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Abstract 

Background: Hoima  district is found in the western part of Uganda  in East Africa, it covers an area 

of 5735.3km2 and   has a population of about half million,. The economy is agricultural and service 

industry based and in recent times is developing an oil industry. 

In 2000 Uganda   government signed the v2020 program.  Sightsavers in partnership with ministry of 

health and Hoima regional referral   planned and instituted a comprehensive eye care service (CES) 

in order to achieve the objectives of this program. 

After thirteen years a study has been carried out to gauge the impact of the intervention, find out 

the major causes of blindness, the uptake of services in this region and to get data on which to 

effectively plan future eye care services and efficiently utilize the available resources 

Methodology: a population based survey  in Hoima district using the RAAB methodology was 

undertaken by 4 teams after 4 days of training and achieving an, inter-observer variation kappa of 

+0.70 in October 2013. Eligibility was people resident in Hoima district for more than 3/12months 

aged +50yrs.A sample size of 3862 persons was calculated and for this 77clusters of 50 people aged 

+50yrs were examined. 

Results: 3827 people were examined (99.1%), sample prevalence of blindness of 1.7%in the +50yrs 

was found, and extrapolation to the general population of the +50yrs old gave a prevalence of 2.0% 

and gave a prevalence of 0.16% in the general Hoima population. The main cause of blindness was 

cataract 49.2%; for severe visual impairment untreated cataract 72.9%; for moderate visual 

impairment was refractive error 48.1%. The barriers  to access were service related mainly lack of 

information of services 38.6%,  cannot access treatment 21% and  attitudinal barriers like need not 

felt 18.6%.Cataract surgical coverage was low 36.3%for blindness( eyes) and 56.7% (persons). Good 

visual outcome was low at 51.4%. Uncorrected presbyopia was high at 92.1% 

Conclusion: the prevalence of blindness was low compared to WHO quoted figures. Avoidable 

causes of blindness account for 73% of cases, cataract as the leading cause. Good surgical outcome 

was low at 51.4% for blindness. Surgical coverage was low at 39.0%. 

 

Key words: blindness, RAAB, prevalence, Hoima 



Rapid Assessment of Avoidable Blindness (RAAB) In Bunyoro Hoima 

 

Background According to recent WHO estimates, 37million people are blind worldwide and 124 million are 

visually impaired.  “Vision 2020:the right to sight ” is the global initiative of the World Health organization and 

International Agency for the Prevention of Blindness together with Non-governmental organizations which aims 

to eliminate  avoidable blindness by 2020. Avoidable causes of blindness include cataract, refractive error and 

low vision, childhood blindness, trachoma and Onchocerciasis. These make up more than 75% of blinding 

diseases despite the fact that effective preventative and curative treatments exist for them. It is estimated that 

around 90% of the blinding diseases are  found in developing countries and 82% of the blind are aged 50>yrs. 

WHO estimated the prevalence of blindness in the +50yrs age group to be about 9% [12]. 

A review in 2010 of the available data on visual impairment suggests that 285m people are affected of these 

39m are blind. The +50year old age group accounts for 65% VI and 80% for blindness. The major cause for MVI 

is refractive error and cataract for blindness [11] 

Uganda being a poor region was estimated to have a prevalence of blindness of 1% in the general population 

and 9% in the people aged fifty years and above. The strategy of human resource development, infrastructure 

development with appropriate technology and disease control was taken as a measure to combat the problem. 

It was on this basis that the Bunyoro CES was established by Sightsavers in partnership with Ministry of Health 

and Hoima regional referral hospital. A successful comprehensive eye care model should be a program that 

targets the underserved population and emphasizes surgical output through innovative scales of economy that 

generate income for the program and ensure its sustainability, while guaranteeing treatment to the poorest of the 

poor. [18] 

Sightsavers is an international eye care NGO based in United Kingdom. It has been operational in Uganda for 

the past 60years previously known as Royal Commonwealth Society for the Blind, then as Sightsavers 

International and now as Sightsavers. 

Sightsavers has been offering comprehensive eye care services to the Bunyoro region for the past thirteen 

years. This includes human resource development through support and training of midlevel eye care cadre, 

support supervision, continued medical training for the various staff. 

Infrastructure development through provision of a complete eye department fully equipped to provide eye care at 

a district level and Disease control through support to the regional ophthalmologist to carry out surgical in and 

outreaches. 

Sight Savers also provides support to the education department through school eye health programs, training of 

itinerant teachers, training refractionists and provision of spectacles and low vision aids to those who required 

them. Support to the community through community based rehabilitation, mobility and life skills training. The 

blind benefited from provision of Braille services and establishment of a resource centre. 

 

 

After thirteen years in service an impact study was required. This could be done by a formal prevalence of 

blindness study which is costly and time consuming. Or in view of the fact that blindness is a function of age and 



that 80% of blindness occurs in the people aged >50years; it was prudent and more cost effective to estimate the 

prevalence of blindness in this age group and project it to the general population. [19] 

 

Rapid Assessment of Avoidable Blindness (RAAB) is a statistically sound method to simply and cost effectively 

estimate the prevalence of avoidable blindness in the people aged >50years. This methodology has been used 

successfully in Kenya, Tanzania, and Rwanda and more recently in Uganda (Ntungamo and Mubende districts). 

It has also been used worldwide in Asia in Bangladesh Philippines to mention a few. [19, 3, 4] 

To gauge the impact of the comprehensive eye care program the new prevalence will be compared to the initial 

perceived working prevalence of 1% in the general population and 9% in people aged fifty years and above; 

however recent RAAB studies in Africa indicate the prevalence in the people aged fifty years and above to be 

between 1.6-3.7%. Two recent studies done in Uganda (Ntungamo and Mubende districts) gave prevalence of 

1.43%and 1.69% respectively in the people aged 50yrs and above and 1.36% 1.61% in the general population. 

