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Utility for Uncorrected Refractive Errors in Adolescent

Schoolchildren in Kakamega County, Kenya
Emmanuel E. Okenwa-Vincent, PhD,1,2* Jyoti Naidoo, PhD,3 and Peter C. Clarke-Farr, PhD4
SIGNIFICANCE: Uncorrected refractive errors (UREs) present an enormous lifetime burden in children. Despite
this, there is a dearth of knowledge on URE-related preference-based quality of life (QoL) in East Africa. This study
demonstrates the positive impact of interventions on UREs; hence, it provides an empirical justification for advo-
cacy to improve the QoL of children with URE.

PURPOSE: This study investigated the preference-based QoL (utility) for URE in school-going adolescents of
Kakamega County, in Kenya.

METHODS: An observational cross-sectional study with multistage sampling was conducted on randomly selected
secondary school adolescents. School-going adolescents in Forms 1 to 4 were clinically examined for the presence
of UREand classified according to their URE types. Pre-screened students whomet the selection criteria were clas-
sified into two groups: URE and normal sight. Participants in the normal-sight group were randomly selected from
among screened students without URE. Selected participants were administered a previously validated adolescent-specific
utility weighting instrument—Assessment of Quality of Life—Six Dimensions.

RESULTS: A total of 330 participants aged 17.32 ± 1.60 years (URE, 17.50 ± 1.58 years; normal-sight,
17.15 ± 1.61 years) were included in the study. The mean utility score, as elicited by the Assessment of Quality
of Life—Six Dimensions scoring algorithm, was better in the normal-sight group (URE, 0.496 ± 0.22; normal sight,
0.567 ± 0.25) at baseline, whereas the reverse was true at follow-up (URE, 0.655 ± 0.20; normal sight,
0.603 ± 0.25). In all cases, the differences were significant (P < .05); however, there was no significantly better
(P > .05) utility elicited by any URE subtype at any given time point. Nonetheless, the URE group showed signif-
icantly better utility (P < .05) after spectacle correction.

CONCLUSIONS: Uncorrected refractive errors are associated with reduced utility in school-going adolescents, regard-
less of URE subtype. Spectacle correction resulted in a significantly improved utility for those withURE. Thus, this study
recommends early public health strategies and spectacle interventions in schools for adolescents with URE.
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The use of economic evaluation for decision-making involving
health care resource allocation is increasing globally. Key outcome
measures within the evaluations are quality-adjusted life-years and
hence utility measures.1 Cost-utility analysis being a type of eco-
nomic appraisal technique that incorporates the computation of
quality-adjusted life-years, as its main outcome measure, enables
analysts to compare between one health intervention and another.
It enables between- and within-subject effect analyses of health
states by applying weighted outcomes that combine quality and
length of life within a common measure.2 Generally, utility is an
economic term representing choices-based decisions or “prefer-
ences” an individual would have to make to consume some desired
items.3 In terms of health intervention, it refers to a value an individual
or a society (as a whole) places on a particular “health state,”which is
measured against an index that is determined by the affected entity's
personal choices.4 Utility weightings provide objective and quantita-
tive means to measure quality of life related to health states and im-
provement in quality of life or changes in treatment interventions.5

Utility weights are scored on a scale of 0.0 to 1.0, with a utility score
of 1.0 representing perfect or full health and a utility score of 0.0
representing death or the worst state of health. A utility score
tending toward 0.0 indicates a poorer quality of life for a health state,
and the reverse is true as the utility value rises toward 1.0. Generally,
a lower utility score indicates a less than normal health state, tending
to death and, in the case of eye health, to blindness.6,7

Continuous utility represents preferences and rational choice.
The concept of utility is a type of “theory of rational choices,”2

which tends to assume that individuals have preferences among
available alternatives that allow them to make rational decisions
on the option they prefer.8 However, an individual's benefits, satis-
faction enjoyed, or even happiness received from a specific com-
modity or intervention is in their nature abstract and difficult to de-
rive a direct measure from; hence, utility is represented and mea-
sured in terms of measurable economic choices.9 Utility as an
economic concept is often used while deriving paradigms such as
the “indifference curve.”3 The curve is a plot of a mix of goods or
services that a person or group(s), if accepted, will maintain a cer-
tain level of consistent satisfaction.3 There have been few pub-
lished studies on preference-based quality of life (utility) for per-
sons with uncorrected refractive errors and presbyopia,5,10 and
more so in children.11–13 However, these studies have applied
adult-specific methodologies in measuring preferences for their
631

 prohibited.



