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Introduction
Visual impairment (VI) among learners with hearing impairment (HI) in sub-Saharan Africa is 
high, ranging from 2.2% to 34.6%.1,2 Visual impairment affects learners’ social, physical and 
psychological well-being, reducing their quality of life (QoL) compared to their colleagues 
without VI.3,4 The negative impact of VI may lead to a loss in career, education and economic 
opportunities for persons with VI and their families. 4,5,6,7,8

Questionnaires9,10,11,12,13,14,15,16 have been developed and validated on children’s vision-related 
quality-of-life (VRQOL), but there is no specific questionnaire for learners with disabilities.17 
However, some questionnaires17 have been used to assess quality-of-life (QoL) among learners 
with HI. Other questionnaires have age-specific recommendations,9,12,13,15,18 and are unsuitable for 
use in all learners. In assessing VRQOL among learners with disabilities in sub-Saharan Africa, a 
questionnaire with a broader age-specific range is recommended since these learners are reported 
to have a wider age range at school because of the late start of school and development.1,2,18

Globally, little is known about VRQOL among learners with HI.17 A study in India assessed the 
impact of the correction of VI and low vision among deaf learners before and after the provision 
of an intervention (spectacles and low vision devices) using the LV Prasad-Function Vision 
Questionnaire (LVP-FVQ).17 The study found a significant difference in functional vision after a 
6-month reassessment period (P < 0.0001). Although VRQOL is related to functional vision (FV), 
FV does not represent VRQOL entirely as used in the study.19

Background: Visual impairment significantly affects learners with hearing impairment.

Aim: To assess the impact of spectacle wear on the quality of life (QoL) of learners with hearing 
impairment in Ghana.

Setting: Six schools for the deaf in Ghana.

Methods: A prospective case-control study design was used to assess the QoL among learners 
with uncorrected refractive error (URE) using the quality-of-life impact of refractive correction 
(QIRC) questionnaire before and after the provision of spectacles. 

Results: A total of 138 learners were enrolled in this study, with 69 learners in both the 
intervention and control groups, respectively. The mean QIRC score improved significantly 
for the intervention group: QIRC score before = 43.89 ± 8.96 vs. after = 48.82 ± 6.71 (P < 0.05 
and Cohen’s d = 0.62) but not the control group: QIRC score before = 50.79 ± 11.66 and 51.77 ± 
10.67 (P = 0.607). Among the learners provided with spectacles, those who did not comply 
with spectacle wear had significant differences (P < 0.05) in mean QIRC scores before and after 
the intervention. Only visual acuity (VA) and the magnitude of prescription with QIRC scores 
after intervention had a significant relationship (P < 0.05).

Conclusion: Uncorrected refractive error affected the QoL of learners with hearing impairment, 
and spectacle correction significantly improved their QoL. 

Contribution: The use of spectacle lenses, VA and magnitude of prescription affected the QoL 
scores; however, sex and age did not influence the QoL scores.

Keywords: quality-of-life; QIRC; spectacle wear; hearing impairment; vision impairment; 
Ghana.
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The questionnaire utilised in this study was the quality-of-
life impact of refractive correction (QIRC) because of several 
factors. Firstly, QIRC has an age-specific coverage for pre-
presbyopic (35 years and below) participants suited for 
learners with a wide age range.16,20 Secondly, the QIRC was 
developed using a Rasch analysis recommended for 
psychometric analysis.16,20

There is a paucity of data and a lack of scientifically rigorous 
studies on the VRQOL among learners with HI and the 
impact of spectacles in this group. Therefore, the objectives of 
this study were to determine the VRQOL before and after the 
provision of spectacle correction and then to compare the 
VRQOL findings with that of a control group (similar age and 
sex) of learners with no uncorrected refractive error (URE).

Research methods and design
A prospective case-control study was used to investigate the 
impact of spectacle correction among learners with URE to 
address their QoL outcomes. The study was conducted from 
March 2022 to December 2022. Six schools for the deaf in 
Ghana, with a total of 1914 learners, were included in this 
study, with three from each region of the country (Northern 
and Southern). The study included all learners with URE at 
the study centres who were provided with spectacles for 3 
months in the intervention arm using a purposive sampling. 
Learners with corrected refractive errors at the time of the 
study were excluded. The control group comprised of 
learners with no URE and no ocular morbidity. 

