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Abstract

Background. Stroke and epilepsy are the most common neurologic conditions affecting individuals. The Short Form
Six-Dimension Health Index (SF-6D) is a preference-based measure of health developed to estimate utility values
from the SF-36. This study estimated utility values for health states of Nigerian individuals with stroke or epilepsy
using the SF-36. Methods. SF-36 responses from 125 and 69 individuals with stroke and persons with epilepsy,
respectively, were transformed into health state utility values using the SF-6D algorithm. The Excel program devel-
oped by Brazier and colleagues was used to generate the SF-6D utility score estimated using a set of parametric pre-
ference weights. The health state utility values were determined using ordinal health state and standard gamble
valuation techniques. Results. Mean (s) ages of the stroke and epilepsy participants were 63.1 (11) and 39.6 (16) y,
respectively. The mean (s) utility scores for stroke and epilepsy were 0.52 (0.10) and 0.65 (0.1) for standard gamble
and 0.48 (0.13) and 0.68 (0.11), respectively, using the ordinal health state paradigm. The mean (s) utility of stroke
(female = 0.46 [0.15]; male = 0.50 [0.12]) and epilepsy (female = 0.65 [0.13], male = 0.69 [0.11]) participants were
reported. The mean (s) annual episodes of seizure was 18.7 (39). Conclusions. To our knowledge, this is the first study
to suggest that females with stroke and those with epilepsy considered their health to be poorer than that of their
male counterparts. The significance of our findings is that they may be helpful for researchers, policy makers, and
clinicians by providing input into economic evaluations to facilitate resource allocation for stroke survivors and peo-
ple living with epilepsy to improve their health outcomes and reduce the huge burden associated with the conditions.

Highlight

� We estimated a health state utility value for stroke and epilepsy to aid researchers and public health policy
makers in conducting health economic analysis and outcomes research.
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Neurologic disorders affect the brain and the nerves of
the human body; they include stroke, Alzheimer’s dis-
ease, Parkinson’s disease, epilepsy, autism, migraine, cer-
ebral palsy, and multiple sclerosis.1,2 Neurologic
disorders account for more than 20% of the worldwide
disease burden, and the greater majority of people
affected with this type of disease are present in Africa.3

It has been predicted that by 2030, about 80% of all
strokes will occur in low- and middle-income countries
(LMICs), including Nigeria.4 Epilepsy is among the top
10 causes of disability in LMICs.5 In a study examining
the scope of the burden of neurologic disease in Nigeria,
the authors reported that of a total of 3,175 cases, 48.7%
were neurologic disorders, among which epilepsy was the
most common neurologic diagnosis, followed by stroke.6

Stroke is associated with a significant social and eco-
nomic burden to individuals and society. The average
annual cost per person with epilepsy in 2019 ranged from
$204 in low-income countries to $11,432 in high-income
countries.7

Depending on the type of neurologic disorder, its risk
factors can include early exposure to chlamydia pneumo-
nia, living in an area in which sun exposure is less fre-
quent, smoking, diabetes, family history of stroke or
heart disease, having a family history of Parkinson’s dis-
ease, and possessing certain genetic mutations.8 Stroke
and epilepsy reduce active life expectancy.9 A study that
measured the associations between strokes throughout
older life and active life expectancy in African American
and White women and men demonstrated that African
American and White women were disabled for about
two-thirds of life after stroke; results for men were 61.8%
for African Americans and 37.2% for Whites.10

A prospective population-based study with a cohort
of patients with newly diagnosed epilepsy in the United
Kingdom found a slight decrease in lifetime expectancy
compared with the general population.11 However, pre-
mature mortality is not the only consequence of stroke
and epilepsy; both conditions also affect the health-
related quality of life (HRQoL) of individuals.12,13

Measuring the health status of individuals is important
because health status is considered in any equation that
defines the benefits or effectiveness of interventions and
is used to evaluate health care in terms of patient

outcomes, to describe population health levels, and to
study changes in health over time.14