Refractive Errors in Adolescent Learners— Okenwa-Vincent et al.

D
ow

nloaded from
 http://journals.lw

w
.com

/optvissci by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 04/17/2024
health states. Furthermore, many of these studies focused on either
a broader sense of uncorrected refractive error health states in the
general population or presbyopia.5,14,15

In Kenya, the prevalence of refractive errors in adolescents has
been reported to range between 5.2%16 and 17.2%,17 accounting
for more than two-thirds of all causes of vision impairment in chil-
dren.18 Like most developing countries, uncorrected refractive er-
rors in Kenya heavily impact academic performance19 and expose
affected children to a lifetime of poverty and other socioeconomic
challenges.20 Globally, severe vision impairment associated with
uncorrected refractive errors is known to hinder children in terms
of their opportunities for education, personality development, and
future career potential. In addition, it further indirectly places im-
mense economic strain on societies at large.21 However, in Kenya,
there is poor information on quality of life and the impact of uncor-
rected refractive errors on affected persons. Therefore, this study in-
vestigated the impact of vision impairment resulting from uncor-
rected refractive errors on school-going adolescents' utility in health
interventions. This study presents empirical baseline information for
policymaking and advocacy for child-eye health in theNational Plan,
which, before this study, was not considered.22

METHODS

Ethical Considerations

This research was reviewed and approved by independent ethical
review boards: the Biomedical Research Ethics Committee of the
University of KwaZulu-Natal in South Africa (reference no. BE359/15)
and Institutional Ethics Review Committee of the Masinde Muliro
University of Science and Technology (MMUST) in Kenya (MMU/
COR:403009 [volume 1]). In addition, a mandatory research per-
mit to conduct the study in Kenya was obtained from the National
Commission for Science, Technology, and Innovation (permit no.
NACOSTI/P/17/33921/18996). This study conforms to the princi-
ples and guidelines for the protection of human subjects in bio-
medical research, including adherence to respondents' right to re-
fuse participation in the study and the right to withdraw participa-
tion at any point in the study. This study strictly adhered to all
ethical provisions of the Declaration of Helsinki, including its sub-
sequent revisions, for research involving human subjects.

Research Design and Methods

This study used an observational descriptive design involving
cross-sectional sampling methodologies to elicit the utilities associ-
ated with uncorrected refractive errors in school-going adolescents.
Two phases of the research were used. In the first phase, clinical ex-
aminations of all the selected participants were conducted to deter-
mine their uncorrected refractive errors status, the result of which
has been previously published elsewhere.23 This clinical component
comprises one aspect of the quantitative component of the investi-
gation. The second phase elicited utility (preference-based quality
of life) for uncorrected refractive errors. For this purpose, a structured
instrument, previously validated elsewhere,24 was used. The struc-
tured questionnaire was designed to quantitatively elicit participants'
utility responses, in line with the study objectives.

Sampling Procedure

The study sample was selected from a population of secondary
school-going students aged 13 to 25 years. All learners (Forms 1
to 4) who met all pre-defined criteria for this study were identified
www.optvissci.com Optom Vis Sci 202
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and included. A multistage technique was used to select the study
sample. One-third (4 subcounties) of the 12 subcounties of
Kakamega County were randomly selected as four clusters25 using
a computer-generated random system.26 The four subcounties had
138 secondary schools and comprised a total of 40,577-student
population.

Schools with both day scholars and boarding facilities, as well
as a gender mix, were identified for this study. This ensured that
homogeneity was maintained for each selected school. Only 19
schools met these criteria, of which 7 schools were randomly se-
lected by simple balloting. All students who provided consent were
included as participants, and 2821 students were screened, of
whom 244 were identified as having any form of uncorrected re-
fractive error in any eye. From the pre-determined power analysis,
a minimum of 300 samples (150 students with uncorrected refrac-
tive errors and another 150 students with normal sight) were re-
quired to detect a 10% difference in mean utility.

Description of the Techniques

All students who met the selection criteria—including giving as-
sent to participate in the study through their legal caregivers—were
included in this study. Each student was given a consent note/
information document, through their respective school head, 1 week
before the study. They were to return with it, signed by their legal
caregiver, again through their school head on the first day of the re-
searchers' visit to collect data. Detailed eye examinations were con-
ducted on students screened for uncorrected refractive errors.