A comparison using these two districts as reference districts maybe a better assessment of the performance of 

the services in view of the fact that the three districts share common characteristics. [17] 

 

 

 

Rationale 

Sightsavers has been in the Bunyoro region for the past 13years. They have been providing comprehensive eye 

(CES) in the five districts of Bunyoro namely Bullisa, Hoima, Masindi, Kiryandongo and Kibale. WHO suggests 

for poor countries (to which Uganda belongs) the estimated prevalence of blindness is 1% in the general 

population and 9%in the >50yrs old. The major cause of blindness in Hoima was expected to be cataract, but 

anecdotal information suggests that cataract isn’t a major cause of blindness in this region. And so a study to 

determine the major cause of blindness in Hoima and the impact of the CES in this region was required. This will 

assist in better planning for the available resources and provide a baseline for future impact studies, monitoring 

and evaluation. Population based blindness studies are expensive and time consuming. Recognisant that 80% of 

the blindness is found in the people aged >50yrs studying this age-group and projecting the findings to the 

general population will be more cost effective. RAAB will provide the cheapest fastest standardised method of 

data collection in the age group mostly affected by blindness. [18] 

 

 

 

 

 

 



Study Setting. 

Uganda is a developing country, found in East Africa and lies 1 00 north and 32 00 east (CIA fact book). 

Hoima District is in the mid-western of Uganda. It - shares boarders with Masindi and Buliisa Districts in the 

North, Kyankwazi District in the East, and Kibaale District in the South. It stretches to the national boundary of 

the Democratic Republic of Congo in the West. 

The district has a total area of 5735.3 square kilometres with a land area of 3612.17 square kilometres. The 

western borders are completely covered by Lake Albert amounting to 2123.13 square kilometres of water. The 

Lake Albert region has magnificent features such as the rift valley, hot springs, crude oil wells, salt gardens, 

different species of flora and fauna, birds, which are a potential to the development of tourism sector. 

Out of this 2,853.48 kilometres (79.1%) is under agriculture, settlement and other miscellaneous land uses. The 

remaining 758 square kilometres (20.9%) are under protected areas form of land use. Protected areas include 

forest reserves and wild life conservation areas. 

Hoima district local government has 459 villages and the municipal councils have 130 wards which are the 

lowest administrative structures. Urbanization level is 9% 

Population trends in Hoima total projected for 2012 is 549,000 based on the 2002 census with a growth rate of 

4.7% per annum’.  The female to male ratio is 1:0.99. The economy is agricultural based with tourism and 

mineral resources accounting for a small proportion. People living below the poverty line account for 35% and 

the Gini coefficient is around 0.3 on average [15]. 

 

Health indices 

Infant mortality rate is 88 per 1000 children, child mortality (under 5 years)   is 85/1000) ,maternal mortality 437/ 

per 100,000 and life expectancy at birth 51.7years 

There are 89 health units one regional referral hospital which caters fully for eye diseases. The staffing of the 

unit comprises of one ophthalmologist, five OCO’S of these two are trained cataract surgeons and one 

refractionist. Basic equipment for secondary eye level care is available. Four consultation rooms with three slit 

lamps, reading charts trial sets indirect and direct ophthalmoscopes, retinoscopes, facilities for biometry visual 

field assessment, four functional microscopes two theatre beds five functional microsurgical sets. The ward has 

a capacity of thirty beds with equal share between the sexes. Spectacles are sold locally and some are ordered 

from Entebbe in the NURIE program [15]. The reported number of cataract surgeries is on average 400 per year 

giving a CSR of 800 which is below the recommended 2000 for Africa. 

 

 

 

 

 



 

 

 

 

 



Aim 

To estimate the magnitude and causes of blindness and severe visual impairment in the people aged 

+50yrs in Hoima district. 

To collect data to assess the impact of the comprehensive eye care services that has existed for the past 

thirteen years in the district. 

 

Objectives 

To determine: 

• Prevalence of blindness and severe visual impairment in the people aged +50yrs 

• The causes of blindness and visual impairment 

• The causes of avoidable blindness 

• Cataract surgical coverage 

• Outcomes of cataract surgery 

• Barriers to cataract surgery. 
 

 

Survey Methodology 

 

Training 

There were four teams, each consisting of one ophthalmologist, one assistant an OCO, a driver and village 

guide who was the LC1 or the VHT member. The Ophthalmologist, OCO and data entrant received five 

days of training by the international trainer. Inter-observer agreement for measurement of VA, lens 

examination and cause of blindness was assessed between the teams to ensure that it is of an acceptable 

standard (i.e. kappa ≥ 0.60). The team 2 was taken as the gold standard. RAAB inter observer form was 

used for this. Each of the teams examined 50 people aged 50yrs and above at Hoima hospital eye clinic. A 

kappa value of >0.70 was achieved. The pilot study was done on the 6th October using the RAAB data 

collection form. All four teams sub-divided the single village and examined 50 people aged + 50yrs and 

above. 

The data entry people trained on data entry using the data collected during the pilot study and inter -

observer variation study. 



The international supervisor was responsible for the training, assessment of the IOV and supervision of the 

first field training. She also supervised on a daily basis the double data entry from the survey as supplied to 

her via email. 

