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Introduction: Visual impairment has a profound impact on loss of economy and productivity, which can impair health-related quality
of life.

Objective: The purpose of this study was to determine productivity loss and its predictive factors among adults with visual
impairment in Addis Ababa tertiary eye care centers, Ethiopia.

Methods: An institution-based cross-sectional study was conducted between February and July 30, 2021. A total of 425 samples were
retrieved using systematic random sampling. Data collection included socio-demographic information, employment status, job
absenteeism, presenteeism and reduced work participation. Analysis was done by SPSS version 23, and binary logistic regression
was employed for statistical analysis. P-values less than 0.05 were used to state significant associations between dependent and
outcome variables.

Results: A total of 416 study participants were involved in the study, with a response rate of 97.88%. The mean age was 48+14.3
years. The total productivity loss was $775,325.51, with a median of $358.02. Maximum productivity loss was contributed by reduced
workforce participation, which was about $746,337.45, with a median of $1,432.10. Regarding predictor factors, gender, monthly
income, degree and duration of visual impairment and support of family to get job were statistically associated with high productivity
loss.

Conclusion: In general, the current study revealed that there is a profound annual loss of productivity due to visual impairment. The
predictor factors for higher productivity loss were gender, monthly income, degree of visual impairment, duration of visual impairment
and presence of support from family to get job or achieve better performance on job activities. Rehabilitation for visually impaired
adults is recommended to enhance their quality of life by increasing their workplace participation to the maximum potential.
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Introduction
Visual impairment affecting the sight of one or both eyes can lead to inability to correctly see and identify objects in the
field of view and/or surrounding area. It can be caused by different ocular diseases which affect the visual systems of the
eye and its visual functions such as visual acuity, field of vision, perception and discrimination of color, depth or three-
dimensional view of an object and contrast sensitivity.' Globally, 36 million people are blind; 217 million have
moderate to severe visual impairment and 188.5 have mild visual impairment.” In Ethiopia, the prevalence rate of
blindness is 1.6% and that of moderate to severe visual impairment, which can be termed low vision, is 3.7%.%
Productivity costs are costs related to production loss and replacement costs due to illness, disability and death of
productive persons, both paid and unpaid, and it can be explained as certain millions per year. It can be measured in
different ways such as unemployment, job absenteeism, and reduced workforce participation.”®
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Individuals with impaired vision have low employment status and their job participation and potential financial gain
are reduced in comparison to those who have normal sight in both eyes. The world economic loss occurring as a result of
impact of visual impairment was about 42 billion USD in 2000 and estimated to rise to 110 billion USD in 2020.° '
More than 90% of global visual impairment burden is in developing countries. However the highest loss of productivity
and economic burdens due to visual impairment were reported from developed countries and there were insufficient data
in developing nations regarding visual impairment burden on economic productivity.'?

Better quality of life, economic independence and community acceptance are dependent on having private business or
employment with acceptable financial gain, which can be affected if somebody has impaired vision. So, it is recom-
mended to explore the economic loss occurring due to visual impairment by determining participation in paid jobs,
financial independence and health-related impact of visual impairment on quality life of individuals, families and society
in general.””® There is also insufficient information about the potential factors which can predict or explain the amount of
loss of productivity due to visual impairment.

The purpose of this study was to estimate the loss of productivity due to visual impairments in terms of job
absenteeism, presenteeism with limited performance and reduced workforce participation and explore potential predictive
factors among visually impaired people.

Methods
Study Design and Setting

A cross-sectional design study was conducted at tertiary eye care centers found in Addis Ababa city from February up to
July, 2021. There are two tertiary eye care centers, namely, Menelik II Referral Hospital Department of Ophthalmology
and St. Paul’s Hospital Millennium Medical College Department of Ophthalmology. These two centers have sub-
specialty clinics which make it possible to examine a patient with eye conditions to the end stage because of availability
of high profile ophthalmic professionals and equipment so that every patient can get their maximum possible diagnosis
and treatment. Both centers are serving as final referral centers for people of Addis Ababa, which is about 6 million, and
surrounding regions of Ethiopia.

Population and Sampling

All study populations with confirmed diagnosis of visual impairments and working age groups (15—-64 years old) were
part of the study and they were selected from source population who were all patients with eye diseases at the two
centers. Subjects who were unable to give answers to interview were excluded from the study. There is no similar study
with the same setting and design in Ethiopia or another country with related socio-economic status, so the sample was
determined using single population proportion formula in consideration of (Z a/2)?, 50% proportion, 5% marginal error
and 95% confidence interval. The calculation was done as follows:

(1.96)*X 0.5X0.5

: = 384
(0.05)

Sample size =

By considering 10% response rate, the total and final sample size obtained was 425.