Eye examinations included ocular and medical history taking, as-
sessment of the presenting aided and unaided distance and near visual
acuities, direct ophthalmoscopy, and biomicroscopy. All visual acuities
weremeasuredat4 and0.4musinghigh-contrastBailey-Lovie logMAR
charts. Finally, detailed objective and subjective refraction tests were
performed.After refraction, 165 studentswith uncorrected refractive er-
rorswere issuedappropriate corrective glasses for their respective refrac-
tive errors within a day or two, depending on the nature and dioptric
power of their spectacle prescriptions.

Before the eye examinations, the utility questionnaire—the Australian
adolescent-specific “Assessment of Quality of Life—Six Dimen-
sions (AQOL-6D)” scoring algorithm—previously tested for construct
and face validity, reliability, and psychometric fitness elsewhere,27

was administered to all participants who met the selection criteria
(pre-test) by research assistants who were all optometrists. This proce-
dure for questionnaire administration took approximately 5 to 8 mi-
nutes per participant. The principal investigator (EEO-V) supervised
the questionnaire administration, which was read out to the partici-
pants in English Language by the pre-trained research assistants. All
participants (uncorrected refractive error and normal-sight groups
alike) were requested to return the following day or after 2 days for re-
peat administration of the same study questionnaire (post-test) and
scoring of the tools to elicit utility after the clinical assessment of
the participants in the uncorrected refractive error group. Scoring of
both the pre- and post-test findings formed the baseline utility scores
for uncorrected refractive error. These findings were later compared
with the utility scores elicited after 3weeks of follow-up in both groups
to readminister the same utility tool. These differences indicated a
change in utility for the uncorrected refractive error group, possibly
induced by the consistent use of spectacle corrections.

To enable utility scoring, responses to the AQOL-6D question-
naire were converted to “adolescent-specific health state”—uncor-
rected refractive error—scores by using the updated “adolescent-
specific scoring algorithm” originally developed by Moodie et al.27
3; Vol 100(9) 632
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TABLE 1. Sociodemographic distribution of participants in the study

Variables

Distribution (n = 330)

P
URE group (n = 165),

Freq. (% share)
Normal-sight group

(n = 165), Freq. (% share)

Age* .20

<18 y 88 (53.3) 94 (57.0)

≥18 y 77 (46.7) 71 (43.0)

Sex .03

Male 94 (57.0) 74 (44.8)

Female 71 (43.0) 91 (55.2)

Domiciliation .86

Rural 146 (88.5) 147 (89.1)

Urban 19 (11.5) 18 (10.9)

χ2; α = 0.05. *Population: mean age, 17.32 ± 1.60 years; URE group:
mean age, 17.50 ± 1.58 years; normal-sight group: mean age,
17.15 ± 1.61 years. Freq. = frequency; n = number of participants;
URE = uncorrected refractive errors.
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The approach and sequences to eliciting and scoring for utility were
the same for both the uncorrected refractive error and the normal-sight
groups, following the procedure described in the AQOL-6D scoring
manual28 and transcribed into uncorrected refractive error utility values
for both the uncorrected refractive error and normal-sight groups. The
detailed step-by-step process that converts the responses elicited
using the adolescent-specific AQOL-6D questionnaire and uploading
into anSPSS syntax file, which is then run to generate appropriate util-
ity scores, is available online.28

Data Analysis

The collected data were exported to the Statistical Package for
the Social Sciences (version 25; IBM Corp, Armonk, NY) for statis-
FIGURE 1. Boxplot comparison of age distribution in the uncorrected
refractive error and normal-sight groups (n = 330). Interquartile range
of age distribution and age outliersmostly occurring in the uncorrected
refractive error group.

www.optvissci.com Optom Vis Sci 202
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tical analysis. The results comprised descriptive statistics includ-
ing means, standard deviations, and percentages. Normality was
assumed, and parametric inferential statistics were used to explore
the data structures in this study. Specifically, the within-group in-
teraction of participants' sociodemographic variables was com-
pared using the Pearson χ2 test, whereas the utilities for different
uncorrected refractive errors health states at different time points
were compared using a one-way analysis of variance.