Double-entry of data using automated RAAB software and validation through double entry checks for data 
entry errors was done. Inconsistencies in survey records were checked by data operators using the RAAB 
software and errors were corrected by the relevant examiner .Reports were automatically generated using 
the RAAB software to give the composition of the sample by sex and by examination status; sample 
prevalence of blindness, severe visual impairment and visual impairment; prevalence of cataract and 
pseudophakia or aphakia; cataract surgical coverage; other causes of low vision; barriers to cataract 
surgery; and outcome of cataract surgery. Sex- and age-adjusted prevalence, estimated numbers of cases 
of avoidable blindness in the survey area, 95% confidence intervals, sampling error and design effect for 
the sample were also generated. Data was presented in frequency tables, graphs, and as summary 
statistics 
Inclusion and exclusion criteria: all people aged 50yrs and above who had been resident in the sample area 
for the past three months prior to the survey. 
 

Ethical approval 

Ethical approval for this study was granted by the Mulago Research and Ethics Internal Review Board and 

was cleared by the Uganda National Council of Science and Technology. 

Permission to conduct the study was obtained from Hoima District Administration. Informed (verbal) 

consent was obtained from the study participants after providing information on the purpose, procedure, 

and the possible benefits of the study. Participants were informed that participation was voluntary, that all 

discussions and data collected from the study would be kept confidential, and that findings will be 

anonymously reported. Counselling and appropriate treatment or referral for eye problems was provided to 

study participants. 

 

 

Sample selection 

The expected prevalence of blindness in the adults aged ≥50 years was conservatively estimated at 4.0%. 

Allowing for a required confidence of 95%, a precision of 20% (i.e. worst acceptable result of 3.6%), with a 

design effect of 1.5 for clusters of 50, and 10% non-response the required sample size of 3862 persons 

was calculated using the RAAB methodology software 5 October 2012. In total about 76 clusters of 50 

adults aged ≥50 years were required for this survey depending on the a population size of adults aged ≥50 

years in Hoima district. 

 

 



Sampling frame 

The last national census was conducted in Uganda in 2002 and was used as the sampling frame for this 

survey with projected growth pattern at 4.7% per annum. A list of all the villages and their populations in the 

respective parishes was made. The   respective populations aged of people ≥50 years, was estimated 

using the population size of the sectors from census data with projected increases. A column was created 

with the cumulative population across the villages. The total population was divided by the number of 

clusters required (i.e. 76) to derive the sampling interval. The first cluster was selected by multiplying the 

sampling interval with a random number between 0 and 1. The resulting number was traced (in the 

cumulative population column and the first cluster was taken from the corresponding village) the rest of the 

clusters were identified by adding the sampling interval to the previous number until all 76 clusters were 

identified. This systematic sampling procedure is random and selects clusters with a probability proportional 

to the size of the population. 

 

The second stage of sample selection was that of selecting households within clusters, and it was done 

through compact segment sampling. The village selected was visited two to three days before the survey 

by the cluster informer and the village leaders will be requested if they could produce a sketch map of the 

parish showing major landmarks and the approximate distribution of households in the village. He 

requested the local leaders to inform the residents of the visit of the survey team and request the residents 

>50yrs to stay around their homes on the day of the survey. The village was split into segments; each 

segment includes approximately 50 people aged ≥ 50 years. For instance, if a village includes 300 people 

aged ≥ 50 years then it would be divided into six segments. One of the segments will be chosen at random 

by drawing lots and all households in the segment will be included in the sample sequentially, until 50 

people aged ≥ 50 years were identified. . If the segment does not include 50 people aged ≥ 50 years then 

another segment will be chosen at random and sampling continued.  The sampling started at the edge of 

the village and all the households were sampled sequentially until 50 people aged 50years and above had 

been examined. 

If the village has less than 50 people aged 50years there was no need for segmentation and all the people 

of that age were examined. The cluster informer would inform the next village chief of the possibility of the 

RAAB team including his area in the survey 

A household was defined as a group of people living and eating together for the past three months. 

The survey was carried out from the 6th to 25th October 2013. The team leaders were constant but 

the assistants rotated between the team leaders on a weekly basis. 

 

 



Survey time allocation October 2013 

     Monday  

 

7 14 21 

Tuesday 1 8 15 22 

Wednesday 2 9 16 23 

Thursday 3 10 17 24 

Friday 4 11 18 25 

Saturday 5 12 19 26 

Sunday 6 13 20 27 

 

Data collection methods: 

Introductory letters from the District Chief Administrative Officer to the community leaders were used to 

access the study population. Fieldwork was preceded by good publicity to the community by the cluster 

informers and village leaders who informed the residents about the survey, and the eligible people for 

examination. Radio announcements were run on a daily basis for the duration of the survey. Name tags 

were donned by the enumerators for clear identification 

The survey team was assisted in the clusters by a village guide (Local Council1 (LC1) chairperson or a 

member of the village health team (VHT) who would introduce the team members to the members of the 

household and explain to them the purpose of the survey. The survey team visited the households door-to-

door and conducted the visual examinations in the household. The purpose of the study and the 

examination procedure will be explained to the subjects and verbal consent will be obtained before 

examination. If an eligible person was absent the survey team would return at least twice to the household 

to examine him/her before leaving the area. If after repeated visits he/she couldn’t be found for 

examination, information about his/her visual status was collected from relatives or neighbours’ and the 

person will be marked as absent on the form. 

 

Ophthalmic examination 

A standardised protocol was used for the RAAB. A survey record was filled for each eligible person which 

included seven sections: general information; vision and pinhole examination; lens examination; principal 

cause of vision impairment; history, if not examined; why cataract operation had not been done; details 

about cataract operation. 

Presenting Visual acuity (VA) is measured with a tumbling “E” chart using optotype size 6/18 (20/60) on 

one side and size 6/60 (20/200) on the other side at 6 or 3 metre distance. All measurements were taken in 

full daylight with available correction. If the VA was <6/18 in either eye then pinhole vision is also 

measured. Blindness is defined as VA < 3/60 in the better eye with available correction. Severe visual 

impairment is VA≥3/60 but <6/60 and visual impairment is VA≥6/60 but <6/18, all with available correction. 