To calculate the minimum sample size, a precision of 5%, to 
report a 95% confidence interval (CI), an adjustment for a non-
response rate of 20% and, with a refractive error prevalence of 
31.9% according to a study by Ovenseri-Ogbomo et al.,22 in a 
similar setting in Ghana was used. A minimum sample size of 
126 participants was expected with confounding factors such 
as age and sex being controlled in the study. Sample size was 
calculated using the formula,21

n = (Zɑ + Zᵦ)2.2.ҏ (1-ҏ)/d2 = 63 in each group,� [Eqn 1]

where n = sample size, Zɑ = Standardised normal deviate at 
95% level of confidence is 1.96, Zᵦ = Z- value corresponding 
with Beta error of 20% (80% power) is 0.84, ҏ = mean 
proportion of satisfaction with treatment p1 (0.97) and p2 
(0.82) is 0.90 (9), 1 – ҏ = mean proportion of not satisfied with 
treatment p1 – p2 is 0.10, ᵭ = difference to be detected (p1 – p2) 
is 15%, Type 2 error = 0.2, Power = 0.80.

Validation of questionnaire
The questionnaire was piloted among randomly selected 50 
normal-sighted learners with HI and from different class at 
the Cape Coast school for the deaf to validate the data 
collection tool and QIRC questionnaire, which was able to 
assess the needed outcome we wanted. These learners were 
not included in the main study.

Data collection
The tools for the data collection were QIRC questionnaire16 
and demographic form. Screening and examination procedures 
such as habitual and corrected visual acuities and ocular 
integrity were discussed in a preceding study.23 The English 
QIRC questionnaire, which was self-administered, was used 
to evaluate the impact of VRQOL on participants with URE 
before spectacles were prescribed and 3 months after the 
intervention. The implementation of 3 months for evaluating 
QoL using the QIRC questionnaire was justified in studies 
which have used it after 1 month – 3 months post-intervention.24 
Learners with URE were grouped into the intervention and 
control groups (those without refractive error). A dry 
retinoscopy technique was used to objectively assess learners’ 
refractive status.25 Learners were given a variety of frames to 
choose from in terms of colour and shape. Refractive status 
was determined using spherical equivalents and defined as 
hyperopia ≥ 2 Diopter (D) and myopia ≤ −0.50 D.26,27 The QIRC 
questionnaire consists of 20-item questions that can be 
answered in 10 min – 20 min, with each question having its 
own score.16 The QIRC questionnaire was administered to 
both groups. Learners in the control group were randomly 
selected from those within the same school, age and sex. 
Learners in the intervention group who did not comply with 
spectacle wear (not wearing at the time of visit and 
observational report from class teachers)28,29,30 after the 3 
months reassessment were placed in a sub-intervention group 
along with their matches to make four groups in total. Learners 
who had difficulty understanding the questionnaire were 
provided with bilingual staff to overcome language barriers 
and improve the quality of the data collected. Learners with 
URE were taken through education of the importance of 
spectacles; however, no educational resource was given.

Ethical consideration
Ethical approval was obtained from Biomedical Research 
Ethics Committee (BREC) of the University of KwaZulu-
Natal (Reference number: BREC/00003247/2021) and the 
Ghana Health Service Ethical Review Committee (Reference 
number: GHS-ERC: 006/04/21). The study adhered to the 
Declaration of Helsinki’s guidelines involving the use of 
human subjects. Informed consent was obtained after each 
learner, and their parents or guardians were informed about 
the study’s purpose. There were no risks and discomforts 
associated with partaking in the study, and the learners 
received no financial compensation. The study was voluntary, 
and learners were informed that they could withdraw at any 
time without incurring fees or losing access to treatment or 
other benefits to which they would ordinarily be entitled.

