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Itis with great pride and optimism that | present the 2024 Rapid Assessment of Avoidable
Blindness (RAAB) survey report for Burundi. This initiative reflects our unwavering commitment
to enhancing eye health for all Burundians, ensuring that everyone, regardless of their

background or location, has the right to clear vision and improved quality of life.

In partnership with The Fred Hollows Foundation and other dedicated stakeholders, we have
carried out this comprehensive survey to build a robust foundation for developing sustainable
eye health strategies tailored to our nation’s needs. As our country experiences demographic
shifts, with an aging population and evolving healthcare demands, this report provides critical

insights to help us plan effective and inclusive eye health services.

Burundi faces unique challenges, including the need to expand surgical capacity and improve
access to high-quality eye care, particularly for our most vulnerable communities. Through this
RAAB survey, we aim to strengthen our health system, promoting equity and inclusivity in eye
health services. Our goalis to ensure that no one is left behind as we work towards achieving

universal health coverage.

The results of this survey will guide targeted interventions and policies that prioritize cataract
surgery, refractive error correction, and the prevention of other leading causes of blindness. This
collaborative effort will contribute significantly to improving health outcomes and overall

wellbeing for Burundians across all regions.

| extend my heartfelt gratitude to all the partners, healthcare workers, and communities who
have supported and participated in this survey. Together, we are taking significant steps toward
a brighter future where every Burundian enjoys the right to good vision and the opportunities

that come with it.

[NAME]

[SINGATURE]

[TITLE]



The Fred Hollows Foundation would like to extend our deepest gratitude to everyone who
contributed to the success of this Rapid Assessment of Avoidable Blindness (RAAB) survey in
Burundi.

First and foremost, we sincerely thank the survey participants for their time and cooperation. Your
willingness to participate has been the foundation of this important work.

We express our appreciation to the Ministry of Health and the local health authorities of Burundi,
whose collaboration and support have been instrumental. We are especially grateful to the local

community leaders across the surveyed regions for facilitating our work and ensuring the smooth
implementation of this project.

We would also like to extend our sincere gratitude to Dr Joseph Oye for his support in the planning for
the RAAB and to Dr Deon Minnies, the RAAB Trainer, for his exceptional training and guidance, which
were instrumental in the successful execution of this survey.

We are immensely grateful to our dedicated field team, whose hard work and commitment were
crucial to the data collection process. Special thanks to Dr Levi Kandeke, the Principal Investigator
and the wonderful and dedicated members of the data collection teams he led: Dr Adrien
Bironkwaninguvu who played a crucial role in coordinating and implementing the RAAB, and (in
alphabetical order): Gerard Biganama, Alexis Bikorimana, Adrien Bironkwaninguvu, Franck
Bizimana, Didier Coyitungiye, Dr Juvenal Havyarimana, Bolis Iradukunda, Dr Dr Samuel Kwizera, Dr
Malachie Ndikumukiza, Deogratias Nimpa, Dr Richard Nshimirimana, Gérard Ntahomvukiye, Dr
Vianney Ntakirutimana, Donavine Riyazimana.

We acknowledge the guidance and expertise of our Technical Advisors, whose insights and advice
greatly enhanced the quality of this study and report: the RAAB Team at the International Centre for
Eye Health of the London School of Tropical Hygiene and Medicine and at Peek Vision in London,
Imelda Barahinduka, Dr Deus Bigirimana, Dr Victor Bucumi, Dr Yenene Mulugeta Deneke, Jack
Hennessy, Dr Patricia Marques, Dr Olivier Nijimbere, Maurice Nkurunziza, Desire Nduwimana,
Jacqueline Ramke, Dr Mohammad Mostofa Sarwar, and Pushkar Silwal. Thank you also to our
Advisor and report writer, Dr Fabrizio D’Esposito, for his work.

We extend our sincere gratitude to Annette Kobusingye, the Country Program Manager, whose
leadership and dedication were vital to making the RAAB survey in Burundi a reality. Her strategic
guidance and unwavering commitment throughout the process ensured that the survey was
successfully implemented. We also thank Isabella Unzia, the Project Officer, for her outstanding
management of relationships and logistics, which ensured the smooth execution of the survey. Their
combined efforts made this project a success.

Lastly, we appreciate the financial support and contributions from all our partners and donors.
Without your backing, this essential work would not have been possible.

Together, we are making significant strides towards improving eye health and reducing avoidable
blindness in Burundi.

The Fred Hollows Foundation and Burundi Ministry of Health. (2024). 2024 Burundi RAAB: A national
survey of avoidable blindness and vision impairment. The Fred Hollows Foundation, Sydney,
Australia.
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What did we do?

The Rapid Assessment of Avoidable
Blindness (RAAB) is a simple survey
method used to find out how many people
have vision problems, why they have them,
and if they are getting the help they need.