 

Each participant was then examined by an ophthalmologist. The lens status is assessed by torch in a 

shaded or dark environment without dilatation of the pupil and was graded as: “normal lens”, “obvious lens 

opacity present”, “lens absent (aphakia)”, or “IOL implantation”. If the lens couldn’t be examined (e.g. 

corneal scarring) then “No view of lens” was noted. The ophthalmologist examined all eyes with a 

presenting VA<6/18 with a torch, direct ophthalmoscope and pupil dilation where appropriate. A record of 

the principal cause of blindness or visual impairment, using the WHO convention whereby the major cause 

is assigned to the primary disorder or if there are two or more existing disorders the one that is easiest to 

treat.)[15] All people aged 50 years and above who lived in the selected households for at least 3 months 

prior to the study and consented to be examined, were enrolled for the study. All people who refused were 

also noted as refused.  Those who were unable to consent for participation or communicate were noted as 

such. During the study and those who were not available were noted and history of their visual status 

recorded from family members or neighbours’. 

 

 

 

 

Results 

The teams enumerated 3,827 people aged >50yrs, 20 were not available 6 refused and 9 were not capable 

which gave a response rate of 99.1% (table 1). 

Table 1 

 

 

 ELIGIBLE PERSONS, COVERAGE,ABSETEES AND REFUSALS       

  TOTAL ELIGIBLE EXAMINED NOT 

AVAIALBLE 

REFUSED  NOT CABABLE  

  n % n % n % N % n %  

 Males 1,898 100% 1,881 99.10% 11 0.60% 3 0.20% 3 0.20%  

 Females 1,964 100% 1,946 99.10% 9 0.50% 3 0.20% 6 0.30%  

 Total 3,862 100% 3,837 99.10% 20 0.50% 6 0.20% 9 0.20%  



The age and gender distribution of the people examined compared to the people in the sample showed a 

slight overrepresentation of males in all age categories, the females showed underrepresentation except in 

the 50-60yrs age group (tables 2a and 2b). 

 

Table 2(a) 

AGE AND GENDER DISTRIBUTION OF PEOPLE EXAMINED IN THE 

SAMPLE 

 

AGE MALES  FEMALES  TOTAL   

 n % n % n %  

50-59 911 48.40% 943 48.50% 1,854 48.50%  

60-69 527 28% 525 27.00% 1,052 27.50%  

70-79 305 16.20% 295 15.20% 600 15.70%  

80+ 138 7.30% 183 9.40% 321 8.40%  

total 1,881 100% 1,946 100% 3,827 100%  

        

 

 

 

 

 

 

 

Table 2(b) 

AGE AND GENDER DISTRIBUTION OF PEOPLE EXAMINED IN THE 

SURVEY 

AGE MALES  FEMALES  TOTAL  

 n % n % n % 

50-59 8,500 38.60% 9,300 42.10% 17,000 40.40% 

60-69 7,500 34% 6,500 29.40% 14,000 31.70% 

70-79 3,800 17.30% 3,800 17.20% 7,600 17.00% 

80+ 2,200 10.00% 2,500 11.30% 4,700 10.70% 

total 22,000 100% 22,100 100% 44,100 100% 

 



The sample prevalence of blindness was 1.7%( 95% CI 1.2-2.1), SVI was 1.5%(95%CI 1.1-2.0),MVI was 

4.7%(95%CI 4.0-5.5),FLV was 1.4%(95%CI1.0-1.8)  and was similar for males and females(table 3). The 

extrapolated data showed similar trends of blindness prevalence at2.0% ( 95%CI1.5-2.4),SVI 1.8%(95% 

CI1.3-2.2),MVI  5.2%(95% CI 4.5-6.0),FLV 1.5%(95%CI 1.1-2.0). Males showed higher preponderance for 

MVI 5.2 %( 95% CI 4.1-6.3) and the females for blindness 1.8 %( 95% CI 1.2-2.4) (table 3, 4). 

Table 3 

SAMPLE PREVALENCE OF SVI ,MVI-BILATERAL 

PVA 

   

 MALES  FEMALES  TOTAL  

 n %(95%CI n %(95%CI) n %(95%CI) 

blindness 28 1.5(0.9-3.1) 35 1.8(1.2-2.4) 63 1.7(1.2-2.1) 

SVI 31 (1.7(1.1-2.2) 28 1.4(0.9-2.0) 59 1.5(1.1-2.0) 

MVI 98 5.2(4.1-6.3) 83 4.3(3.4-5.2) 181 4.7(4.0-5.5) 

FLV 32 1.7(1.1-2.3) 22 1.1(0.6-1.6) 54 1.4(1.0-1.8) 

       

 

Table 4 

EXTRAPOLATED MAGNITUDE OF BLINDNESS SVI,MVI-BILATERAL 

PVA 

  

 MALES  FEMALES  TOTAL  

 n %(95%CI n %(95%CI) n %(95%CI) 

blindness 395 1.8(1.2-2.4) 463 2.1(1.5-2.7) 858 2.0(1.5-2.4) 

SVI 407 1.9(1.3-2.4) 372 1.7(1.1-2.2) 778 1.8(1.3-2.2) 

MVI 1,268 5.8(4.7-6.9) 1,039 4.7(3.7-5.7) 2,309 5.2(4.5-6.0) 

FLV 402 1.8(1.2-2.5) 278 1.3(0.7-1.8) 679 1.5(1.1-2.0) 

 

 

 

 

 

 

 

 



The blindness prevalence by age group showed a gradual increase from 0.3 %( 95%CI0.0-0.5) in the 50-