Utility-based methods are used by health economists
to combine the quality and quantity of life into a single
measure such as quality-adjusted life-years (QALYs).15

People often use the terms utility and preference inter-
changeably.16 Preference is a term used to describe the
desirability of a set of outcomes measured using health
status instruments such as the Short Form (SF)–12 and
SF-36.17 On the other hand, utilities are a measure of the
preference that an individual gives a particular health
state with a number between 0 (death) and 1 (perfect
health).18 Under conditions of uncertainty, utility-based
methods are also used to elicit preferences through tech-
niques such as the standard gamble (SG).19 To measure
health utilities using the SG, it is necessary that the
health state of interest is defined, the health states are
assessed by individuals, and a value is placed on each of
the health states.17 However, it is accepted that there is a
significant limitation with the SG,20 and this could be
minimized by the role of ordinal data in health state
valuation.21 Ordinal health state valuation methods are
important with ordering preferences of 2 or more alter-
natives without directly establishing the degree of prefer-
ence of one alternative over the other.22 Overall, ordinal
data have the potential to provide useful insights into
community health state preferences, provided the differ-
ences in the information content between SG and rank-
ing exercise.23

A few studies have examined the relationship between
epilepsy and stroke and generic quality-of-life (QoL)
instruments such as the Short Form 36 Health Survey
Questionnaire (SF-36).12,14,24–27 The SF-36 is used to
indicate the health status of a specific population across
8 separate dimensions: physical functioning, role–
physical, bodily pain, general health, vitality, social func-
tioning, role–emotional, and mental health.28 Scores for
the SF-36 can be calculated using a range from 0 to 100,
with higher scores indicating a better health state.
However, the health state utility values used to weight
the QALYs are obtained from the Short Form 6-dimen-
sion (SF-6D), a summary of a preference-based measure
of health derived from the SF-36.

The health care system in Nigeria is characterized by a
shortage of drugs and medical supplies.29 It is understood
that efficient allocation of health care resources can
enhance service delivery, improve access within existing
budgets,30 and improve health outcomes. However, lim-
ited evidence of economic evaluation and its poor metho-
dological quality in Africa, including Nigeria, have
contributed challenges to allocation of resources in health
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care.31 Further, none of the existing studies12,14,24–27 were
based on utility values using the SF- 6D,20 a summary
preference-based measure of health derived from the
SF-36. Therefore, the findings of these studies cannot
be used to inform cost-effectiveness analysis of inter-
ventions for patients with these conditions. However,
the SF-6D utility indexes could provide a means for
using the SF-36 health surveys in economic evaluation
by estimating a preference-based single index measure
for health from these data. In the current study, we
explored utilities estimated using the SF-6D, which
could be used to obtain the quality adjustment weight
required to calculate the QALYs in health economic
models.32 The way the benefits of health care are mea-
sured and valued in economic evaluation is important,
and QALYs are used to assess the effectiveness that is
comparable across health care interventions. Thus, this
study aimed to estimate the health utilities using data
from a preference-based SF-36 for stroke survivors and
people living with epilepsy.

Methods

Sample Description

This is a secondary analysis of data from previous stud-
ies on different populations of persons living with epi-
lepsy (PLWE) and stroke survivors. Both the epilepsy
and stroke studies were cross-sectional surveys involving
adults (18 y and older) of PLWE and stroke survivors.
PLWE were recruited from 3 purposively selected
specialized clinics (RISE Clinic at Adazi-Ani, Nnamdi
Azikiwe University Teaching Hospital at Ukpo, and
Neuropsychiatric Hospital Nawfia) in southeastern
Nigeria. Stroke survivors were also consecutively
recruited from 7 conveniently selected tertiary hospitals
from the 5 southeastern states in Nigeria. Stroke survi-
vors were recruited if they lived in the community for at
least 1 mo after discharge from the hospital. Stroke sur-
vivors who were not well oriented in time, place, or per-
son, as ascertained by the clinicians taking care of the
survivors, and stroke survivors who had any other condi-
tions that might also cause disability, such as amputa-
tion, severe osteoarthritis, and rheumatoid arthritis, were
excluded from the study.