The 2024 Burundi RAAB survey checked
vision and disability in people who were 50
years of age or older from every province in
the country.

How did we do it?

We made a list of all the villages and
neighbourhoods in the country with help
from local authorities. We randomly
picked 77 neighbourhoods and villages,
and in each we then randomly picked 50
people who were 50 years of age or
older. We only chose this age group
because most vision problems happen
in this age group.

We ended up visiting about 3,800 people
all over the country and we looked at
their eyes and we asked them whether
they needed help doing everyday things.
We also asked if they had any disability.
We had five teams to do this survey, and
each team had one eye health specialist
and at least one eye health nurse.



What did we learn?

Prevalence of Vision Loss: More than two in 10
people aged 50 years and older in Burundi have a
serious vision problem.

Avoidable blindness: Nine in 10 people aged 50
and older who are blind, don’t need to be.

Cataracts as the Leading Cause: Cataracts are
the main reason for blindness and severe vision
problems in Burundi.

Uncorrected Refractive Errors: Not wearing the
right glasses is the top reason for less severe
vision problems in Burundi.

Cataract Surgical Coverage (CSC): Only about
one in three people who are blind from cataracts
have had surgery, and even fewer with moderate
vision loss have been treated.

Visual Outcomes After Cataract Surgery: More
than half of the people who had surgery still
ended up with poor vision.

Effective Cataract Surgical Coverage (eCSC):
The quality of cataract surgeries in Burundi can

do with some improvement to help more people
see well after surgery.

Distance Refractive Error Coverage: About one
in ten people aged 50 years or older in Burundi
need glasses to see in the distance.

Effective Refractive Error Coverage (eREC):
Only one in twenty people aged 50 years or older
who need glasses to see in the distance are
getting glasses that work for them.

Use of reading glasses: Only around one in 36
people aged 50 years or older who need reading
glasses in Burundi have them.

Disability: Around one in ten people aged 50
years or older in Burundi have difficulty doing
everyday things. Having difficulty seeing, hearing,
and moving are most common.

Disability and Vision Loss: People who have a
disability are much more likely to also be blind
than people who don’t have any disability.

Eye Health, Disability and Gender: More
women than men have problems seeing, need
eye surgery, and are blind because of cataracts.
More women also report having more difficulties
with everyday tasks than men do.

What can we do about it?

We should make sure that eye doctors have the
best tools and training to do cataract surgery
well.

We should offer more eye surgeries, especially in
places where people don’t get enough help.

We should help more women get eye surgery by
making it easier for them access services and
hiring more female doctors.

We should make sure everyone, including people
who need extra help, can get eye care.

We should make eye surgery cheaper and easier
to get, especially for people who live far away.

We should support doctors to give better eye
care and include eye checks in regular health
visits.

We should set up a plan to check on people after

eye surgery to help them see better.

We should work with other groups and
communities to make sure more people get the
eye care they need.



The age- and sex-adjusted prevalence of blindness among
those aged 50 and older in Burundi was 2.9%, with 89.2% of blindness being avoidable. This is higher than the
1.2% prevalence observed in the Northern Region in 2010 but is comparable to other East African countries. An
estimated 320,000 older adults in Burundi are visually impaired, including about 38,000 who are blind.

Cataract was the leading cause of blindness (71.2%), severe
vision impairment (83.7%), and moderate vision impairment (61.7%) in Burundi. Uncorrected refractive errors
were the main cause of early vision impairment (69.4%) and the second-leading cause of moderate vision
impairment (27.6%). Posterior segment diseases were the second-leading cause of blindness (16.6%) and
moderate vision impairment (9.9%).

The cataract surgical coverage (CSC) among those blind from the condition was
critically low at 35%, well below global targets and regional and global averages. Only 10.2% of people with less
severe cataracts received surgery, and there is a significant unmet need for cataract surgery with at least
100,000 people requiring it. Approximately 17,000 people are estimated to blind due to untreated cataracts,
highlighting the urgent need for increased surgical capacity and resources.

Effective cataract surgical coverage (eCSC) among those blind from the
condition was also extremely low, with only 6.1% receiving effective surgery. This is well below the East African
regional average of 35.8%. The eCSC dropped to just 1.6% for less severe cases, indicating a significant quality
gap in cataract surgery. Additionally, half of the cataract surgeries resulted in poor visual outcomes, compared
with the 5% or less recommended by the WHO. This underscores the urgent need for improvements in surgical
quality and postoperative care.

The low eCSC and significant unmet
need for cataract surgery highlight the need for both increased outputs and improved quality. Burundi needs
approximately 365 cataract surgeries per million people annually over the next 10 years to address the backlog.
Enhancing the quality of surgery through better training, postoperative care, and follow-up services is essential
before scaling up outputs.