Data analysis
Data from the study were analysed using the Statistical 
Package for Social Sciences, version 21 (SPSS Inc, Chicago, 
USA). Means, standard deviations, and 95% CIs were 
determined. A paired sample t-test was conducted to assess 
the significant difference between QIRC scores (P < 0.05). A 
standardised Cohen effect size calculation was used to 
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determine the magnitude of the differences in scores. A QIRC 
scoring conversion sheet was used to convert raw data 
from the QIRC questionnaire (P < 0.05). A Pearson product-
moment correlation coefficient was used to assess the 
relationship between continuous variables. 

Results
Out of 1914 learners, 69 had refractive error and were 
provided spectacles, with 39 (56.5%) complying with 
spectacle wear after 3 months. A total of 138 deaf learners 
were involved in this study, with 39 learners in the 
intervention group, 30 in the sub-intervention group, and 
69  in the control group. The intervention group comprised 
of 16 males and 23 females with ages ranging from 9 years 
to  35 years with a corresponding control, while the sub-
intervention group comprised of 16 males and 14 females 
(age range: 8 years to 35 years) (see Table 1). Among the 
learners provided with the spectacles, 25 had moderate VI 
(visual acuity [VA] worse than 6/18 [0.5 logMAR] to 6/60 
[1.0 logMAR]), and 22 had mild VI (VA worse than 6/12 [0.3 
logMAR] to 6/18 [0.5 logMAR]) and no VI (VA better than or 
equal to 6/12 [0.3 logMAR]), respectively.

Distribution of mean quality-of-life impact of 
refractive correction scores according to group
The mean QIRC scores for learners (N = 69) with URE after the 
3 months period were 48.82 ± 6.71, while the mean QIRC 
scores before the provision of spectacles were 43.89 ± 8.96. A 
significant mean difference (-4.93) was observed between the 
two QIRC scores (95% CI: -7.60, 2.27, DF = 136, P = 0.0004). A 
Cohen’s d test showed a medium (0.62) effect size on mean 
QIRC scores before and after the provision of spectacles to 
learners with URE. The mean QIRC scores for the control 
group (N = 69) before and after the intervention were 50.79 ± 
11.66 and 51.77 ± 10.67, respectively. However, the difference 
(-0.98) was not significant (95% CI: -4.74, 2.78, DF = 136, P = 
0.607). A significant mean difference (6.904) was observed 

between mean  QIRC scores during the pre-test for the 
intervention and control group (95% CI: -3.40, 10.40, DF = 136, 
P = 0.0001), with a medium (0.66) effect size. However, no 
significant mean difference (2.95) was observed between mean 
QIRC scores during the post-test for the intervention and 
control group (95% CI: -0.05, 5.95, DF = 136, P = 0.054). Among 
the subgroups, only learners who did not comply with 
spectacle wear had significant differences (P < 0.05) with a 
medium (0.63) effect size on mean QIRC scores before and 
after the intervention (Table 2).

Distribution of quality of life according to sex
There was a significant difference between mean QIRC scores 
before and after the intervention between the sexes (P < 0.05). 
Within the intervention group, males and females had 
medium (0.56 and 0.66, respectively) effect size in mean 
QIRC pre- and post-test scores. However, the differences 
were not significant among the control groups and 
intervention subgroups and sex (P > 0.05). Also, males with 
URE had higher mean QIRC scores than females; however, 
the mean QIRC scores after the intervention were higher 
among females than males. The differences in both instances 
were not significant (P > 0.05). Among the control group, 
females had higher mean QIRC scores before and after 
intervention than males; however, the differences were not 
significant (P > 0.05) (Table 3).

Correlation and mean difference between 
quality-of-life impact of refractive correction 
scores and other variables
A Pearson product-moment correlation coefficient test 
found no significant correlation between mean QIRC 
scores  before (r  = 2.33, P = 0.06) and after (r = −1.70, 
P = 0.16) intervention and the age of learners. Also, the 
learners were classified according to age groups: children 
(8 years – 17 years) and youth (18 years – 35 years). An 

TABLE 2: Distribution of mean QIRC scores and standard deviations according to group.
Variable Intervention (N = 39) Control I (N = 39) Sub-intervention (N = 30) Control II (N = 30)

Mean ± 
s.d.

Mean 
difference

95% CI P-values Mean ± 
s.d.