The Ethics Committee of Nnamdi Azikiwe University
Teaching Hospital, Nnewi, gave approval for the study.
Permission was sought and obtained from the manage-
ment of the various clinics before commencement of data
collection. Both participants with stroke and epilepsy
gave their informed consents either verbally or in written
form after the procedure of the study has been duly

explained to them. The few who gave verbal consent were
required to thumbprint the informed consent form in the
presence of their caregivers because of low education or
because the dominant hand was affected by stroke.

Variable Definitions

Utility values were used to estimate the reduction of
HRQoL due to stroke and epilepsy. An algorithm devel-
oped by Brazier and colleagues20 was used to calculate
utility values using the SF-6D, which is derived from the
SF-36, into 6 dimensions such as physical functioning,
role limitations, social functioning, pain, mental health,
and vitality. On each of the 6 domains, respondents can
be classified on any of 4 to 6 levels of functioning or lim-
itations.33 The algorithm enabled us to estimate the SF-
6D utility indexes that provide a means for using the SF-
36 health surveys. The Excel program produces utility
scores for the SF-6D from a sample of 69 and 125 indi-
viduals with epilepsy and stroke survivors, using ordinal
and SG health state valuation models.20 In this study, we
reported findings using an ordinal valuation technique
that are comparable to the estimates produced using SG
data.20,22 The ordinal preference method is based on a
conditional regression estimated on rank data, which is
rescaled to the 0 to 1 scale by dividing all coefficients for
dimensions of health by the coefficient for the ‘‘dead’’
health state, as described in McCabe et al.22 The SF-6D
utility score that was converted from SF-36 is useful to
drive a QALY score for use in economic evaluation
studies.

Information on sociodemographic (age, gender, loca-
tion, marital status, occupational status, and highest
educational attainment) and clinical (age at onset of epi-
lepsy, episodes of seizure, comorbidities, presence of
other therapies, and usage of assistive devices) variables
of the participants were obtained through interviews.
The sociodemographic variables (age, gender, education
level, marital status, previous and current occupation)
and the clinical variables of the stroke survivors (side of
weakness, ambulation and poststroke duration) were
also recorded.

Statistical Analysis

Statistical analysis was undertaken using SPSS software
(version 28.0.1.1; IBM SPS Statistics). For the utilities
calculated using the Excel program developed by Brazier
and colleagues, a descriptive analysis that included the
use of percentages, frequencies, means, and ranges were
used to describe the study sample.

Gebrye et al. 3



Results

The study sample mean (s) ages for stroke survivors and
patients with epilepsy was 63.1 (11) and 39.6 (16) y,
respectively. Seventy-nine percent of patients with stroke
were married, whereas 59% of the patients with epilepsy
were single. The highest percentage of patients with
stroke (62.5%) and patients with epilepsy (39.1%) were
employed and unemployed, respectively. Secondary and
primary levels of education were achieved by 42.4% of
the stroke survivors and 37.7% of patients with epilepsy.
The mean age of onset of patients with epilepsy was
20.1 y. The mean poststroke duration in patients with
stroke was reported as 22.3 mo (Table 1).

Health Status

Table 2 reports the basic descriptive statistics for the
health utility values of stroke survivors and persons with
epilepsy of the study. The SF-36 data were converted to
SF-6D data using SG and ordinal health state. The mean
utility scores for stroke survivors and patients with epi-
lepsy were 0.52 and 0.65 for SG and 0.48 and 0.68,
respectively, using the ordinal health state paradigm.
The health utility score for males was higher than for

females for both stroke survivors and persons with
epilepsy.

Figure 1 shows a histogram of all the health utility val-
ues of stroke survivors and persons with epilepsy of the
study with estimated normal distributions.

