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1 | INTRODUCTION

There are more than one billion people with preventable
vision impairments worldwide [1]. Addressing prevent-
able vision impairments is an important requirement to
achieving sustainable development goals (SDGs) by 2030.
Cataracts which is one of these vision impairments, affect
adults especially people above 50 years. This vision
impairment, if not detected and addressed early, can
have long-term personal and economic implications [1].
The economic impact is reflected in low economic
benefits and quality of life measured by low productivity,
low employability, income vulnerability, and less access
to knowledge and skill acquisition. Poor eye health care
limits access to just and equitable quality of life [2].
Hence, eye health care is instrumental in reducing
economic exclusion and the achievement of SDGs.

Consequently, the Noor Dubai Foundation (NDF)
which is a charitable organisation in collaboration with
the state government has embarked on providing cataract
eye care interventions in Katsina. Katsina state is one of the
36 states in Nigeria. Cataract is a vision impairment caused
by the accumulation of cloud patches on the eye's lens
which leads to blurred vision and subsequent blindness.
Cataract surgery is among the most common surgical
operation in the world. As the ageing population of the
world increases, the number of people requiring cataract
surgery is expected to increase [3]. Low vision arising from
cataract can lead to tremendous economic impact on
individuals and households [4]. This can be seen in the
vicious cycle of poverty induced by vision impairment,
where cataract and related eye problems reduce the
chances of productivity, employability, income, and access
to affordable treatments. Addressing these challenges is a
requisite to achieving equitable, affordable, inclusive and
sustainable development for all in Katsina state.

In line with SDGs and the NDF to have a world free
from preventable forms of blindness, this paper is
inspired by the following reasons: The need to measure
the economic benefits and quality of life arising from
their eye care intervention in Katsina state; the
alarming rate of preventable cataract impairments in
the state which constitute one of the reasons for
choosing Katsina state. The presence of suboptimal eye
health indicators in the state is also among the reasons
for choosing the state; the need for sustainability of
the eye care program towards achieving SDGs in the
state; and finally, the gap in the extant contemporary
studies that failed to examine the economic impact of
cataract intervention services by NDF in Katsina state.
Figure 1 presents the extent of vision impairment
challenges in the state with cataracts as the main cause
of preventable blindness [5, 6].
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FIGURE 1 Projected major causes of blindness in Katsina
state. Source: NDF [5].

The economic consequences of cataract vision
impairment can be enormous due to lack of access to
affordable healthcare interventions [4]. This is exacer-
bated by the poor nature of social security safety nets that
depends on out-of-pocket expenditure for cataract
treatments in most rural communities in Katsina.
However, improving the quality of life through eye care
interventions is one of the cardinal objectives of goal 3 of
SDGs [7], which aims to ensure a healthy life and
enhance the well-being of people. The Lancet global
health commission conceived eye health as optimum
vision and ocular health that contribute to human well-
being and improved quality of life. Thus, cataract
impairments limit the opportunity and access to acquire
knowledge and skills and, thus, the opportunity for
employment and productivity.

The reasons for choosing Katsina state is that there is
a high rate of avoidable cataract and vision-impaired
related problems and the presence of suboptimal eye
health care indicators in the state. At present, the state
has only three ophthalmologists, no optometrist and
limited eye health facilities [5]. It was found that women
are 30% more vulnerable to blindness while cataract
account for 70% causes of blindness in Katsina [6].
Despite the paucity of professional eye health experts in
developing countries, the case of Katsina in Nigeria
requires collaboration with nonprofit and charitable eye
care organisations like NDF. Equally, there is the need
for a gender-inclusive, affordable, reliable and sustain-
able eye care program in the state that will improve the
quality of life and exit cataract impaired population from
economic vulnerabilities and accelerate their inclusive-
ness toward achieving the SDGs by 2030. The gap in
extant contemporary studies has also informed this
investigation. For instance, studies [3, 6, 8-16] have
examined related areas, including cataract and quality of
life, but specific study on the economic effect of surgery
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on sustainable vision and improved quality of life in
Katsina state has eluded existing studies.

Hence, this study contributes to the extant debate in
the following respects. First, it employs a 5-point Likert
scale questionnaire to collect first-hand information on
the economic impact of NDF eye care intervention from
2019 to 2022. The information on the questionnaire was
transformed into Open Data Kit (ODK) to ensure
transparency and monitoring. Second, the impact of
the intervention in terms of quality-of-life indicators like
employability, productivity, income and dignity are
examined. Three, the study contributes to creating an
economic database of eye care services in the state and
Nigeria. Finally, the outcomes of the enquiry provide a
benchmark for policymaking.