59yrs age group to 10.3 %( 95%CI7.6-13.6) in the +80yrs age group (table 5) 

 

Table 5 

BLINDNESS PREVALENCE (PVA<3/60) BY AGE 

GROUP 

   

AGE MALES  FEMALES  TOTAL  

 n %(95%CI n %(95%CI) n %(95%CI) 

50-59 3 0.3(0.0-0.7) 2 0.2(0.0-0.5) 5 0.3(0.0-0.5) 

60-69 9 1.7(0.7-2.8) 5 1.0(0.1-1.8) 14 1.3(0.6-2.0) 

70-79 4 1.3(0.0-2.60 7 2.4(0.7-4.0) 11 1.8(0.7-3.0) 

80+ 12 8.7(4.1-13.2) 21 11.5(7.0-15.9 33 10.3(7.6-13.6) 

total 28 8.7(4.1-13.2) 35 11.5(7.0-15.10 63 10.3(7.6-13.7) 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

The principal causes of blindness were untreated cataract at49.20% followed by glaucoma and other 

posterior segment disease at 6.3% each. 

Principal causes of SVI were untreated cataract at 72.9% followed by refractive error and other posterior 

segment disease at 10.2% each. MVI the principal causes was refractive error at 48.1% closely followed by 

untreated cataract at 38.8% (table 6) 

 

 

Table 6 

 PRINCIPAL CAUSES OF BLINDNES, SVI,MVI IN PERSONS (PVA)     

    BLINDNESS SVI  MVI 

   n % n % n % 

1 Refractive error  0 0.00% 6 10.20% 87 48.10% 

2 Aphakia uncorrected  0 0.00% 0 0.00% 0 0.00% 

3 Cataract untreated  31 49.20% 43 72.90% 72 39.80% 

4 Cataract surgical complications  3 4.80% 0 0.00% 2 1.10% 

5 Trachomatous corneal opacity  3 4.80% 0 0.00% 3 1.70% 

5 Non-Trachomatous corneal opacity  2 3.20% 0 0.00% 2 1.10% 

6 Phthisis  3 4.80% 0 0.00% 0 0.00% 

7 Onchocerciasis  0 0.00% 1 1.70% 0 0.00% 

8 Glaucoma  4 6.30% 1 1.70% 3 1.70% 

9 Diabetic retinopathy  0 0.00% 0 0.00% 0 0.00% 

10 ARMD  1 1.60% 2 3.40% 2 1.10% 

11 Other posterior segment  12 19% 6 10.20% 9 5.00% 

13 All other globe/CNS abnormalities  4 6.30% 0 0.00% 1 0.60% 

         

         

A Treatable(1,2,3)  31 49.20% 49 83.10% 159 87.80% 

B Preventable (PHC/PEC services)(5,6,7,8)  8 12.70% 1 1.70% 5 2.80% 

C Preventable (Ophthalmic services)(4,9,10)  7 11.10% 1 1.70% 5 2.80% 

D Avoidable(A+B+C)  46 73.00% 51 86.40% 169 93.40% 

E Posterior segment causes  17 27.00% 10 16.90% 14 7.70% 



 

 

The barriers to cataract surgery  was lack of  awareness that treatment was possible at 38.6% followed by 

lack of access to treatment  at 21.7% and lastly by need not felt 18.6%; especially the women at 23.8% 

(table7) 

Table 7 

 

       

BARRIERS TO CATARACT SURGERY-BILTERL VA<6/60 DUE TO CATARACT   

 MALES FEMALE

S 

 TOTA

L 

 

 n % n % n % 

Need not felt 4 13.30% 10 23.80% 14 18.60% 

Fear 0 0.00% 0 0.00% 0 0.00% 

Cost 2 6.70% 4 9.50% 6 8.10% 

Treatment denied by provider 3 10.00% 1 2.40% 4 6.20% 

Unaware treatment is possible 11 36.70% 17 40.50% 28 38.60% 

Cannot access treatment 8 26.70% 7 16.70% 15 21.70% 

Local reason 2 6.70% 3 7.10% 5 6.90% 

Total 30 100.00% 42 100% 72 100.00% 

       

 

Cataract surgical coverage was high for males at VA<6/60 at 75.9% but low in all other categories of visual 

impairment, with less than a half of the persons requiring surgery receiving it. For the blind persons it was 

at 56.7% and lowest for the MVI at 23.1 %( table8). Coverage for women was low ranging from38.7% for 

blindness and 17.2% for VA<6/18. 

Table 8 

CATARACT SURGICAL COVERAGE (PERSONS)-PERCENTAGE 

 MALES FEMALE TOTAL  

VA<3/60 75.9 38.7 56.7  

VA<6/60 47.9 28.9 38.7  

VA<6/18 29.1 17.2 23.1  

     

 

 



 

 

 

Cataract surgical coverage for eyes was very low in all categories; the highest coverage was for blind eyes 

at a total of 31.6% and lowest in the MVI at 14.3%. On average male coverage was 10% higher  (Table 9) 

 

 

Table 9 

CATARACT SURGICAL COVERAGE (EYES)-PERCENTAGE 

 MALES FEMALE TOTAL  

VA<3/60 39.8 23.2 31.6  

VA<6/60 29.2 17.3 23.4  

VA<6/18 17.7 10.7 14.3  

     

 

 

Good outcome after surgery was low at 52.10% with equal distribution in both sexes. Borderline outcome 

was high at 29.5% and predominantly in males at 33.3% and poor very high at 18.3% the poorest 

outcomes being in the females at 26.9 %( table 10). 