Mean 
difference

95% CI P-values Mean ± 
s.d.

Mean 
difference

95% CI P-values Mean ± 
s.d.

Mean 
difference

95% CI P-values

Mean QIRC 
scores

- -3.61 -7.95, 
0.72

0.101 - -1.15 -6.33, 
4.02

0.659 - -6.65 -12.06, 
-1.24

0.017* - -0.76 4.84, 
-6.35

0.787

Pre-
intervention

43.42 ± 
8.78

- - - 50.52 ± 
12.06

- - - 44.49 ± 
9.74

- - - 51.14 ± 
11.16

- - -

Post-
intervention

47.03 ± 
10.37

- - - 51.67 ± 
10.86

- - - 51.14 ± 
11.16

- - - 51.90 ± 
10.47

- - -

QIRC, quality-of-life impact of refractive correction; CI, confidence interval; s.d., standard deviation.
*, significant difference at P < 0.05.

TABLE 1: Distribution of demographics according to group.
Demographics Intervention group (N = 39) Control group I (N = 39) Sub-intervention group (N = 30) Control group II (N = 30)

n Mean ± s.d. n Mean ± s.d. n Mean ± s.d. n Mean ± s.d.

Age range (in years) 9–35 - 9–36 - 8–35 - 8–38 -
Mean age - 17.18 ± 4.74 - 17.15 ± 4.78 - 17.57 ± 5.81 - 17.73 ± 6.34
Sex - - - - - - - -
Male 16 - 16 - 16 - 16 -
Female 23 - 23 - 14 - 14 -

Note: Intervention = learners who complied with spectacle wear; Sub-intervention = learners who did not comply with spectacle wear.
s.d., standard deviation.
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independent t-test found no significant difference between 
mean QIRC scores before and after intervention among 
the age groups (P > 0.05), as shown in Table 4. Moreover, a 
significant difference between mean QIRC scores after the 
intervention was recorded among learners with low (≤ ± 1 
D) magnitude of spectacle prescription and those with a 
high (> ± 1 D) magnitude (P = 0.019), with a medium 
magnitude change of 0.58 as Cohen’s effect size. 
Furthermore, there was a significant weak and negative 
correlation between uncorrected visual acuity (UCVA) 
and mean QIRC scores in the better seeing eye after 
intervention (r = −0.32, P = 0.007); however, there was no 
correlation between QIRC scores before intervention and 
UCVA (r = 0.073, P =  0.551). 

Discussion
This study assessed VRQOL among learners with HIs in 
Ghana. After 3 months of reassessment, this study found 
improved VRQOL among learners with and without URE. 
However, there was a significant difference and a medium 
effect size in VRQOL among learners who were provided with 
spectacles. This finding suggests that providing spectacles to 
hearing-impaired learners with URE in Ghana can significantly 
improve their VRQOL. This finding highlights the importance 
of early detection and intervention for URE in schools, and the 
need for accessible and affordable eye care services in low- 
and middle-income countries like Ghana. The VRQOL after 
reassessment is similar to QoL findings among learners with 
HI in India, where there was a significant improvement after 
intervention.17 For communication and learning,31,32 learners 
with HI rely on visual cues; enhancing visual function will 
benefit their academic and personal lives. This highlights the 
need for regular vision assessment and intervention to 
improve their QoL. 

The overall QIRC scores were lower among spectacle wearers 
before and after the intervention compared with the control 
group. This suggests that spectacles to improve vision may not 
be enough to improve the overall QoL for individuals with 
URE. Additional interventions, such as education and 
counselling on the impact of UREs, may be necessary to 
address the broader psychosocial effects of vision impairment 
and URE. Similar studies were conducted among participants 
with no disabilities33,34 have reported lower QoL among 
spectacle wearers compared to controls. Bullying, poor 
academic performance and physical appearance have been 
reported to affect the QoL of learners who wear spectacles.34,35,36,37 
Therefore, the focus should not be on the physical aspects of 
managing vision impairment only but on addressing the 
emotional and social well-being of individuals affected by it, 
especially learners who may face additional challenges (vision 
cum HIs) in their academic and personal lives. Providing 
support and resources to address these psychosocial effects 
can improve the overall QoL for individuals with URE.