In addition, the relationship between utility and different refractive
error health states at different time points was explored using a simple
linear regression model. Furthermore, differences in participants' util-
ity at different time points were explored using a general linear model
(repeated-measures analysis of variance). When a significant differ-
ence was found, multiple comparisons using the Bonferroni post
hoc test were applied to locate the point of significant difference. Fi-
nally, the difference in utility between the two independent homoge-
nous groups (uncorrected refractive error group vs. normal-sight group)
was compared using an unpaired independent t test. All inferential
analyses were conducted at α = 0.05, with a 95% confidence interval
(CI), and the results are presented in the form of tables, plots, charts,
and descriptive formats.

RESULTS

Social Demographic and Refractive Error Subtype
Distributions of Study Participants

A total of 330 participants who met the selection criteria were in-
cluded in this study. This consisted of 165 adolescents with uncor-
rected refractive errors and 165 normal-sight adolescents. Efforts to
follow-up, through the support of the schools' heads, were put in place
to mitigate against loss of participants due to attrition. Table 1 shows
the sociodemographic distribution of all the 330 study participants
with a population mean age of 17.32 ± 1.60 years, distributed ac-
cording to those younger than 18 years and those 18 years and older.
In both study groups, we found slightlymore participants younger than
18 years (uncorrected refractive errors, 53%; normal-sight, 57%), but
this was not significant (P = .20), regardless of whether they had un-
corrected refractive error or were normal-sighted. More so, the mean
FIGURE 2. Chart showing the distribution of participants' uncorrected
refractive error types (n = 165), with most of the participants having
astigmatism.

3; Vol 100(9) 633
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TABLE 2. Utility scores in both study groups measured with the AQOL-6D utility algorithm at different time points

Measurement intervals Distribution (n = 330)

URE group (n = 165), mean ± SD Normal-sight group (n = 165), mean ± SD P*

Pre-test 0.496 ± 0.22 0.567 ± 0.25 .01

Post-test 0.596 ± 0.21 0.587 ± 0.25 .73

Test-retest 0.655 ± 0.20 0.603 ± 0.25 .04

*Unpaired t test; α = 0.05. AQOL-6D = Assessment of Quality of Life—Six Dimensions; n = number of participants; SD = standard deviation; URE = un-
corrected refractive errors.
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age for the uncorrected refractive error group was slightly higher
(17.50 ± 1.58 years) as compared with that of the normal-sight group
at 17.15 ± 1.61 years (Fig. 1), whereas the interquartile range of age
distribution was closer together for the uncorrected refractive error
groups, withmost of thembeing around 17 and 20 years of age. How-
ever, unlike the normal-sight group, a few age outliers occurred in the
uncorrected refractive error group, which were as low as 13 years and
as high as 25 years (Fig. 1). In general, as shown in the various vari-
ables that defined the sociodemographic distribution of participants
in this study (Table 1), the study found similar demographic distribu-
tions in both the uncorrected refractive error and normal-sight groups.
However, this was with the exception of sex, where the male and
female distributions in both groups were significantly different
(P = .03). Regarding the uncorrected refractive error subtype distri-
bution, classified into myopia, hyperopia, and astigmatism (Fig. 2),
this study found that more than half of all participants (52%) with
uncorrected refractive errors had astigmatism. Also, the details of
the sociodemographic distribution and characteristics of the uncor-
rected refractive error participants included in this current article
are presented in a separate publication, elsewhere.23 The purpose
of mention in this current article is to provide baseline for compari-
son of the quality-of-life preferences of participants with uncorrected
refractive error for their health states, with those of their normal-sight
counterparts.

Utility Scores of Study Participants

The mean utility scores for both the uncorrected refractive error
and normal-sight groups at different time points are listed in
Table 2. As shown, the lower the utility score, tending toward zero,
the lower the utility value for both independent health states, indi-
cating a poorer health state and increasing quality-of-life burden
on the affected individuals. The results showed higher mean utility
scores in both groups after up to 3 weeks of follow-up compared with
baseline scores. The finding further shows that the normal-sight
group had a significantly better (P = .01) mean utility score than
the uncorrected refractive error group in the pre-test. Nonetheless,
TABLE 3. Comparative assessment of utility of different URE subtypes as me

Measurement intervals

Dist

Myopia, mean ± SD (CI) Hypero

Pre-test 0.540 ± 0.21 (0.47–0.61) 0.472

Post-test 0.599 ± 0.21 (0.53–0.67) 0.604

Test-retest 0.670 ± 0.21 (0.60–0.74) 0.648

*Analysis of variance at α = 0.05. AQOL-6D= Assessment of Quality of Life—S
SD = standard deviation; URE = uncorrected refractive errors.

www.optvissci.com Optom Vis Sci 202
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this trend changed at the test-retest time point—approximately 3
weeks after spectacle intervention for the uncorrected refractive er-
ror group was introduced—with the uncorrected refractive error
group having a significantly better (P = .04) mean utility score than
the normal-sight group.