 

Table 10 

OUTCOME AFTER CATARACT SURGERY WITH AVAILABLE CORRECTION 

(EYES) 

  

 MALES FEMALES  TOTAL  

 n % n % n % 

Good can see 6/18 24 53.30% 13 50.00% 37 52.10% 

Borderline can see 6/60 15 33.30% 6 23.00% 21 29.50% 

Poor cannot see 6/60 6 13.30% 7 26.90% 13 18.30% 

Total 45 100.00% 26 100.00% 71 100.00% 

 

 



 

Outcome of surgery comparing non IOL to IOL showed that the non IOL had better outcomes with good 

outcome at 66.6% compared to IOL surgery at 51.4% but this was due to the fact that the numbers for non 

IOL surgery were only 3 (table 11). 

 

Table 11 

OUTCOME BY TYPE OF CATARACT SURGERY WITH AVAILABLE CORRECTION (EYES) 

 NON -IOL IOL   

 n % n %  

Good can see 6/18 2 66.60% 35 51.40%  

Borderline can see 6/60 1 33.30% 20 29.40%  

Poor cannot see 6/60   13 19.10%  

Total 3 100.00% 68 100.00%  

 

The causes of borderline outcome was spectacles  at 66.6%followed by selection at 14.2%  and for  poor 

outcome was selection at 38.4% followed by surgery at 23.0% (table12). 

Table 12 

CAUSES OF PVA<6/18 (BORDERLINE AND POOR OUTCOME) AFTER CATARACT 

SURGERY 

 

 BORDERLINE POOR TOTAL 

 n % n % n % 

Selection 3 14.20% 5 38.40% 8 23.50% 

Surgery 1 4.70% 3 23.00% 4 11.70% 

Spectacles 14 66.60% 0 0.00% 14 41.10% 

Total 3 14.20% 5 38.40% 8 23.50% 

 21 100.00% 13 100.00% 34 100.00% 

 

 

 

 

 

 



 

Uncorrected refractive error was at 2.4% and uncorrected presbyopia was very high at 91.2% with the 

females having a higher percentage of 93% compared to males at 89.3 %( table 13) 

Table 13 

UNCORRECTED REFRACTIVE ERROR AND UNCORRECTED 

PRESBYOPIA 

   

 MALES  FEMALES  TOTAL   

 n % n % n %  

Total 61 3.2 43 2.2 104 2.7  

UCRE 53 2.8 40 2.1 93 2.4  

Uncorrected presbyopia 1680 89.3 1809 93 3489 91.2  

 

 

 

Population estimates for blindness in sample and projected for Bunyoro region. 

An estimate of 858 blind persons in the people aged +50yrs and above was made, mindful that 80% of 

blindness is found in this age group the implication was that the total number of blind people in Hoima is 

about 1,072. The prevalence of blindness in the population is expected to be around 0.19%. Cataract 

accounts for 49.2% the total number of cataracts expected is 528. To catch up with the incidence 20% of 

the prevalence has to be operated on per year therefore a minimum of 105 surgeries per year giving a CSR 

of 192 in persons with vision <3/60. 

The estimated number of persons with SVI was 778 using the above argument the total number of persons 

in Hoima district is about 972, the prevalence of SVI is 0.18%. The cataract burden is 476 and to deal with 

incidence at this level of vision 95 cataracts would have to be operated per year. 

The population estimate for MVI was 2,309, the burden of MVI in the Hoima population is about2,886 

persons. The prevalence of MVI is 0.52%. The number of cataracts requiring surgery at this level of vision 

will be 1149 cases per year. The principle cause however was refractive error at 48.1% and so the burden 

of refractive error is about 1388 cases. 

 

 

 

 



 

Discussion 

The response rate was high at 99.1% and this gave good power to the study.  This was due to the good 

mobilization by the cluster informer and the fact that it was the rainy and planting season and most of the 

people were around the gardens which were close to the homes. The areas where fishing was the main 

source of income the people were within the locality since most of them are engaged in the repair of nets or 

going fishing at night time. The local leaders and the VHT knew the village boundaries well and they also  

knew the residents  and their ages. 

The population estimates were up to date from the village level, the sample size calculation took into 

consideration the prevalence reported in the recent RAAB’s done in the east African region and the DEFF 

[3,4,8,10,15.13]. 

Information bias was low because the kappa for the investigators was more than 0.6, and the examination 

was done by experienced ophthalmologists’ with previous experience in RAAB. 

The sample size was adequate and confidence intervals in general were narrow that implies that the 

estimate of the prevalence of blindness was within an acceptable range. 

The prevalence of blindness was low at 2% and 0.19% in the general population , however it was in 

agreement with most of the studies done in the East African region and in Uganda which gives the 

estimates between 1.1-3.7% in the people aged +50yrs and population estimates of for population range 

between for the general population. [3,4,8,9,10] 

The blindness prevalence increased with age with the highest level in the +80yrs old as has been borne out 

in most studies [3, 4, 5, 10, 19] 

The population age and sex percentages in the sample were slightly higher compared to the survey 

estimates in all age groups and this could result in higher prevalence of blindness and visual Impairment 

results. There was more blindness in women compared to men 2.1% and 1.8% respectively and this was 

also found in the meta analysis done where the odd ratio for blindness in women compared to men was 

1.39% [1] 

The principal causes of blindness, SVI, MVI were all avoidable and preventable-untreated cataracts and 

refractive errors. Posterior segment disease was second in all categories of visual impairment and this 

could be due to a true reflection or due to measurement bias as a result of limited equipment to diagnose 

early stage of diseases like glaucoma. This is borne out in most studies done in Africa [3,4,10,19] 

Both demand and supply barriers are important deterrents to patients from obtaining treatment, mostly so 

for the poor [2]. Barriers to cataract surgery were mostly demand side –awareness that treatment is 

available and where it can be found, lack of access was mostly due to indirect costs and   need not felt 

especially in the females who didn’t identify blindness as an illness and therefore were not willing to seek 



appropriate care. There is need for basic education to improve health seeking behaviour; information so 

that people can evaluate if they themselves or a relative needs treatment. Information is required about 

health care facilities, location, capabilities and services available. Transport costs can be relieved through 

provision of transport to and from the health facility free of charge. Provision of a one day service in hospital 

to minimize the need for an attendant and extended feeding costs. Have clear information of approximate 

times involved in consumption of care [2, 6, 7]. 