Systematic random sampling technique was used to select the study sample. The samples were collected from
Menelik II Referral Hospital Department of Ophthalmology and St. Paul’s Hospital Millennium Medical College
Department of Ophthalmology by proportional sample size allocation. From the current information obtained from
triage offices of the two centers every day, about 500 (300 from Menelik II Referral Hospital and 200 from St. Paul’s)
patients got ophthalmic medical services. From the study conducted in St. Paul’s in 2018, the prevalence of visual
impairment was 17.65%.' That means every day 52.95 visually impaired people received services in Black lion Hospital
and 35.3 visually impaired people in St. Paul’s; the proportion of the two cases was 1.53. Therefore, the sample at
Menelik II Referral Hospital was 425/1.53 = 278 and that of St. Paul’s was 425-278 = 147.

Each day at Menelik II Referral Hospital about 53 visually impaired subjects are getting service and in eight weeks it
is about 2120; in St. Paul’s it is 35 subjects per day, which equals 1400 in eight weeks. Therefore the total study
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population was 3520 within the study period. From 3520 study subjects, 425 were retrieved using systematic random
sampling. The interval of selection or k-value was determined by the formula: total study population/sample size =3 520/
425 = 8; using 8 as a sampling interval, every 8™ subject was selected from everyday visually impaired subjects found at
the two centers. The first sample was selected randomly from one up to eight subjects and then every 8™ sample was
retrieved.

Ethics and Data Collection Procedures

Ethical approval was obtained from the institutional review board of Yekatit 12 medical college. Supporting letter and
permission were obtained from Addis Ababa city administration research and publication offices and St. Paul’s Hospital
Millennium Medical College IRB offices to proceed with the data collection. The Declaration of Helsinki ethical
principles were under consideration in the ethical process of the study. Oral informed consent was obtained from all
participants. For those participants aged 15—18 years, consent were obtained from family/guardian and as well they were
to show their willingness. The oral informed consent was accepted and approved by ethics review board prior to data
collection.

Data collection was done using standardized and structured questionnaires and data extraction format. Data collection
questionnaire includes socio-demographic information, employment status, job absenteeism, presenteeism and reduced
work participation. Absenteeism was described as number of missed working days in the last 30 days due to visual
impairment. Reduced workforce participation was assessed as an excess and early retirement from a job due to visual
impairment. Presenteeism was assessed by 8-item work limitation questionnaire, which was validated and checked for
reliability.'* It expresses the percentage of difficulties on a job labeled into five categories (all of the time [100%], most
of the time [75%], some of the time [50%], very short time [25%], none of the time [0%] and not applicable), and all
subjects were questioned on these categories. The score of 0% represented that an individual experienced difficulties
none of the time and 100% represented all of the time.

Clinical characteristics include best corrected visual acuity for both eyes, primary diagnosis confirmed by physician
as primary cause for visual impairment and secondary diagnoses extracted from medical charts. The data was collected
by trained optometrists working at selected hospitals.

Operational Definitions

Mild visual impairment: Best corrected visual acuity from 6/18 to 6/60 in better seeing eye. Moderate visual impair-
ment: Best corrected visual acuity less from than 6/60 to 3/60 in better seeing eye. Severe visual impairment/blindness:
Best corrected visual acuity from less than 3/60 to no light perception in better seeing eye. Visual rehabilitation:
Includes any vision-enhancing service like access to low vision aids and council regarding coping with visual
impairment.

Job absenteeism: measured by converting money loss due to days of work missed because of visual impairment. Reduced
work participation: measured by the sum of money loss due to premature exit from a labor market due to visual impairment
that is before the age of 65 and unemployment rate. Presenteeism: measured by 8-item work limitation questionnaire and
converted to money loss by taking percentage of activity limitations multiplied by average monthly income.

Productivity loss was determined in terms of absentecism from a job due to visual impairment, reduced workforce
participation and presenteeism with limited work activities in the workplace.

