Methods

Study population and design

This study design was a hospital-based case-control study.
Data was ascertained from 50 patients with ischemic stroke
who were consecutively admitted to the medical floor at the
University Hospital of the West Indies (UHWI) in Jamaica be-
tween January 2012 and December 2012. Only adults over the
age of 16 were allowed to participate. Patients were contacted
for recruitment either via telephone or in person at their clinic
visit. Interviews took place between April and October 2014
so that patients were between 16 and 28 months post acute
stroke. This cohort was compared to an apparently healthy
population of 50 adults taken from the hypertension clinic at
the UHWI. Similar recruitment measures were used as for the
stroke patients. Healthy adults had comparable age and co-
morbidities to their stroke counterparts. Patients with intra-
parenchymal hemorrhage, subarachnoid hemorrhage, trau-
matic hemorrhage, transient ischemic attack (TTA) and those
who died during the acute stage of stroke were excluded from
the study. The rationale for excluding intra-parenchymal or
subarachnoid hemorrhagic stroke includes the fact that they
make up the minority of stroke type in Jamaica with previ-
ous studies showing a prevalence of 11.1% and 5.3%, respec-
tively, while ischemic stroke accounted for majority of stroke
type with a prevalence of 83.6% [2]. Also hemorrhagic strokes
are associated with higher mortality rates at initial presenta-
tion and previous studies have shown no difference in QOL
outcomes when comparing these individuals to those with
ischemic stroke [28-30]. Therefore, the information gained
from including this stroke type would be minimal. Diagnosis
of stroke was established by clinical or CT findings by a con-
sultant neurologist. The Trial of Org 10172 in Acute Stroke
Treatment (TOAST) classification was utilized to differentiate
stroke into different subtypes [31]. Stroke severity was calcu-
lated using the NIHSS [23]. Patients’ medical records were
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reviewed for retrospective information about stroke such as
NIHSS on admission and CT findings. Data on age, sex, race,
marital status, occupation, educational level, co-morbidities,
vascular risk factors, specifically hypertension, dyslipidemia,
diabetes, smoking, atrial fibrillation and previous stroke were
ascertained from medical records and self-reports. The patient
health questionnaire 9 (PHQ-9) was used to screen for the
presence of depression. It is a well-known screening tool that
displays excellent validity, reliability, sensitivity and speci-
ficity for the diagnosis of depression [32, 33]. Persons found
to have results suggestive of major depression were referred
to the Psychiatry Department at UHWI for further evaluation
and management.

The 102-item health-related quality of life in stroke pa-
tients (HRQOLISP) questionnaire was used. This question-
naire has been shown to be a culturally diverse instrument
with excellent construct validity and reliability in stroke pa-
tients [12, 34, 35]. The creator of this questionnaire, Dr. M.
Owolabi granted permission for its use in this study via email
correspondence. The questionnaire itself is divided into seven
domains: physical, psychoemotional, cognitive, ecosocial in-
teraction, soul, spirit and spiritual interaction domains. These
seven domains are then separated into two main spheres. The
physical sphere consists of the physical, psychoemotional,
cognitive and ecosocial interaction. The spiritual sphere en-
compasses the soul, spirit and spiritual interaction domains.
Scores for each domain are then summed together with a maxi-
mum score of 100 for each. The questionnaire was adminis-
tered either as a face to face interview or via telephone. The
average time for completion in previous studies was 27 min;
however, in this study, average completion time was 45 min.
Patients were allowed to complete the questionnaire in multi-
ple sittings. The HRQOLISP measure has already been shown
to be applicable in settings where the stroke victims may not be
able to respond because of severe disability such as aphasia or
concentration; in such cases, a proxy (usually a family member
or care taker) could act as a respondent. Proxies were accepted
as reliable if they were either living with the patient or were
closely related to the patient. In general, most tools however
do show that proxy respondents tend to rate the QOL as poorer
than the patient would rate themselves [16, 18, 25, 26, 36]. In
order to prevent selection bias that may arise from excluding
the particular population of stroke patients that have difficulty
communicating with the interviewer, proxies were used. Writ-
ten consent was ascertained from all participants. This study
was approved by the University of the West Indies (UWI) eth-
ics committee.