2 | METHODS

2.1 | Data collection procedure

This study aims to investigate the economic impact of
cataract surgery intervention of NDF on the quality of life
and sustainability. A survey method using a 5-point
Likert scale structured questionnaire was adopted. A
5-point Likert scale is a psychometric answer scale which
shows the respondent's level of agreement to a statement
in five points as follows: strongly agree, agree, indiffer-
ent, disagree and strongly disagree [17]. The main
content of the survey is demographic information and
information used to measure the quality of life, which
include productivity, employability, income, dignity and
skills. The eye care intervention for more than 5000
beneficiaries by NDF serves as the population of the
study. The designed questionnaire following similar
studies [6, 12, 18] with modifications was first vetted by
experts. The questionnaire was translated into native
language. The principal investigators train nine experi-
ence research assistants for data collection. These
research assistants are fluent in both the native and
English languages, thus, competent enough to detect and
prevent biased responses of beneficiaries. Ethical
approval for the study was obtained from the Katsina
state Ministry of Health while beneficiaries’ consent to
participate was obtained through their signature or
thumb before administering the questionnaire.

2.2 | Sample size and technique

The study follows Taryam et al. [6] sampling technique
to select 6% of samples from the population of the study.
Thus, a minimum sample size of 300 which

approximately represents 6% of the beneficiary's popula-
tion (about 5000) was obtained. The sample of the
beneficiaries was obtained from the NDF's existing list of
eye care beneficiaries for the three senatorial zones
(Katsina, Daura, and Funtua). The sample share selected
from each senatorial zone was based on the number of
beneficiaries.

The sample is drawn using multistage cluster
randomised sampling employing probability propor-
tionate to the cluster size sample. In the first sampling
phase, 80 communities were randomly selected. In the
second sampling stage, each cluster was divided into
segments comprising the beneficiaries. All those
selected within the segments were enumerated until
the desired cluster sample size was finally obtained.
The inclusion criterion is all beneficiaries that can
communicate in Hausa or English Language. Equally,
an additional 15 beneficiaries which represent
approximately 5% of the initial sample of 300, was
proportionally selected at standby in the event of the
absence or refusal of participants.

2.3 | Techniques of data analysis and
hypothesis

All collected data were electronically captured with the
aid of Open Data Kit (ODK) software on an Android
phone to enable principal investigators to monitor the
location and data collection process. ODK-captured data
are sent to a central server from where the data is
accessed, cleaned, organised and categorised for analysis.
The collected data were analysed using descriptive
statistics employing the measures of central tendency
and measures of dispersion. Equally, inferential statistics
is used to test the hypothesis. A combination of software
such as SPSS and STATA was used for the descriptive
statistics and hypotheses testing. The hypothesis tested is
as follows:

H1: Economic benefits and quality of life can be
potentially improved from cataract surgery inter-
ventions in Katsina state.

3 | RESULTS

This work examines the economic impact of cataract
surgery on quality of life in Katsina state. Out of the 321
questionnaires administered, 300 were retrieved,
cleaned, coded and analysed with the help of Microsoft
Excel, SPSS and STATA. The result presentation
commenced with the presentation of demographic
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information of the respondents. These include gender,
age, marital status, education and number of years with
impairment. The demographic data presented in Table 1
revealed that about 43% of the respondents are male
while 57% are female. The significance of this outcome is
that the NDF's eye care interventions in Katsina state are
gender-sensitive, balanced and inclusive, as such, in line
with the objective of SDGs.

Second, the demographic information also shows
that 16.3% of the beneficiaries fall within the age of
46-55, 50.7% fall within the age of 56-65, 17% have an
age greater than 65 while the remaining 16% fall
within the age of 18-39. The age between 56 and 65
constitutes majority of the beneficiaries, followed by
age greater than 65 which represents those in the
retirement age. This outcome is not surprising as
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cataract vision impairment is more common among
people -above 45 years. Similarly, the demographic
data evidenced that about 69% of the beneficiaries are
married, 22% are widows while the remaining 9% are
either single or divorced. The educational level
suggests that 69% of the respondents did not attend
conventional schools, 22% of them attended either
primary or secondary school, and 7% obtained tertiary
education. This finding suggests that cataract vision
impairment is prominent among people that did not
attend conventional schools in Katsina state. More-
over, 86% of the respondents which is the dominant
have stayed with the vision impairment between 1
and 5 years while the remaining 16% are beneficiaries
that have lived with the impairment for more than 5
years.