Statistical Analysis

Data entry was done using Epidata version 3.1 and analysis was done by SPSS version 23. Descriptive statistics such as
mean, median and standard deviation were calculated to summarize descriptive data. Productivity loss was retrieved by
cumulative frequency of absenteeism, reduced workforce participation and presenteeism. It was classified as high and
low based on median value. Predictive factors associated with high productivity loss were analyzed by binary logistic
regression. Variables with p-value less than 20% at bi-variables logistic regression were entered into multivariable
logistic regression to identify statistically significant variables for productivity loss. P-values less than 5% with 95%
confidence interval were used to declare statistically significant associations between the variables.
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Results

A total of 416 study participants were involved in the study, with a response rate of 97.88%. The mean age of the study

participants was 48 years, with a 14.3 SD. From all participants, nearly half or 200 (48.1%) were between the ages of 56
and 64 years. More than half (242, 58.2%) were male and about 299 (71.9%) were urban residents. About 107 (25.5%)
study subjects had no formal education, and among all study participants, 59 (14.2%) had nooccupation. From all

participants, 127 (30.5%) were living with their parents and most subjects earnt less than $57.16 per month (Table 1).

Degree of visual impairment was classified based on best corrected visual acuity in the better seeing eye. Based on

that, about 56 (13.5%) had blindness in which their visual acuity was from 3/60 up to no light perception. About 161

(38.7%) participants had lived with visual impairment for more than four years. One-third (139, 33.4%) had associated

Table | Socio-Demographic Characteristics of Visually Impaired Adults
in Addis Ababa Tertiary Eye Care Centers, 2021

Variable Frequency Percentage
Age
15-24 28 6.7
25-55 188 452
56-64 200 48.1
Sex
Male 242 58.2
Female 176 41.8
Residence
Urban 299 71.9
Rural 117 28.1
Educational status
No formal education 105 25.2
Primary education 83 20.1
Secondary education 117 28.1
College and above 11 26.7
Occupation
Not all 59 14.2
Student 45 10.8
Government employee 54 13.0
Private employee 77 18.5
Own business 42 10.1
Farmer 37 8.9
Daily laborer 15 3.6
Home maker 87 20.9
(Continued)
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Table | (Continued).

Variable Frequency Percentage
Living with
Parents 127 30.5
Couple 26 6.3
Children 96 23.1
Relatives or colleague 155 373
Alone 12 29
Monthly income
Up to $57 292 70.2
Above $57 124 29.8

systemic co-morbidities such as diabetes mellitus and hypertension and only 14 (3.4%) had disabilities other than visual

impairment. Regarding support on job or to get job, about 139 (66.6%) reported that they had support from their family

to get job or achieve better performance on job activities; 14 (3.4%) had some sort of training to cope with their visual

impairment; 244 (58.7%) used visual aid for their eye, which includes eye glasses and magnifiers; and only 12 (2.9%)

participants had an opportunity to access visual rehabilitation (Table 2).

Table 2 Clinical Characteristics of Visually Impaired Adults in Addis Ababa
Tertiary Eye Care Centers, 2021

Variable Frequency Percentage
Degree of visual impairment

Mild/Moderate 195 46.9

Severe 165 39.7

Blindness 56 13.5
Duration of VI in years

Up to 4 255 61.3

Above 4 161 387
Systemic co-morbidities

Yes 139 334

No 277 66.6
Other known disability

Yes 14 34

No 402 96.6
Receiving supportive training to cope with visual impairment

Yes 14 34

No 402 96.6

(Continued)
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Table 2 (Continued).

Variable Frequency Percentage

Family support to get job/achieve better performance on job

Yes 139 66.6

No 277 334

Use of visually supporting aid

Yes 244 587

No 172 41.3

Access to visual rehabilitation

Yes 404 97.1

No 12 29

With regard to productivity loss, the median monthly income of a participant was $57.16. Total annual absenteeism,
which was obtained by converting monthly loss to an annual amount by multiplying it by 12 months of the year, was
$5,812.08, with a median of $26.38. Reduced workforce participation was estimated as a sum of excess unemployment
due to visual impairment and early retirement from a job due to visual impairment. The Ethiopian unemployment rate in
2020 was 18.7% (25); in the current study, by excluding students the unemployment rate was 49.7%, so that the excess
unemployment associated with visual impairment was 31%. On the other hand, the mean age of retirement for visually
impaired participants were 39 years and 25 participants discontinued their job due to visual impairment. Therefore,
reduced workforce participation was calculated as (64-39) x2500x25x12, in which 64 is upper age limit for work, 39 is
mean age of retirement from a job due to visual impairment, $57.16 is average monthly income, 25 is number of
participants who discontinued their job due to visual impairment, and 12 is months of the year. Total reduced workforce
participation was $746,337.45 and median was $1,432.10. Presenteeism was determined by an 8-item work limitation
questionnaire and changed to money loss by multiplying the average percent of limited work activities on a job and an
average monthly income. The loss due to presenteeism was $23,533.95, with a median of $171.47. Therefore, total
productivity loss in this study was $775,325.51, with a median of $358.02 (Figure 1).