A comparative assessment of the mean utility scores for the three
uncorrected refractive error subtypes at three different time points is
presented in Table 3. The study found no specific trend for one uncor-
rected refractive error subtype consistently having the best mean util-
ity at different time points. Althoughmyopia was best at baseline (pre-
test) and weeks after spectacle intervention (test-retest), hyperopia
was best at the utility measurement immediately after spectacle in-
tervention (post-test). However, the within-group comparison at all
time points showed no significant difference (P > .05, 95% CI) in
themean utility scores for the three different uncorrected refractive
error subtypes in school-going adolescents.

Furthermore, an assessment of the relationship between themean
utility scores and uncorrected refractive error dioptric values showed
negative β values, indicating a negative linear relationship at all three
time points (Table 4). These findings show that mean utility scores
tend to decrease with increasing magnitude of uncorrected refractive
error dioptric values, regardless of the type. This was consistent at all
three time points; however, the linear relationships, as demonstrated
by the negative β scores at all three time points, were not statistically
significant (P > .05), as shown in Table 4. Therefore, the results in-
dicate that the relationships could not be sufficiently explained by
the linear regression model for uncorrected refractive error health
states adopted in this study.

Utility Score Differences between Adolescents
with Uncorrected Refractive Error and Those with
Normal Sight

A pairwise comparison of the mean utility scores in both the un-
corrected refractive error and normal-sight groups showed that the
intergroup and within-group effects differed significantly (P < .05,
95% CI) in the mean utility scores from baseline to follow-up
asured using the AQOL-6D utility algorithm at different time points

ribution (n = 165)

P*pia, mean ± SD (CI) Astigmatism, mean ± SD (CI)

± 0.23 (0.40–0.55) 0.485 ± 0.22 (0.44–0.53) .33

± 0.24 (0.52–0.68) 0.591 ± 0.20 (0.55–0.63) .95

± 0.22 (0.58–0.72) 0.650 ± 0.20 (0.61–0.69) .86

ix Dimensions; CI = 95% confidence interval; n = number of participants;

3; Vol 100(9) 634
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TABLE 4. Assessment of relationship between utility and URE dioptric values at three different time points as measured using the AQOL-6D instrument

Utility vs. dioptric values of URE health states at different time points

P*

Unstandardized coefficient

Measurement intervals Mean ± SD R2 β Coef. SE t

Pre-test 0.526 ± 0.50 0.008 −0.024 0.021 −1.138 .26

Post-test 0.596 ± 0.01 0.000 −0.005 0.020 −0.239 .81

Test-retest 0.655 ± 0.01 0.001 −0.009 0.019 −0.449 .65

*Linear regression model at α = 0.05. AQOL-6D = Assessment of Quality of Life—Six Dimensions; Coef. = coefficient; SD = standard deviation;
SE = standard error; URE = uncorrected refractive errors.
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(Table 5). As shown, the mean utility scores significantly improved
in both groups, a few weeks after spectacle uptake (by the partici-
pants with uncorrected refractive error), with the uncorrected refrac-
tive error group showing better utility scores than the normal-sight
group at follow-up (Table 5). The post hoc analyses of the utility
scores elicited from both the uncorrected refractive error and
normal-sight groups at different time points showed that significant
differences (P < .001) occurred between each pair compared with
the uncorrected refractive error group alone (Table 6). However,
for the normal-sight group, the significant difference in the group's
comparison occurred only in the pairwise interaction between the
pre-test and test-retest utility measurements (Table 6).