Discussion

To our knowledge, this is the first study to estimate the
utility values for health states of patients with stroke and
persons with epilepsy in Nigeria. The mean utility scores
of the participants were assessed using the SF-6D. The
SF-36 data were converted to SF-6D data using SG and
ordinal health state. The findings of this study indicated
that the mean utility scores in patients with stroke and
epilepsy were 0.52 and 0.65 for SG and 0.48 and 0.68
using the ordinal health state paradigm, respectively.

We compared our findings with those of studies con-
ducted in different countries.34,35 The mean utility values
(0.584) of persons living with epilepsy in developed coun-
tries (the United Kingdom, France, Italy, Germany, and
Spain) were higher than those of the current study.34 The
pooled estimate of health utility values in stroke survi-
vors for the SF-6D was reported as 0.70 (95%

Table 1 Demographic Characteristics of the Study Sample

Study Sample

Stroke Epilepsy

M (n = 53) F (n = 72) Total (n = 125) M (n = 48) F (n = 21) Total (n = 69)

Age, �x (s) 62.5 (9.7) 63.5 (12.1) 63.1 (11) 39.8 (16.2) 39.3 (15.9) 39.6 (16)
Marital status, n (%)
Single 5 (9.4) 3 (4.2) 8 (6.5) 25 (36.2) 16 (23.2) 41 (59.4)
Married 45 (84.9) 53 (74.6) 98 (79.0) 22 (31.9) 4 (5.8) 26 (37.7)
Widow 3 (5.7) 15 (21.1) 18 (14.5) 1 (1.4) 1 (1.4) 2 (2.9)

Occupation
Employed 11 (21.2) 16 (22.2) 27 (21.8) 16 (23.1) 7 (10.1) 23 (31.9)
Self-employed 7 (13.5) 11 (15.3) 18 (14.5) 21 (30.4) 6 (8.7) 27 (39.1)
Others/unemployed 34 (65.4) 45 (62.5) 79 (62.5) 11 (15.9) 8 (11.6) 19 (27.5)

Level of education
None 0 (0) 1 (1.4) 1 (0.8) 9 (13) 3 (4.3) 13 (17.4)
Primary 7 (13.2) 12 (16.7) 19 (15.2) 17 (24.6) 9 (13) 26 (37.7)
Secondary 23 (43.4) 30 (41.7) 52 (42.4) 12 (17.4) 7 (10.1) 19 (25.5)
Tertiary 20 (37.7) 26 (36.1) 46 (36.8) 8 (11.6) 2 (2.9) 10 (14.5)
Others 3 (5.7) 3 (4.2) 6 (4.8) 2 (2.9) 0 (0.0) 2 (2.9)

Mean (s) age on set of epilepsy, y NA NA NA 21.2 (19.9) 17.6 (16.2) 20.1 (18.8)
Annual episodes of seizure NA NA NA 14.2 (19.7) 28.9 (63.9) 18.7 (38.9)
Poststroke duration, mo 25.1 (23.9) 20.4 (25.6) 22.3 (24.9) NA NA NA
Body mass index, kg/m2 NA NA NA 27.8 (5) 27.2 (5.6) 27.6 (5.2)

F, female; M, male; N/A, not applicable.
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confidence interval [CI] 0.63–0.78; 2 studies),35 which is
higher than the utility values for the Nigerian stroke

survivors. The use of a different type of tool and the
severity of the condition could be the reasons for the var-
iation of health state utility values. For example, the
study sample included in the study conducted in the
United Kingdom, France, Italy, Germany, and Spain
was people with less severe epilepsy.34 Previous studies
also demonstrated the presence of variability in utilities
between measurement techniques.34,36 Therefore, when
measuring utilities, it is important to recognize that util-
ity scores for the same health state could vary depending
on which technique is used and the severity of the
condition.