In this study, the overall QIRC (48.82) score with spectacles 
was similar to that reported in a study conducted in the 
United Kingdom, which found a mean QIRC score of 47.8 ± 
5.5 among native English participants with spectacles, contact 
lenses and refractive surgery corrections.16 This finding 
suggests that the use of spectacles has a positive impact on 
the QoL, regardless of cultural and linguistic differences. 
However, it is important to note that QoL is subjective and 
can vary greatly among individuals. Other studies have 
reported varying QIRC scores among pre-presbyopic 
spectacle wearers, ranging from 44.07 to 63.13.20,33,38 Factors 
such as age, magnitude of prescription and visual needs can 
influence the impact of spectacle wear on QoL.20,33,38 

The overall QIRC score was lower than the 63.13 recorded 
among participants (mean age: 27.64 years ± 2.91 years) with 
no disabilities in Malawi using a Chichewa QIRC.20 The 

TABLE 4: Mean difference between quality-of-life impact of refractive correction 
scores and age groups.
Variables n Mean ± s.d. Mean differences P

Before intervention - - -1.79 0.265

Children 38 43.08 ± 6.60 - -

Youth 31 44.87 ± 6.57 - -

After intervention - - 1.56 0.153

Children 38 49.52 ± 4.58 - -

Youth 31 47.96 ± 4.30 - -

Before intervention - - -1.71 0.284

≤ ± 1 D 34 43.02 ± 5.81 - -

> ± 1 D 35 44.73 ± 7.27 - -

After intervention - - 2.51 0.019*
≤ ± 1 D 34 50.09 ± 4.10 - -

> ± 1 D 35 47.58 ± 4.56 - -

D, Dioptre; QIRTC, quality-of-life impact of refractive correction; s.d., standard deviations.
*, significant difference at P < 0.05.

TABLE 3: Distribution of quality of life according to sex.
Variable QIRC scores Mean 

difference
95% CI P

Pre-
intervention

Post-
intervention

Mean ± s.d.  Mean ± s.d. 

Cases

Male (n = 32) 44.17 ± 9.17 48.78 ± 7.26 -4.61 -8.74, -0.47 0.029*
Female 
(n = 37)

43.64 ± 8.88 48.85 ± 6.83 -5.22 -8.89, -1.55 0.006*

Controls

Male (n = 32) 50.48 ± 12.42 51.35 ± 11.52 -0.87 -6.85, 5.12 0.773

Female 
(n = 37)

51.05 ± 11.08 52.13 ± 10.01 -1.08 -5.97, 3.81 0.661

Males 

Intervention 
(n = 16)

43.99 ± 8.94 46.33 ± 9.74 -2.35 -9.10, 4.41 0.484

Control I 
(n = 16)

49.74 ± 13.32 50.91 ± 12.10 -1.18 -10.36, 8.01 0.796

Sub-intervention 
(n = 16)

44.36 ± 9.79 51.23 ± 11.66 -6.87 -14.64, 0.90 0.081

Control II 
(n = 16)

51.23 ± 11.66 51.79 ± 11.07 -0.56 -8.76, 7.66 0.891

Females

Intervention 
(n = 23)

43.02 ± 8.85 47.52 ± 11.11 -4.504 -10.46, 1.47 0.136

Control I 
(n = 23)

51.06 ± 11.35 52.19 ± 10.14 -1.14 -7.53, 5.26 0.722

Sub-intervention 
(n = 14)

44.65 ± 9.84 51.04 ± 10.69 -6.40 -14.38, 1.59 0.112

Control II 
(n = 14)

51.04 ± 10.69 52.03 ± 9.87 -0.988 -8.98, 7.00 0.801

±, Standard deviations; QIRC, quality-of-life impact of refractive correction.
*, significant difference at P < 0.05.
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current study had participants with mild to moderate VIs, 
and the results may not be applicable to those with more 
severe VIs compared to the study in Malawi. Therefore, 
caution should be taken when comparing the findings to 
other populations with different levels of VI. Also, the highest 
unit score a participant can get per question with the Chichewa 
QIRC questionnaire20 was 97.06 compared to 88.21 units with 
the English QIRC questionnaire.16 This difference can 
contribute to the high mean QIRC scores recorded in Malawi.