Statistical analysis

The sample size was calculated as follows; in 2011 the medical
records department at the UHWI coded 87 patients as being
admitted for ischemic stroke. In 2012, 108 patients were coded
as being admitted for ischemic stroke. Taking the average of
these two numbers, a target population size was 97.5. Using
the Raosoft sample size calculator accepting a margin of error
of 5%, a confidence interval of 95% and a response distribu-
tion of 50%, then the recommended sample size is 78. The
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Table 1. Baseline Demographics and Clinical Information on Stroke Survivors and Apparently Healthy Adults (AHAs)

Variable Stroke patients (%) (n = 50) AHA (%) (n =50) Test of significance (P)
Age, years, mean = SD 61 +17.8 60+ 13.1 0.740
Gender
Male 25 (50%) 15 (30%) 0.066
Female 25 (50%) 35 (70%)
Race
Black 41 (82%) 47 (94%) 0.242
Mixed 3 (6%) 2 (4%)
Indian 1 (2%) 1 (2%)
Asian 1 (2%) 0
Occupation
Retired 22 (44%) 14 (28%) 0.586
Teachers 5 (10%) 2 (4%)
Unemployed 4 (8%) 4 (8%)
Education
None 2 (4%) 2 (4%) 0.586
Primary 21 (42%) 20 (38%)
Secondary 16 (32%) 22 (44%)
Tertiary 11 (22%) 7 (14%)
Cardiovascular risk factors
Hypertension 45 (90%) 50 (100%) 0.500
Diabetes 7 (14%) 6 (12%) 0.368
Dyslipidemia 11 (22%) 12 (24%) 0.121
Atrial fibrillation 4 (8%) 4 (8%) 0.500
HTN + DM 6 (12%) 6 (12%) 0.620
HTN + DYS 11 (22%) 12 (24%) 0.500
HTN + DYS + DM 15 (30%) 9 (18%) 0.121
Smoking (former and current) 17 (34%) 16 (32%) 0.973
Baseline depression 2 (4%) 4 (4%) 0.678
Newly diagnosed depression
Mild (5 -9) 10 (20%) 3 (6%) 0.0079
Moderate-severe (10 - 19) 9 (18%) 2 (4%)

minimum sample size required for each group to detect a dif-
ference in QOL scores at 80% power was 20.

Demographic information for the two groups were ana-
lyzed using both SPSS and Stata. Non-categorical variables
were expressed as means with standard deviations. Differ-
ences between means of the stroke patients versus the healthy
adults were compared using the Student’s #-test and two-way
ANOVA.

The Pearson test was used to correlate continuous varia-
bles with other continuous variables and the Spearman test was
used to compare categorical with continuous variables. A value
of P < 0.05 was deemed statistically significant. HRQOLISP
scores were generated by Likert’s method where each succes-
sive option was treated as moving up or doing better in the
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scale. This was done after recalibrating the items such that a
higher score was always indicative of a better QOL. Each do-
main had a maximum score of 100. Each sphere was calculated
by averaging the scores in the respective domains. The total
HRQOLISP score was attained by finding the mean of the all
seven domains for each participant.

Results

Of the 108 patients that were coded as being admitted for
acute ischemic stroke during the year 2012, 38 (35%) died,
17 (15.7%) could not be located for follow-up, two (1.8%)
migrated and one (0.9%) had refused to participate. This left
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Figure 2. Difference between mean HRQOLISP scores in each domain of QOL for stroke patients and apparently healthy adults
at the UHWI. As shown stroke patients were doing significantly worse in all domains except the spiritual interaction domain. Sp-
Spirit: spiritual sphere; Sp-Phys: physical sphere; Splint: spiritual interaction domain; Spirit: spirit domain; Phys: physical domain;
Psyc: psycho-emotional domain; Cog: cognitive domain; Psyc: psycho-emotional domain; Phys: physical domain.

50 (46%) patients available for interview. Patients’ baseline
demographic information and co-morbidities are summa-
rized in Table 1. There was no statistical difference between
the stroke group and the AHAs with regard to age, race, edu-
cational status and traditional risk factors for stroke. Within
the stroke population, the mean age was 61 + 17.8 years .Of
the 45 patients with stroke that had hypertension, 44 (97%)
reported that they had been prescribed antihypertensive med-
ication; however, only 32 (73%) reported adherence with
same. More devastatingly, only 26 (62%) reported compli-
ance with anti-platelet medication. Fifteen (30%) stroke pa-
tients also reported they had suffered a previous stroke the
timeline of which was not ascertained. The most common
cardiovascular risk factor for both groups was hypertension.
This was trailed by former or current cigarette smoking in

both groups (Table 1).