On the supply side there was much treatment denied by provider therefore clear messages on treatment 

options and reasons for delay in service provision should be given. Any hospital costs or costs to the 

patient to be clearly communicated.[2,6,7]] 

Cataract surgical coverage persons was high for males at VA<6/60 at 75.9% but low in all other categories 

of vision. Coverage for the blind persons at 56.7% and lowest for the MVI at 23.1%. This implies that more 

blind people were operated therefore more impact on population needs and fair access and use of facilities. 

The low coverage of women is found in various communities and this could be due to their poor health 

seeking behaviour, inability to take part in the decision process for accessing health and differential 

preference in household.  Their lack of access to finances for opportunity costs like transport could also 

hinder them from accessing care. Sometimes the chores a woman has to perform hold her back because 

there is no person to perform them if she goes away [1, 2]. 

Cataract surgical coverage for eyes was very low in all categories in the presence of a low prevalence of 

blindness. The highest coverage was for blind eyes at a total of 31.6% with less than a third of the eyes 

requiring surgery receiving it in all categories of visual impairment. This implies a high workload which isn’t 

being addressed by the health facility. The barriers to consumption of services need to be addressed so 

that more people come in for the service. [2, 3, 6, 7] 

The ultimate aim of cataract surgery is to remove disability by restoring visual function. According to WHO 

guidelines visual acuity post cataract surgery has to be assessed any time within twelve weeks 

postoperatively with the available correction and the following grades to be aimed for. Good VA6/6-6/18 

>80% PVA and >90% BCVA, borderline  VA<6/18 >6/60 15% PVA and <5% BCVA, poor outcome 

VA<6/60.[17]The outcome fell short of the WHO recommendations  with only half of the patients having 

good outcome a third with borderline outcome and one third with poor outcome. Since this is the message 

that is in the population that half the number operated only half see better, there is need for monitoring 

outcome of cataract surgery so that the causes are identified and addressed. [20] 

Outcome by type of surgery seemed to imply that the non –IOL performed better than the IOL but the issue 

was in numbers as only 3 cases were non –IOL  compared to 68 cases which had IOL. 

The principal cause of poor outcome was selection and sequelae and surgery as the second cause, the 

implication is that better screening and assessment for surgery need to be carried out. There is need to 

provide equipment to deal with posterior capsular opacificaton.  In borderline cases the principal cause was 

spectacles; routine biometry and post operative correction of refractive errors will reduce this. There is need 

for provision of easily accessible, affordable, acceptable and good quality spectacle correction. 



WHO recommends that if less than one third of the presbyopics don’t have near correction that population 

is ranked as high priority for service delivery. In the sample  uncorrected presbyopia  was universal at over 

90% for both sexes[22] Most people are willing to pay for presbyopic correction if brought to them in their 

community, this was also seen in Zanzibar [21,22,23]. The method used could be through use of a VHT for 

community distribution and supervision by the OCO.  The VHT would be trained in basic presbyopic 

correction in record keeping for stock management and given clear referral lines. A revolving fund or seed 

money could be set up for purchase of the spectacles and the profit from the sales is shared between the 

OCO and the VHT. This would provide an incentive, an opportunity of marketing eye care services and 

opportunity screening. It could also provide funds for the eye department if the stock is bought and 

distributed by them; this would address part of the issue of sustainability which is required of any 

comprehensive eye care system [18] 

Conclusion. 

The prevalence of blindness was in the same range for Hoima as for the other areas in east Africa which 

were not well serviced regarding eye care there for the CES still has a lot of work to do because this is a 

reflection of limited impact on the prevalence of blindness. 

More than two thirds of the causes of blindness are avoidable, there is need to create bridging strategies 

between the population and health facilities .The actions required to combat blindness are increased 

cataract surgery and integration of primary eye care into primary health care. Rehabilitation services are 

also required for those who are irreversibly blind. 

Recommendations 

The causes of blindness were almost all avoidable. In view of the fact that there is a structure for service 

delivery, adequate human resource but poor coverage for eyes there is need for active campaign to recruit 

people to make use of the services through awareness’ campaign in the community and health care 

providers. VHT’s and local leaders are a good entry into the community. Information, education 

communication materials should be made available. These should be translated in the local language 

 The information gaps on location of eye care facilities, disease control; charges (direct and indirect) should 

be bridged together with an active campaign to identify the people in the community who need eye care 

services. A good example is the Kwale eye project which is based in a rural setting with similar problems of low 

service uptake in a non paying government facility [7] 

Efficient screening teams in the community under the supervision of an OCO in well designated places should be set 

up. The program for screening should be planned and executed without failure once it has been announced. It should 

be linked to the hospital so that those screened are transported and offered surgery as a same day service.  

Transport offered should be a return journey basis. This will address the opportunity cost of consuming eye care 

services. The same site and service can be used for follow up care. Services should be regular. 

Monitoring of cataract outcome should be undertaken as a routine for self audit and improvement. Effort is made to 

refract and provide corrective spectacles at a reasonable cost at the patients at six weeks postoperative time. 