With bi-variable logistic regression, certain variables such as sex, educational status, monthly income, degree of
visual impairment, duration of visual impairment, support of family to get job and use of visual aids were associated with
high productivity loss due to visual impairment. However, with multivariable logistic regression analysis, only sex,
monthly income, degree of visual impairment, duration of visual impairment and support of family to get job were

Productivity loss in USD
900,000.00
800,000.00 746,337.45
700,000.00
600,000.00
500,000.00
400,000.00
300,000.00
200,000.00
100,000.00 5,812.80 23,533.95
0.00 — F—
Absenteeism RWP Presenteeism Total

775,325.51

Figure | Productivity loss of study participants among visually impaired adults in Addis Ababa tertiary eye care centers, 2021.
Abbreviations: USD, United States Dollar; RWP, reduced workforce participation.
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statistically associated with high productivity loss. As a result, female study subjects were 2.36 times more likely to lose
their productivity in comparison to male subjects (2.36, 95% CI [1.13, 4.92]). Those who earn less than $57.16 per
months were 6.13 times more likely to experience higher productivity loss than those who earn more than $57.16 (6.13,
95% CI [2.69, 13.89]). Individuals with severe vision impairment were 20.83 times more likely to experience higher
productivity loss than those with mild visual impairment (20.83, 95% CI [4.80, 90.91]). Participants who have lived for
more than four years with visual impairment were 3.70 more likely to experience higher productivity loss than those who
have lived for less than 4 years with such loss (3.70, [95% CI [1.82, 7.52]). In addition, participants who have no family
support to get job or achieve better perform on job were 8.21 times more likely to experience higher productivity loss
than those who have such support (8.21, 95% CI [2.69, 13.89]) (Table 3).

Table 3 Predictive Factors of Productivity Loss Among Visually Impaired Adults in Addis Ababa Tertiary Eye Care
Centers, 2021

Variables Productivity Loss COR (95% CI) AOR (95% CI P-value
Higher Lower
Age
15-48 8l 88 1.04(0.68, 1.58)
49-64 85 96 1.00
Sex 0.023
Male 78 123 1.00 1.00
Female 88 6l 2.28(1.48, 3.51) 2.36(1.13, 4.92)
Residence
Urban 119 129 1.08(0.68, 1.71)
Rural 47 55 1.00

Marital status

Single k! 16 0.30(0.13, 0.68)
Married 8l 132 1.30(0.68, 2.50)
Divorced 22 N 0.40(0.16, 1.02)
Widowed 20 25 1.00

Educational status

No 55 26 0.22(0.12, 0.41)
Primary 30 31 0.48(0.25, 0.92)
Secondary 48 59 0.57(0.32, 1.00)
College/university 31 67 1.00
Living with
Parents 66 35 0.22(0.09, 0.52)
Children 31 46 0.60(0.25, 1.49)
Relatives/colleague 55 79 0.59(0.25, 1.38)
Alone 9 22 1.00
(Continued)
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Table 3 (Continued).

Variables Productivity Loss COR (95% CI) AOR (95% CI P-value

Higher Lower

Monthly income

Up to 2500 146 95 6.84(3.95, 11.85) 6.13(2.69, 13.89) <0.01

Above 2500 20 89 1.00 1.00

Degree of visual impairment

Mild/Moderate 75 9% 1.00 1.00 <0.001
Severe 55 76 3.84(1.87, 7.89) 1.21(0.53, 2.78)
Blindness 36 12 4.15(1.98, 6.89) 20.83(4.80, 90.91).

Duration of visual impairment

Up to 4 years 43 78 1.00 1.00 <0.01

Above 4 years 93 75 2.25(1.39, 3.64) 3.70(1,82, 7.52)

Presence of systemic diseases

Yes 68 49 1.14(0.90, 2.21)
No 115 117 1.00
Support of family for job <0.001
Yes 21 99 1.00 1.00
No 144 85 7.69(14.4.5428) 8.21(3.82, 17.65)

Use of visual aids

Yes 82 121 0.51(0.33, 0.79)

No 83 63 1.00

Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.

Discussion

The current study revealed that there is a loss of productivity for those individuals with mild to severe visual impairment
among study participants in the age range of 15 to 64 years. Different studies were conducted to measure productivity
loss due to visual impairment in different ways, which includes absenteeism, reduced workforce participation and
presenteeism with limited activities on a job. Unfortunately, many of the studies were conducted in developed countries
and most of them focused on the general population of states or countries.'”'” However, this study was done on sampled
group of people which could not represent the general population.