HRQOL scores

HRQOLISP scores for the stroke survivors are shown in Fig-
ure 2. Between 16 and 28 months post stroke, the HRQOL in
stroke survivors was markedly worse than that of the apparent-
ly healthy group in all domains except the spiritual interaction
domain (Table 2). This difference was most noticeable in the
physical and cognitive domains (P = 0.0003 and P = 0.0001,
respectively). When comparing the spiritual sphere scores be-
tween the two groups, the stroke patients scored significantly
lower than the AHAs (P = 0.005) (Fig. 2). Older age, female
sex, large vessel, stroke subtype (Fig. 3), physical rehabilita-

Table 2. Difference Between Mean HRQOL in Stroke Survivors Versus Apparently Healthy Adults (AHAs)

Domains Stroke patients, mean (SD)  AHAs, mean (SD)  Mean difference (95% CI) T value P value
Physical sphere
Physical 72.1 (14.52) 82.3 (12.76) -10.2 (-15, -4) -3.75 0.0003
Psychoemotional 73.3 (13.45) 80.8 (11.68) -7.44 (-12.4, - 2.44) -2.95 0.004
Cognitive 71.1 (13.78) 81.3 (10.81) -10.2 (-15, -5.23) -4.10 0.0001
Ecosocial interaction 73.5(10.47) 77.4 (9.80) -3.9 (-7.83,-0.11) -1.92 0.057
Spiritual sphere
Soul 76.7 (10.76) 82.0 (8.17) -5.3(-9.14, -1.55) -2.80 0.006
Spirit 71.8 (16.04) 79.8 (10.36) -8.0 (-13.38, -2.66) -2.97 0.0037
Spiritual interaction 70 (20.24) 76.9 (17.84) -6.9 (-14.44, 0.70) -1.8 0.07
HRQOL physical sphere 72.5 (10.36) 80.6 (8.62) -8.1 (-11.7, -4.15) -4.16 0.0001
HRQOL spiritual sphere 72.8 (13.5) 79.6 (10.1) -6.74 (-11.5, -2.00) -2.82 0.005
HRQOL sum 72.7 (9.80) 80.0 (7.8) -7.35 (-10.87, -3.8) -4.14 0.0001
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Figure 3. Mean HRQOL scores within each subtype of ischemic stroke. Large vessel and cardioembolic strokes were associated
with lower HRQOL mean score when compared to small vessel arteriosclerotic subtype.

tion for less than 4 weeks and non-compliance with secondary
prevention medication were associated with worse HRQOL
but these did not meet statistical significance. Variables that
were found to significantly worsen HRQOL were 1) greater
stroke severity as assessed by NIHSS at admission, 2) higher
PHQ-9 scores with presence of depression, 3) previous stroke,
and 4) proxy respondents with proxies rating HRQOL for the
stroke patients much lower than self-responders (Fig. 4).

NIHSS

Prior studies have used the NIHSS to divide stroke severity
into mild, moderate and severe categories. Scores < 8 repre-
sent mild stroke, 8 - 16 represent moderate stroke and scores
of > 17 are deemed severe stroke [23, 37]. In our study, the
mean NIHSS was 5.2 + 4.9. There were 41 (82%) cases of
mild stroke, six (12%) cases of moderate stroke and three (6%)
cases of severe stroke. The mean QOL declined drastically
with each increase in the stroke severity category with persons
having a mild stroke having an average QOL score of 74 while
persons with severe stroke had a mean QOL score of 65.2 (P
= 0.03) (Table 3 and Fig. 4). Using NIHSS as a continuous
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variable, there was a linear decline in mean HRQOL as NIHSS
increased (Fig. 5). Large vessel stroke subtype was also sig-
nificantly associated with higher NIHSS (P = 0.004) (Fig. 6).
Female sex correlated with higher NIHSS scores but this was
not found to be statistically significant.