TABLE 1 Demographic information of eye care intervention's beneficiaries.

Demographic variables Categories
Gender

1 Male

2 Female
Age (years)

1 18-25

2 26-35

3 36-45

4 46-55

56-65

6 >65
Marital status

1 Married

2 Single

3 Divorced

4 Widowed
Educational level

1 Primary

2 Secondary

3 Tertiary

4 Postgraduate

5 None
No. of years with impairment (years)

1 1-5

2 6-10

3 11-15

4 >15

Frequencies Percentage (%)
128 42.67
172 57.33
6 2.00
9 3.00
33 11.00
49 16.33
152 50.66
51 17.00
206 68.67
15 5.00
13 4.33
66 22.00
32 10.67
35 11.67
22 7.33
3 1.00
208 69.33
258 86.00
33 11.00
3 1.00
6 2.00
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DISCUSSIONS

4 |

4.1 | Impact of cataract surgery on
economic benefits and quality of life

Table 2 presents the result of the relationship between
cataract surgery and quality of life which help to provide
answer to the hypothesis (H1) that economic benefits
and quality of life can be potentially improved through
cataract surgery interventions in Katsina state. The
indicators for measuring economic benefits are produc-
tivity, income, employability, and skill sets. First, the
study assessed the respondents to find out whether their
productivity increased after receiving the cataract surgery
interventions. The result as presented in Table 2 and
Figure 2 revealed that 64.6% (n = 194) of the respondents
strongly agree that their productivity has increased after
the surgical intervention, 31.6% (n =95) agree that their
productivity has increased while the remaining 3.7%
(n=11) are either indifferent or disagreed. Overall, 96.2%
of the respondents that agreed suggest that productivity
measure has improved economic benefits and quality
of life.

Further, to measure economic benefits, the study
evaluates whether the respondents’ income has increased
after receiving surgical interventions. The findings as
presented in Table 2 and Figure 2 reveals that about 58%
(n=175) of the respondents strongly agree and about
30.6% of the respondent agree that the interventions have
increased their income. About 11% (n=33) of the
respondents are indifferent while no respondents dis-
agree with the statement. Overall, about 99.6% of the
beneficiaries agreed that NDF intervention has increased
their income.

Additionally, the study examines whether the em-
ployability of respondents has improved after cataract
surgery to further measure the economic benefit. The
outcome as presented in Table 2 and Figure 2 evidence
that 63.6% (n=191) of the respondents strongly agree
that their employability has improved. About 25.7%

TABLE 2 Cataract surgery, economic benefits and quality of life.

(n=177) of the respondents agree, 10.6% are indifferent
while no respondents disagree. Overall, about 99% of the
beneficiaries agree that their economic benefits have
increased due to improved employability arising from the
interventions. Thus, participation in the labour force is a
measure of economic benefits and quality of life that is
highly connected to productivity and subsequent mone-
tary income.

Again, the research assessed whether the dignity
of respondents has improved resulting from the eye
care interventions. The finding suggests that 45.6%
(n=137) of the respondents strongly agree, 44.3%
(n=133) of the beneficiaries agree, 10% (n=30) are
indifferent while none of the respondents disagree.
The 90% agreement suggests that this measure of
economic benefits and quality of life has been
improved. Thus, the NDF interventions have con-
tributed towards achieving the SDGs of Katsina state.
Furthermore, the enquiry assessed whether the
knowledge and skill set acquired by the beneficiaries
has improved after the interventions. The outcome as
presented in Table 2 and Figure 2 shows that about
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FIGURE 2 Cataract surgery, economic benefits and quality
of life.

Productivity Income Employability Dignity Skills

Freq. %o Freq. %o Freq. Yo Freq. Yo Freq. Yo
Strongly agree 194 64.6 175 58 191 63.6 137 45.6 209 70
Agree 95 31.6 92 30.6 77 25.7 133 443 81 27
Indifference 9 3 33 11 32 10.6 30 10 8 3
Disagree 2 0.7 - - - - - - 2 1
Strongly disagree - - - - - - - - - -
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70% (n =290) of the respondents strongly agree, 27%
agree while the remaining 4% are either indifferent or
disagree. Overall, 97% of the respondents agreed that
vision recovery has increased their economic benefits
through skill acquisition. Thus, economic benefits of
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the interventions are measured by improved skills,
employability, productivity and income.