The total annual productivity loss due to visual impairment was $775,325.51, with a median of $358.02 (95% CI
[314.34, 477.37%]). This finding is lower than the study conducted in Portugal on adults with visual impairments, which
was £1.51 million per year.'® This difference might be attributed to the variations in socio-economic values between the
two different settings. For instance, average monthly income in our study was expected to be lower and also the
unemployment rate due to visual impairment was 31% whereas the unemployment rate for that of Portugal was 25%.
These factors might contribute to lower value of productivity loss, which does not mean that the impact of visual
impairment in economic loss is lower in the current study.

The maximum productivity loss was accounted for by reduced workforce participation, which was about
$746,337.45, with a median of $1,432.10, followed by presenteeism, which accounts for $23,533.95, with a median of
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$171.47. However, productivity loss occurring due to absenteeism was lower, and it accounts for about $5,812.08, with
a median of $26.38. A similar study conducted in Portugal indicated that the maximum productivity loss was determined
by reduced workforce participation.'®

Regarding predictive factors, gender, monthly income, degree and duration of visual impairment and support of
family to get job were statistically associated with high productivity loss. With respect to gender, female study
subjects were 2.36 times more likely to have higher productivity loss due to visual impairment in comparison to male
subjects (2.36, 95% CI [1.13, 4.92]). This finding is consistent with those of Zimbabwe and New Zealand.'®"*° This
finding can be explained by the fact that the chance of employment is higher in males than females. Similar results
were reported from Zimbabwe and New Zealand and this is due to the higher chance of employment in males than
females.'®* In addition, the burden of blindness and moderate to severe visual impairment is higher for females than
males and this is also a possible reason for their higher economic or productivity loss; this is true in all of the world.”

Those who earn less than $57.16 were 6.13% more likely to experience higher productivity loss than those who earn
more than $57.16 (6.13, 95% CI [2.69, 13.89]). The mean monthly income for visually impaired adults is different in
different countries and in Ethiopia it is reported that average monthly income is thought to be lower and it is about $70.83
adjusted for 12 months from a per capita of $850, according to a world bank report published in March, 2021. In our
study it is about $57.16 and our finding is lower than that for average people of Ethiopia. This might be due to the low
unemployment rates of and job opportunities for visually impaired individuals and so the productivity loss is higher
among those with lower monthly incomes.

Besides that, individuals with severe visual impairment were 20.83 times more likely to experience higher produc-
tivity loss than those with mild visual impairment (20.83, 95% CI [4.80, 90.91]). As the severity of visual impairment
increases, so the opportunity to participate in the labor market decreases, which has a significant effect on one’s income.
A systematic review revealed that visual impairment and blindness cause a considerable economic loss for affected
persons, their caregivers and society at large, which increases significantly with degree of visual impairment.?'

Participants who had lived for more than four years with visual impairment were 3.70 times more likely to experience
higher productivity loss than those who had lived for less than four years with such impairment (3.70, 95% CI [182, 7.52]).
Duration of visual impairment is usually associated with worsening of disease prognosis and it is also subject to reduced
health- and vision-related quality of life. Economic loss is also associated with extended visual impairment.”'?

In addition, participants who have no family support to get a job or cannot perform better on a job were 8.21 times
more likely to experience higher productivity loss than those who have such support (8.21, 95% CI [2.69, 13.89]). This
indicated that practical support for individuals with visual impairment to get a job and achieve better performance can
increase economic gain. It was indicated in different studies that practical support from partner or family and giving of
adjustment training significantly affected economic productivity in terms of getting employment and increasing work-
force participation.?**

Rehabilitation for visually impaired adults is recommended to enhance their quality of life by increasing their
workplace participation to the maximum potential. It is also better if ophthalmic hospitals provide regular education
and counseling for both patients and their families on how to find gainful employment, emphasising female adults and
those with severe and longer duration of visual impairment.

This study had some limitations, even though it has several strengths. It would have been better if there were control
groups to compare with because it could have given a better picture of productivity loss due to visual impairment. The
questionnaire used to assess loss of productivity was based on the recalling ability of participants, thus it may be subject
to recall bias.

Conclusion

In general, the current study revealed that there is a profound annual loss of productivity due to visual impairment. Most
of the productivity loss occurred due to reduced workforce participation and certain loss was due to absenteeism from
a job and limited activities on a job. The predictive factors for higher productivity loss were gender, monthly income,
degree of visual impairment, duration of visual impairment and presence of support from family to get job or achieve
better performance on job activities.
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