PHQ-9 scores

The PHQ-9, as mentioned previously, exhibits excellent valid-
ity and reliability [32, 33]. It is very easy to administer and in-
terpret. A PHQ-9 score > 10 has been shown to have a specific-
ity of 88% and a sensitivity of 88% for major depression. In our
study, nine (18%) of patients with stroke had a PHQ-9 score
> 10, suggestive of moderate to severe depression compared
to just two (4%) in the apparently healthy group. This differ-
ence was thought to be statistically significant (P < 0.01) (Fig.
7). Overall 19 (38%) of the stroke patients had at least mild
depression compared to five (10%) in the apparently healthy
population (Table 1). Cognitive impairment, as assessed by the
cognitive domain of the HRQOLISP, was significantly corre-
lated with depression (P < 0.01). Greater stroke severity and
female sex were among several other variables found to be

www.neurores.org 51



HRQOL in Stroke Survivors

J Neurol Res. 2017;7(3):46-58

HRQOL in relation to Stroke Severity

\
X
64 -
62
60
58

Mild stroke NIHSS<8 Moderate stroke NIHSS 8-16
Stroke Severity

Q

@ ~ N ~ ~
& S N} N >

Mean HRQOL
@
a

Severe stroke NIHSS>17

b HRQOL in Stroke Survivors with Depression vs no
Depression

74

62
60
58

No Depression [PHQ-9 <10] Depression [PHQ-9 210]
Stroke Patients

@ o)) ~ ~N
()] ©o o ~N

mean HRQOL

@
B

C  HRQOL in patients with prior stroke vs no
prior stroke

Mean HRQOL Score
N
3

67

66

65
Recurrent Stroke

No Prior Stroke

Stroke Patients.

mean HROOL

d HRQOL score as rated by proxy vs self
respondents
76
74
72
70
68
) -
64
proxy self respondent
Stroke Patients

Figure 4. Variables that were significantly associated with worse HRQOL in stroke patients at UHWI. (a) Decreasing mean
HRQOL with increasing stroke severity as measured by NIHSS (P = 0.0046). (b) Decrease in mean QOL if depression was
present (P = 0.0040). (c) Decrease in mean QOL if the patient had a prior stroke (P < 0.05). (d) Decrease in mean QOL if the

HRQOLISP was being completed by a proxy (P < 0.05).

associated with depression but these were not shown to be sta-
tistically significant. Presence of depression greatly decreased
HRQOL in our stroke cohort of patients.

Discussion

Despite the relatively high prevalence of stroke in Jamaica,
limited data exist on HRQOL outcomes in our stroke survi-
vors [1, 27]. The results of this study have partially addressed
this void in the literature. It has shown that stroke survivors,
at least 16 months post stroke, have significantly reduced
HRQOL scores in all domains except the spiritual interaction
domain. This decline in HRQOL is only expected to worsen
as time progresses. The Northern Manhattan study highlights
the linear relationship between the two, showing that disability
increases with time even when there is no evidence of stroke
recurrence. The follow-up for the NEMISIS study went on to
show that even 7 years post stroke, survivors showed persis-

52 Articles © The authors | Journal compilation © | Neurol Res and Elmer Press Inc™

tently low HRQOL [21, 38].

It is surprising that we observed no preservation of the
spiritual sphere of HRQOL in our stroke cohort as was ob-
served in Ibadan, Nigeria, given that previous QOL studies
done in Jamaica for other disease states used the spirituality of
Jamaicans to account for their relatively preserved QOL. When
comparing mean HRQOL scores between Ibadan and Jamaica,
Jamaicans were experiencing significantly lower means in the
spirit domain (difference of -7.1) and the spiritual interaction
domain (difference of -6.8). The reason for this decline specifi-
cally in stroke as opposed to other diseases in Jamaica could be
looked at in future studies.

Our study has reiterated the fact that even in cases of
mild stroke with minimal disability, stroke survivors were still
experiencing poor HRQOL when compared to their healthy
counterparts. This difference was not explained by co-mor-
bidities as these were not different between the two groups.
It is a phenomenon that has been repeatedly observed in the
literature with studies showing that even in TIAs, where physi-
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Table 3. Correlation of Stroke-Specific Variables With Mean HRQOL