Moreover, Table 3 presents the hypothesis tests using
a chi-square method. To achieve gender-balanced and
inclusive outcomes, all five indicators of economic

TABLE 3 Chi-square tests of the impact of eye care interventions on quality of life.

Quality of life vs. gender

Test statistics

Indicators Gender SA A I D SD Total Ve D
Productivity Male 91 33 4 - - 128 5.368 0.047
Female 103 62 5 2 - 172
Income Male 77 39 12 - - 128 0.666 0.017
Femail 98 53 21 = = 172
Employability Male 86 32 10 - - 128 2.178 0.036
Female 105 45 22 - - 172
Dignity Male 59 58 11 — — 128 0.498 0.079
Female 78 75 19 - - 172
Skills Male 95 29 2 2 - 128 5.932 0.015
Female 114 52 6 - - 172
Quality of life vs No. of years with impairment Test statistics
No. of years with
Indicators impairment (years) SA A I D SD Total X p
Productivity 1-5 175 75 7 1 - 258 20.53 0.015
6-10 16 15 1 1 - 33
11-15 1 1 1 - - 3
>15 2 4 - - - 6
Income 1-5 159 70 29 = = 258 12.918 0.044
6-10 14 16 3 - - 33
11-15 1 2 = = = 3
>15 1 4 1 - - 6
Employability 1-5 167 63 28 - - 258 6.341 0.103
6-10 18 13 2 - - 33
11-15 2 - 1 - - 3
>15 4 1 1 - - 6
Dignity 1-5 125 105 28 — — 258 16.999 0.009
6-10 8 24 - 1 - 33
11-15 = 2 1 = = 3
>15 4 2 = = = 6
Skills 1-5 178 72 6 2 - 258 7.007 0.636
6-10 24 8 1 - - 33
11-15 2 1 - - - 3
>15 5 - 1 - - 6

Note: )*, Chi-square tests; p, probability values; SA-SD, the 5-point Likert scale.
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benefits and quality of life i.e., productivity, income,
employability, dignity and skills were tested against
gender. The finding revealed that all five indicators of
quality of life are significantly associated with gender.
This is evidenced by the probability values of each
estimated indicator which is less than 5% level. The
implication of this result for policy making is that the
cataract intervention of Noor Dubai Foundation has
significantly improved the quality of life of people with
vision impairment in Katsina state. Furthermore, since
about 57% of the beneficiaries are female (see Table 1),
the finding implies that gender balance is instrumental to
improving economic benefits and quality of life arising
from improved skills, employability, productivity and
income due to interventions. Thus, the finding is gender
balanced and inclusive.

Furthermore, the lower part of Table 3 presents the
hypothesis tests between a number of years with
impairment and indicators of economic benefits and
quality of life. The finding shows that except for
employability and skills, all other indicators of economic
benefits and quality of life are significantly associated
with number of years with impairment. This is proven by
the probability values of two measures of economic
benefits (productivity and income) at 5% level of
significance and the dignity indicator at 1% level of
significance. The implication of this finding is that as the
number of years with impairment increases, the eco-
nomic effect of vision impairment will be more
pronounced on productivity and income.

5 | CONCLUSION

This study examines the economic impacts of eye care
interventions in Katsina state. The specific goal of the
study is to measure the economic benefits of cataract
surgery on quality of life for equity, gender balance,
and inclusive development. A survey method using a
structured 5-point Likert scale questionnaire was
used. The sample size was selected from a list of
beneficiaries of NDF eye care interventions and a
multistage sampling method was used to administer
the questionnaires. The findings revealed that cata-
ract surgery has improved economic benefits and
quality of life of beneficiaries in Katsina state.
Findings have shown that the indicators measuring
economic benefits such as productivity, income,
employability, and skills have improved significantly
after the cataract surgery. Precisely 96.2% of the
respondents agreed that the economic benefit has
increased through productivity, 99.6% of the respon-
dents revealed improvement in economic benefits

through an increase in their income, 99% of respon-
dents showed that their economic welfare has
improved through employability, 97% of them experi-
enced an improvement in economic welfare through
improved skills after the interventions, while 90% has
experienced an improvement in their dignity after the
intervention.

The implication of these findings is that economic
benefits and quality of life are inversely related to poor
eye health while good eye health is an important
determinant of high standard of living compared to per
capita gross domestic product (GDP). This is because,
without good vision, it is difficult to acquire new skills,
participate in the labour force, be productive, and earn
income. Therefore, the Katsina state government need to
improve its awareness on the importance of good eye
health and the need to report cases of preventable
blindness for equity and inclusive development.
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