In essence, for the normal-sight group, the difference between
the utility measures at points before (pre-test) and immediately after
the issuance of spectacles to the uncorrected refractive error group
participants (post-test) was not significant (P = .29). In addition,
the difference between the utility measures taken at points just after
issuing the spectacles to participants in the uncorrected refractive
error group (post-test) and after 3 weeks of continuous use of the
same (test-retest) was not significant (P = .41). This was not surpris-
ing, as no spectacle was given to the normal-sight group (no inter-
vention). However, the difference between baseline (pre-test) mea-
sures and utility measured approximately 3 weeks after (test-retest)
was significant (P = .003). Therefore, the foregone analyses further
justify the hypothesis of a significant difference in mean utility
scores between school-going adolescents with uncorrected refrac-
tive error and their normal-sight counterparts, as shown in Table 2
and Fig. 3.
DISCUSSION

Our research reveals that corrective spectacle use markedly im-
proves utility scores among adolescents with uncorrected refractive
errors. Notably, after 3 weeks of spectacle use, these participants
exhibited the highest utility values. Interestingly, an uptick in utility
TABLE 5. Comparison of utility at three different time points of data collectio

Measurement intervals

Time

Pre-test, mean ± SD (CI) Post-te

URE group 0.496 ± 0.22 (0.46–0.53) 0.596 ±

Normal-sight group 0.567 ± 0.25 (0.53–0.61) 0.587 ±

*General linear model at 95% CI. †P value for pairwise comparison at α = 0.0
confidence interval; SD = standard deviation; URE = uncorrected refractive e

www.optvissci.com Optom Vis Sci 202
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scores was also observed in the normal-sight group, which could be
ascribed to recall bias. However, upon scrutinizing the mean utility
scores across all three measurement points, it became evident that
recall bias was not a significant factor. In fact, as our finding
showed, at baseline the normal-sight group had notably better util-
ity scores comparedwith their counterparts with vision impairment,
a trend that progressively changed after issuance of spectacles to
the latter group, with this group using corrective spectacles demon-
strating significantly better mean score weeks later (Table 2). This
finding thus demonstrates that the factor influencing positive utility
shift must have been more of the spectacle uptake than of the influ-
ence of recall bias. More so, a comparative analysis of the mean util-
ity scores for both groups—those with uncorrected refractive errors
and those with normal sight—demonstrates significant differences
(P < .05) in both intergroup and intragroup effects from baseline
to follow-up scores (Table 5). Therefore, these findings imply that,
although uncorrected refractive errors may be associated with lower
utility values, the uptake of spectacle intervention significantly im-
proves utility values and hence the quality of life for adolescent
learners with uncorrected refractive errors. These findings resonate
with an Australian study5 that similarly observed an uptick in quality
of life after spectacle correction in a presbyopic population with un-
corrected refractive errors, thus underscoring the significant effect of
poor distance-and-near vision on the quality of life.

With regard to the refractive error types, the results of the pairwise
comparison conducted (Table 3) show that the type of refractive er-
ror did not seem to significantly affect the utility scores, suggesting
that the reduced quality of life is primarily a result of uncorrected re-
fractive errors rather than the specific type of refractive error. Fur-
thermore, the uncorrected refractive error group displayed signifi-
cant differences (P< .05) in themean utility score at all three stages
of pairwise comparison. This was not the case for the normal-sight
group, where the significant difference (P < .05) was observed only
between the initial and final utility scores (Table 6). These findings
underscore the transformative power of spectacle correction on utility
valuation and, by extension, the quality of life of adolescent learners
with refractive errors. Despite the normal-sight group's familiarity with
n as measured using the AQOL-6D instrument

point variables*

P†st, mean ± SD (CI) Test-retest, mean ± SD (CI)

0.21 (0.56–0.63) 0.655 ± 0.20 (0.62–0.69) <.001

0.25 (0.55–0.63) 0.603 ± 0.25 (0.55–0.63) <.001

5. AQOL-6D = Assessment of Quality of Life—Six Dimensions; CI = 95%
rrors.
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TABLE 6. Post hoc test for differences in utility at three different time points of data collection as measured using the AQOL-6D instrument for
participants in both groups

Measurement intervals

Pairwise comparison*

P†AQOL6D_Time AQOL6D_Time Mean difference (95% CI)

URE group Pre-test Post-test −010 (−0.13 to −0.07) <.001
Test-retest −0.16 (−0.20 to −0.12) <.001

Post-test Post-test 0.10 (0.07 to 0.13) <.001
Test-retest −0.06 (−0.09 to −0.03) <.001