Variable Stroke survivors (%) (n = 50) Mean HRQOL Test of significance (P)
Prior stroke 15 (30%) 68.2 <0.05
No prior stroke 35 (70%) 74.5
Stroke subtype
Large artery occlusion 9 (18%) 66.4 0.125
Cardioembolic 2 (4%) 67.8
Small artery occlusion 38 (76%) 74.2
Other 1 (2%) 80.8
Undetermined 0 0
Newly diagnosed depression
Mild (5 - 9) 10 (20%) 70.1 0.0040
Moderate-severe (10 - 19) 9 (18%) 62.8
NIHSS at admission
< 8 (mild) 41 (82%) 74.3 0.0389
8 - 14 (moderate) 6 (12%) 65.2
> 17 (severe) 3 (6%) 65.2
Compliance
Prescribed antiplatelets 42 (84%) 72.7 <0.05
Complaint with antiplatelets 26 (59%) 75.0
Prescribed antihypertensives 44 (88%) 72.0
Compliant with antihypertensives 32 (73%) 73.1
Physical rehabilitation
<4 weeks 35 (75%) 71.8 0.79
> 4 weeks 15 (30%) 74.4
Relationship Between Stroke Severity and
HRQOL
100
90 4 3
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Figure 5. The relationship between stroke severity and HRQOL. An increase in stroke severity as measured by the admission
NIHSS is associated with a linear decline in mean HRQOL.
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Figure 6. Mean NIHSS within each stroke subtype using the TOAST classification for ischemic stroke. Patients with large artery
occlusion and cardioembolic subtypes had significantly higher NIHSS at admission than patients with small artery occlusion

subtype of stroke.
cal disability has completely resolved, HRQOL continues to matter changes although often asymptomatic, are implicated
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Figure 7. PHQ-9 scores in patients with stroke versus healthy adults. Patients with stroke (blue) consistently had higher PHQ-9
scores than the healthy adults (red). This represents the greater prevalence of depression among stroke survivors when com-
pared to a reference healthy population.
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affected by stroke (P = 0.0001). White matter changes could
also account for the high prevalence of depression as it has
been proposed that these changes interrupt the cortical- sub-
cortical connections regulating mood as seen on diffusion ten-
sor imaging [41]. It would be interesting to revisit CT or MRI
in our stroke participants to document the presence or absence
of white matter changes in these individuals to explain poor
HRQOL despite minimal disability and is perhaps a task that
can be tackled in the future.

White matter changes could also account for the lower
QOL scores in our healthy control group drafted from the hy-
pertension clinic versus healthy controls used in other coun-
tries. It has been shown that elderly patients with hypertension
have 10 times the risk of developing white matter changes as
compared to controls of similar age [40].

Studies have also shown that the risk of developing de-
pression after mild stroke or TIA greatly exceeds that of the
general population. This depression can in turn contribute to
poor HRQOL [42]. Hommel et al showed that even in mild
stroke, 68% of patients complained of significant disruption in
social functioning such as returning to work and maintaining
close relationships. Loss of concentration, fatigue, irritability
and perceived disability were some of the factors used to ex-
plain this disruption. Cognitive training was suggested as an
intervention that could be useful in this scenario and may war-
rant prospective studies here in our stroke survivors [43, 44].
The aforementioned becomes exceedingly important as 82%
of the stroke population in our study had what would be con-
sidered mild stroke using the admitting NIHSS.

In our study, the variables that significantly correlated with
lower HRQOL scores were greater stroke severity, presence of
depression, recurrent stroke and proxy respondents. These var-
iables are consistently associated with worse QOL outcomes in
stroke cohorts all over the world [15-21]. Women, age greater
than 75, large vessel or anterior circulation stroke type, those
requiring assistance with activities of daily living and those
residing in institutions are other common determinants of poor
HRQOL outcomes; however, these were not found to be sta-
tistically significant in our study, perhaps due to the relatively
small sample size.

Proxy responders tended to rate stroke survivors with
worse QOL scores than if the stroke patients were to respond
themselves. This effect has been reproduced and observed in
multiple stroke-related QOL studies. This may be due to the
fact that only the most disabled patients would be unable to
complete the questionnaire by themselves and so naturally
would have worse scores [12, 17, 36].

In terms of stroke severity, our study showed a linear re-
lationship between NIHSS and decline in mean HRQOL (Fig.
5). Adams et al found that for every additional point increase
in the NIHSS, the chance of a better outcome post stroke de-
creased by an impressive 24% at 7 days and 17% at 3 months
[31]. This should hopefully spark efforts to reduce patients ini-
tial NIHSS in the acute setting of ischemic stroke with greater
use of intravenous rtPA. Unfortunately, high costs of rtPA and
lack of public awareness about acute stroke management pro-
mote the underutilization of this intervention. Many Jamaicans
present 3 - 4 days after stroke onset greatly restricting the use
of this invaluable tool. National policies involving public edu-
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cation would have to be developed to tackle this particular is-
sue.