Furthermore, participants in the current study might have had 
challenges such as comprehension of the English QIRC 
questionnaire compared to using Chichewa in Malawi. In 
Ghana, English is not the first language but the official language 
with a multi-lingual franca across regions and communities.39 
Language barriers can affect the accuracy of survey responses, 
especially when using a language that is not the participant’s 
first language. The approach of using sign interpreters in this 
study was crucial to ensure that all participants had equal 
opportunities to participate in the study, regardless of their 
language background and English reading and comprehension. 
It also helped to avoid potential biases arising from language 
barriers, reading and comprehension. 

There was an improvement in mean QIRC scores for 
participants who complied with spectacle wear and those 
who did not. However, participants who complied with 
spectacle wear had no significant difference in QIRC scores 
compared to the non-compliant group. This finding 
suggests that spectacle wear may not be the only factor for 
all participants to achieve improved QIRC scores. However, 
other factors such as visual needs and familiarity with the 
questionnaire can also improve the QIRC scores, as 
evidenced in the control groups with increased QIRC 
scores without intervention. Therefore, factors such as 
spectacle wear and familiarity with the questionnaire 
should be considered, among others, when interpreting 
QIRC scores. Additionally, the mean QIRC scores may not 
necessarily reflect the actual functional and psychosocial 
needs, as they are self-reported. Hence, other objective 
measures should also be considered when evaluating the 
effectiveness of interventions to improve visual function. 

Females with URE had slightly higher mean QIRC scores after 
intervention than males; however, this difference was not 
significant. This finding is similar to those by Kaphle 
et al.20 and Pesudovs et al.33 who reported higher but not 
significant mean QIRC scores for females. The reason for 
this finding could not be ascertained in the previous 
studies. The study also found no significant difference 
between mean QIRC scores and age groups and no 
correlation between age and mean QIRC scores. This 
finding could be because of participants having the same 
work environment. Contrary to this finding, Kaphle et al.20 
found an association between age group and QIRC scores 
using the Chichewa QIRC questionnaire. This difference 
was because of the various occupation and visual needs of 
the participants involved in their study. 

Furthermore, there was a significant weak correlation between 
UCVA and QIRC scores after the intervention. Also, learners 
with a low magnitude of spectacle prescription had a higher 
QIRC score after the intervention compared to learners with a 
high magnitude. This suggests that learners with good UCVA 
and low magnitude in spectacle prescription had better QoL 
after the intervention than those with poor UCVA and high 
magnitude. These findings are similar to those by Kaphle et 
al.,20 who reported a weak correlation between UCVA and 
mean QIRC scores; however, they did not find a significant 
difference between the magnitude of spectacle prescription 
and mean QIRC scores. The cut offs for the magnitude of 
spectacle prescriptions used in the previous and current studies 
might have contributed to the difference. Kaphle et al.20 used a 
cut off of ±3 D compared to ±1 D used in this study which was 
influenced by the types of vision impairment involved. Kaphle 
et al.20 recommended that there should be an integration of 
patient-reported outcome measures in the management of 
URE since VA cannot be the main outcome measure in the 
correction of refractive errors. Therefore, QoL outcomes and 
VA should be considered when managing refractive errors. 

We recommend that future studies should include learners 
with a wider range of VIs to increase the generalisability of 
the findings and determine the effectiveness of spectacle 
wear for individuals. There is a need to explore the 
effectiveness of psychosocial, other visual anomalies and 
optical interventions in improving the quality-of-life 
outcomes for individuals with UREs. The absence of 
educational resources on the importance of spectacle wear 
might have impacted the participants’ compliance level.

Conclusion
Learners with URE had a significantly improved QoL after 3 
months. The QoL scores were found to be influenced by 
compliance with spectacle wear, UCVA, and magnitude of 
spectacle prescription; however, sex and age did not influence 
the QoL scores. Other interventions such as psychosocial, 
education and counselling should be incorporated into future 
visual interventions to improve the overall QoL of the learners.
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