A YAG laser to deal with posterior capsular opacificaton will help to deal with some of the sequelae. 

Revenue generation for sustainability of the program is required. This can be through refraction and 

spectacle sales, fees for procedures like ultrasound, biometry visual field assessment and private wing 

services.  

Liberalisation of sale of spectacles in the community by the OCO’s; correction of presbyopia is a good entry 

point and this can be at the centre and in the community. It will advertise and create demand for eye care 

services and create an opportunity for screening for other diseases. The service should have good stock 

and range of correction, be efficient and have ability for doing simple repairs. The eye department should 

be responsible for stock management in order to have quality control. 

The facilities where eye care is possible especially at the regional referral hospital should have well skilled 

motivated work force. From the funds generated by the spectacle sales and other procedures like biometry, 

visual field assessment; a portion could be used as a top up for salaries in the department. An allowance 

for the extra work load should be discussed between the Sightsavers, other partners and the staff involved 

in eye care in the district. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

References 

[1]Abu-Gareeb I., Lewallen S., Bassett K. and Courtright P. Gender and blindness: a meta-analysis of 
population-based prevalence surveys. Ophthalmic Epidemiology 2001. Vol. 8, No. 1, pp. 39-56. 
 
[2]Ensor T. and Cooper S. Overcoming barriers to health service access: influencing the demand side. 
Health Policy and Planning 2004; 19(2): 69-79. 
 
[3]Kandeke L, Mathenge W, Giramahoro C, Undendere FP, Ruhagaze P, Habiyakare C, Courtright P, 
Lewallen S. Rapid assessment of avoidable blindness in two northern provinces of Burundi without eye 
services. Ophthalmic Epidemiol. 2012; 19(4):211-5. 
 
[4]Kikira S (2008). Rapid Assessment of Avoidable Blindness in Zanzibar. MSc. Community Eye Health 
dissertation, ICEH, London School of Hygiene and Tropical Medicine, London. 
 
[5]Kuper H, Polack S, Limburg H. Rapid assessment of avoidable blindness. Journal of Community Eye 
Health. 2006 Dec;19(60):68-9. 
 
[6]Lewallen S, Courtright P. Gender and use of cataract surgical services in developing countries. Bull 
World Health Organ. 2002;80(4):300-3. Review. 
 
[7]Lewallen S, Roberts H, Hall A, Onyange R, Temba M, Banzi J, Courtright P. Increasing cataract surgery 
to meet Vision 2020 targets; experience from two rural programmes in east Africa. Br J Ophthalmol. 2005 
Oct; 89(10):1237-40. 
 
[8]Mathenge W, Kuper H, Limburg H, Polack S, Onyango O, Nyaga G, Foster A. Rapid assessment of 
avoidable blindness in Nakuru district, Kenya. Ophthalmology. 2007 Mar;114(3):599-605. Epub 2006 Nov 
30. 
 
[9]Mathenge W, Nkurikiye J, Limburg H, Kuper H. Rapid assessment of avoidable blindness in Western 
Rwanda: blindness in a postconflict setting. PLoS Med. 2007 Jul;4(7):e217. 
 
[10]Musana P, Tumwesigye C, Kikira S and Mayeku R. Rapid Assessment of Avoidable Blindness in 
Ntungamo District, South-Western Uganda. (Unpublished data, 2011). 
 
 
[11]Pascolini, D. & Mariotti, S. P. 2012. Global estimates of visual impairment: 2010. British Journal of 
Ophthalmology, 96, 614-618. 
 
[12]Resnikoff S., Pascolini D., Etya’ale D., Kocur I., Pararajasegram R., Pokharel G.P. and Mariotti S.P. 
Global data on visual impairment in the year 2002. Bulletin of World Health Organisation 2004;82:844-851. 



 
[13]Uganda Bureau of Statistics (UBOS): Projected district populations, 2011. Available from: 
www.ubos.org accessed 23/4/2011 
 
[14]World Health Organisation. International Statistical Classification of Diseases and Related Health 

Problems, 10th Revision (ICD-10), Chap. 7; 2011. p. H53.4. 

[15]2011_ 2012  Hoima District Local Government District Population Profile; District Planning Unit 

[16]Lewallen S, Courtright P. Blindness in Africa: present situation and future 
needs. Br J Ophthalmol 2001;85:897–903. 

[17] Musana et al RAPID ASSESSMENT OF AVOIDABLE BLINDNESS (RAAB) IN MUBENDE DISTRICT 

– CENTRAL UGANDA(2013) 

[18] Qureshi, Rabiu Mansur et al Best Practice eye care models. Indian J Ophthalmol. 2012 Sep-Oct; 60(5): 
351–357. 
 
[19] Faal H, Minnassin DC, Dolin PJ,et al. Evaluation of a national eye care programme:resurvey after 

10years. Br J Opthalmology.2000;84:948-951 

 

[20] WHO Informal consultation on analysis of blindness prevention outcome. Geneva . WHO/PBL/98/68 

[21] H Laviers, I Burhan, F Omar, H Jecha, C Gilbert. Evaluation of distribution of presbyopic correction 

through PHC in Zanzibar. Br J Opthalmology.2011;95:783-787 

[22]  WHO Prevention of Blindness and Deafness. Elimination of avoidable visual disability due to refractive 
errors: report of an informal planning meeting. Geneva, 3–5 July 2000. Geneva: WHO; 2001:8–9. 
(WHO/PBL/00.79). 
 
[23] Laviers H, Omar F, Jecha H, et al. Presbyopic spectacle coverage, willingness to pay for near 
correction and the impact of correcting uncorrected presbyopia in adults in 
Zanzibar, East Africa. Invest Opthalmol Vis Sci 2010;51:1234-41. 

 

 

 