Depression is the most common psychiatric condition oc-
curring post stroke, with the prevalence of major depression
being quoted at 15-20% in the acute setting. Some studies
found rates as low as 9% while others quoted rates as high as
50%[13, 19, 20, 45]. Although the prevalence of major depres-
sion tends to decrease as time progresses, minor depression
often persists [45]. Despite its high prevalence, post stroke de-
pression (PSD) remains vastly underdiagnosed. Husseini et al
demonstrated that among patients with persistent PSD after 1
year, 67% were not placed on antidepressants despite this con-
dition being responsive to same [42]. Factors associated with
PSD include greater stroke disability, dependence in activities
of daily living, inability to work, greater cognitive decline,
dysphasia, left anterior brain lesion and living alone [42, 45].

In our stroke survivors, 19 (38%) were found to have
symptoms of depression, be it mild, moderate or severe, and
nine (18%) had PHQ-9 scores placing them in the severe de-
pression category. None of these patients had been previously
evaluated or diagnosed with depression. Conversely, just five
(10%) of the AHAs were found to have symptoms of depres-
sion and two (4%) were found to have PHQ-9 scores placing
them in the severe depression category. It follows therefore
that stroke survivors should be screened regularly for symp-
toms of depression at their follow-up appointments. Many
persons with mild stroke however are discharged from the
hospital setting to the care of a general practitioner. Efforts
should be made to educate this subset of doctors on the high
prevalence and poor outcomes associated with PSD so that ap-
propriate screening, referrals and interventions can occur at
follow-up visits.

When looking at secondary stroke prevention, 73% of
stroke survivors were adherent to their antihypertensive, while
just 62% were adherent to their anti-platelet therapy. Fifteen
(30%) of the strokes were recurrent stroke. This figure is simi-
lar to that of 27% found in Trinidad, but higher than the 18%
reported in the US [5, 46]. Recurrent stroke was significantly
associated with lower HRQOL scores in our study. The ben-
efit of anti-platelet and antihypertensive therapy in preventing
recurrent stroke has been well documented [47, 48]. Antihy-
pertensive drugs have also been shown to halt or delay the pro-
gression of white matter changes which we suspect many of
our participants had [49]. Therefore, follow-up studies looking
at reasons for non-adherence in this vulnerable population, be
it side effects or cost, become critical. The concept of intensive
pharmaceutical care is something that could possibly be adopt-
ed by the pharmacist at UHWI in order to optimize this very
important aspect of care. As mentioned earlier, intensive phar-
maceutical care has been shown to prevent deterioration of
most constituents of HRQOL 1 year post stroke [24]. Although
our findings found a correlation between better HRQOL and
adherence with medication, this was not found to be statisti-
cally significant. This may be due to the small sample size or it
may suggest that there is another variable unaccounted for. The
AVAIL study also found no correlation between persistence
with secondary preventative medication and better QOL out-
comes. The lack of correlation observed may have been due to
the study’s use of a generic QOL tool. These conflicting results
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leave unanswered questions that encourage further studies to
be done locally in this area [25, 26].

Lastly, although this was not an objective of the study,
mortality rates were disturbingly high enough to warrant dis-
cussion. We found that 35% of patients with stroke had died
by the time of follow-up 1 - 2 years later. Information was
not ascertained as to their cause of death to determine if death
was directly related to their stroke. If it were, it would indi-
cate that our stroke population has a particularly high mortality
rate when compared to both our neighbours in the Caribbean
and the global village with Guadeloupe having a mortality of
27.8% one year post stroke, the US having a rate of 9-23%
depending on age and the Netherlands having rates as low as
1.2-2.9% one year post stroke [5, 50].

Conclusions

This study provides us with much needed insight into the fac-
tors affecting HRQOL outcomes in Jamaican stroke survivors.
It is hoped that the information gained will ignite institutional
and national policies targeting physical disability, depression
and stroke recurrence in this very vulnerable population.

Study limitations

QOL was assessed using a cross-sectional method meaning
that patients were being assessed at different times during their
stroke recovery period. QOL tends to change after years or
even months of stroke. It would have been ideal to interview
everyone at a specific interval post stroke, for instance 1 year,
as was done in previous studies; however, due to limited time
for data collection, this was not possible.

The HRQOLISP though a holistic and thorough tool re-
mains very time consuming with an average completion time
of 45 min. This limits its use for other studies. The lack of
standardization of stroke-related QOL instruments globally
makes it difficult to compare. However with the use of this tool
we were at least able to directly compare our cohort to those in
Nigeria, and Germany.
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