When undertaking economic evaluation in which
QALY is the outcome of interest, it is important to have
estimates of health utility values.32 Usually, health state
utility value estimates are sourced from the published lit-
erature when there are no primary data. The results of
the current study could thus be used by an economic
analyst to undertake cost-effectiveness analyses of inter-
ventions for stroke survivors and individuals living with
epilepsy. It is noted that preference measures such as the
EQ-5D37 and the health utility index38 are alternatives to
existing preference-based measures of health used in
cost-effectiveness analysis. However, the SF-6D offers an
improvement on these existing measures and the best
method for modeling health state values.39 Therefore, it
is crucial to ensure that the patient population (inclusion
and exclusion criteria) and disease are well defined. If
there are multiple published studies that estimate the
health utility values of patients with stroke and persons
with epilepsy, pooling the health utility value estimates
across studies is vital, as it helps increase the accuracy of
the results.40

A key strength of this study is that used the SF-36 item
responses of the Nigerian individuals. The contributions
of the variables such as annual episodes of seizure, post-
stroke duration, and body mass index were not included
in the health utility values, so only a descriptive value

Table 2 Estimated Mean (95% Confidence Interval) Values of Health State Utility for Stroke Survivors and Individuals with
Epilepsy

Technique

Stroke Epilepsy

M (n = 53) F (n = 72) Total (n = 125) M (n = 48) F (n = 21) Total (n = 69)

Standard gamble 0.54
[0.51, 0.56]

0.51
[0.48, 0.53]

0.52
[0.50, 0.54]

0.66
[0.63, 0.69]

0.64
[0.59, 0.69]

0.65
[0.63, 0.68]

Ordinal health state 0.50
[0.46, 0.53]

0.46
[0.43, 0.50]

0.48
[0.45, 0.50]

0.69
[0.66, 0.72]

0.65
[0.59, 0.71]

0.68
[0.65, 0.71]

F, female; M, male.

For Peer R

Figure 1 Histogram showing all the health utility values of
stroke survivors and persons with epilepsy. (a) Histogram
showing the ordinal health state utility for persons with

epilepsy. (b) Histogram showing the standard gamble utility
for persons with epilepsy. (c) Histogram showing the ordinal
health state utility for stroke survivors. (d) Histogram showing
the standard gamble utility for stroke survivors.
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was used for the study populations. The utility values are
based on algorithms derived from the SF-36, and given
the generic nature of this instrument, it may not capture
important aspects of QoL (such as self-esteem) that may
affect HRQoL. One must take caution in generalizing the
findings of the present study due to the limited sample
size. Although there are many states with various ethnici-
ties, religions, and socioeconomic statuses in Nigeria, the
areas surveyed included only some parts of the country,
such as the southeastern states. If the study had included
individuals from other areas, the evidence would have
been stronger. A further limitation is the use of an exist-
ing algorithm for converting SF-36 data into SF-6D utili-
ties. The key feature of this study is that it was able to
use SF-36 item responses from the Nigerian population.
While the current study provides estimates of utility, the
utility estimates were based on Brazier’s utilities, in which
the health states were elicited from respondents in the
United Kingdom.17 Thus, further consideration of the
choice of algorithm is important, as it could affect the
validity of the reported utility. Nevertheless, this study
provides some evidence that QoL in stroke survivors and
individuals living with epilepsy could deteriorate when
conditions are not well managed.

In conclusion, the results of this study provide a quan-
titative estimate suggesting that stroke survivors (0.48)
and patients with epilepsy (0.68) could have health state
utility values when measured using ordinal health state.
The significance of our findings is that they may help
inform resource allocation using QALYs to assess effec-
tiveness that are comparable across health care interven-
tions in stroke survivors and people living with epilepsy
to improve health outcomes and reduce the huge burden
associated with the conditions. On the other hand, the
findings of our study could be used to obtain the quality
adjustment weight required to calculate the QALYs in
health economic models. Further, the magnitude of these
estimates highlights the importance of capturing HRQoL
as an outcome in future studies that evaluate policies
designed to prevent or manage stroke and epilepsy.
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