Test-retest Post-test 0.16 (0.12 to 0.20) <.001
Test-retest 0.06 (0.03 to 0.09) <.001

Normal-sight group Pre-test Post-test −0.02 (−0.05 to 0.01) .29
Test-retest −0.04 (−0.06 to −0.01) .003

Post-test Post-test 0.02 (−0.01 to 0.05) .29
Test-retest −0.02 (−0.04 to 0.01) .41

Test-retest Post-test 0.04 (0.01 to 0.06) .003
Test-retest 0.02 (−0.01 to 0.04) .41

*Adjustment for multiple comparisons: Bonferroni at 95%CI. †P value for pairwise comparison at α = 0.05. AQOL-6D = Assessment of Quality of Life—
Six Dimensions; CI = 95% confidence interval; URE = uncorrected refractive errors.
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the same assessment tool over time, they consistently recorded lower
mean utility scores compared with their counterparts, thus supporting
FIGURE 3. Group comparison of mean utility scores, as elicited by the
Assessment of Quality of Life (AQOL) scoring algorithm, in both the un-
corrected refractive error and normal-sight groups at three different
time points (n = 330). Although participants in the normal-sight group
have a higher mean utility score at pre-test, those in the uncorrected
refractive error group have a higher mean utility score post-intervention
with spectacle correction.

www.optvissci.com Optom Vis Sci 202

Copyright © American Academy of Optometry. Unau
our position in this study that uptake and consistent use of spectacle
correction have a significant positive impact on the quality of life of
school-going adolescents with uncorrected refractive errors. This
position is further justified by evidence in the literature on the im-
pact of spectacle correction of refractive errors, including presbyo-
pia, on utility.5,10,12–14,29

Furthermore, in terms of the severity of refractive errors, our study
found a negative correlation between themagnitude of dioptric values
and utility scores (Table 4). This implies that, as the severity of refrac-
tive errors and/or visual disability resulting from their uncorrected re-
fractive error health states increased, the quality of life of the partici-
pants decreased. However, this trend was not statistically significant
(P> .05) and therefore could not be accurately interpreted using a lin-
ear regression model, even as our present study agrees with previous
studies.5,11–13

Our study firmly established that spectacle intervention signifi-
cantly boosts the quality of life among school-going adolescents with
uncorrected refractive errors, leading to improved utility scores com-
paredwith their normal-sight counterparts after 3weeks of continuous
spectacle use. These observations align with findings from other
nonocular health-related studies.7,30,31 In all cases, they found util-
ity scores to be lower in all their study participants with health states
considered less than full health compared with that of their control
subjects with better health. In addition, the findings of this study
agree with those of other ocular studies that investigated utilities as-
sociated with diabetic retinopathy, cataract, and age-related macu-
lar degeneration, among other common ophthalmic diseases,15

and open-angle glaucoma,32 where the studies consistently found
reduced quality-of-life valuations for the varying conditions under
study. Finally, it is also important to note that past studies have var-
iously reported utility scores for refractive error health states, includ-
ing presbyopia, in various identified adult population groups. How-
ever, these studies applied different adult and generic utility instru-
ments, including the Time Trade-off instrument,11,29 the EuroQol-5
Dimension,33 and the UK adult general population Standard Gamble
technique.5,10,12–15,29 Despite this, a consistent trend of reduced util-
ity scores for refractive error health states has been reported, bolster-
ing the findings of our current study.
3; Vol 100(9) 636
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CONCLUSIONS

The findings of this study show that, at baseline, participants with
normal sight had significantly bettermean utility scores (hence, better
quality of life) than their counterparts with uncorrected refractive
errors. Conversely, at follow-up, after uptake and consistent use
of corrective spectacles, participants with uncorrected refractive
errors had significantly better utility for their health states. These
findings demonstrate that preference-based quality of life in
www.optvissci.com Optom Vis Sci 202

Copyright © American Academy of Optometry. Unau
school-going adolescents is affected by uncorrected refractive error
health status; however, their utility scores improved significantly
after spectacle correction. The utility improvement after spectacle
correction was true regardless of uncorrected refractive error subtype
and even improved with consistent use over time (Fig. 3). Based on
the results presented in this article, this study recommends an in-
crease in public health strategies, including early spectacle uptake,
as well as the correct and consistent use of public health strategies
and early spectacle uptake among adolescent learners with uncor-
rected refractive error in Kakamega County, Kenya.
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