The prevalence of distance refractive error increased with age, reaching
16.1% among those aged 70 to 79 years. However, only 4.7% of the population used spectacles, and just 6.1%
of those needing it had effective correction. The low refractive error coverage (REC) of 8.6% and effective
refractive error coverage (eREC) of 6.1% emphasize the need for improved access to and quality of refractive
services.

The survey found that 12.4% of the population self-reported disabilities, with seeing difficulties
being the most common (6.9%). There is a strong intersection between disability and vision impairment, with a
significantly higher prevalence of blindness among those reporting non-seeing disabilities (19.8%) compared to
those without disabilities (1.0%). The study also highlighted a concerning gap in eCSC among people with
disabilities, with an adjusted eCSC of 0.0%, indicating the urgent need for improved access to cataract surgery
for this group.

While no significant differences were observed in the prevalence of blindness and vision impairment
between women and men, women had a higher prevalence of vision loss and unmet need for cataract surgery
across all levels of visual acuity and thresholds for surgery. Approximately 11,500 women are estimated to be
blind from cataract compared to 5,500 men, and women also have a higher unmet need for refractive
correction. Women also reported higher rates of disability across all domains compared to men, though these
differences were not statistically significant.



Vision impairment and blindness are critical public health issues worldwide, with an estimated 2.2 billion people
affected globally, of which at least one billion cases are preventable or treatable. The African Region, including
Burundi, bears a significant portion of this burden. Vision loss, particularly in low- and middle-income countries,
often results from limited access to quality eye care services, inadequate healthcare infrastructure, and a high
prevalence of untreated conditions. This study, the 2024 Burundi Rapid Assessment of Avoidable Blindness
(RAAB), was conducted to address the lack of recent comprehensive data on the prevalence and causes of
blindness, vision impairment, and disability in the country.

The primary aim of this study was to determine the prevalence and causes of blindness and vision impairment
among people aged 50 years and older in Burundi. A secondary aim was to assess the prevalence of disability in
the same population. The study focused on understanding the distribution and magnitude of blindness, severe
vision impairment (SVI), moderate vision impairment (MVI), early vision impairment (EVI), and their avoidable
causes. Additionally, the study sought to evaluate cataract surgical coverage (CSC) and effective cataract
surgical coverage (eCSC), the barriers to receiving cataract surgery, the prevalence of uncorrected refractive
errors, and the refractive error coverage (REC) and effective refractive error coverage (eREC).

The RAAB survey was a cross-sectional, population-based study conducted across all six regions of Burundi. A
total of 3,850 individuals aged 50 years and older were recruited from 77 collines (villages) and quartiers
(neighbourhoods), ensuring a representative sample across the country. Data were collected on visual acuity,
lens status, main causes of blindness and vision impairment, spectacle use, cataract surgery (if received) and
the presence of disabilities using the Washington Group Questions (WGQs). Ethical approvals were obtained,
and informed consent was secured from all participants.

Prevalence of Blindness and Vision Impairment: The age- and sex-adjusted prevalence of blindness was 2.9%
(95%CI: 2.1%-3.7%), with SVI at 3.0% (95%CI: 2.2%-3.7%). This prevalence is higher than the previously
observed prevalence of 1.2% (95%CI: 0.8%-1.5%) observed in the Norther Region of the country in 2010, butitis
comparable to that from other countries in East Africa that have conducted RAABs since 2000. As previously
hypothesized, the lower prevalence observed in 2010 may be due to the demographic structure of the country at
the time and impact of the conflict. Eighty-nine point two percent of blindness in the study population was
avoidable, meaning that nine in 10 people who are blind in Burundi don’t need to be. The age- and sex- adjusted
prevalence of SVI, MVI, and EVI was 3.0% (95%CI: 2.2%-3.7%), 10.7% (95%CI: 9.3%-12.1%), and 7.5% (95%CI:
6.6%-8.5%), respectively. Based on these an estimated 320,000 people aged 50 years and older in Burundi are
visually impaired, including approximately 38,000 individuals who are blind.

Causes of Blindness and Vision Impairment: Cataract was the leading cause of blindness (71.2%), SVI (83.7%),
and MVI (61.7%). Uncorrected refractive errors were the primary cause of EVI (69.4%) and the second-leading
cause of MVI (27.6%). Posterior segment diseases were the second-leading cause of blindness (16.6%) and MVI
(9.9%), reflecting global trends where cataract, uncorrected refractive errors, and other conditions like glaucoma
and diabetic retinopathy are the most common causes of vision impairment.

CSC and Unmet Need: The CSC was significantly below both regional and global averages. The age- and sex-
adjusted CSC for those blind from cataract (<3/60 threshold) was 35.0% 95%CI: 25.7%-44.2%), meaning only
about one in three people who are blind from cataract receive surgery. This is well below the regional average of
60.3% and the 80% coverage discussed in the context of Universal Health Coverage targets. Additionally, when



considering a less severe threshold for surgery (<6/18), the CSC dropped to 10.2% (95%CI: 7.2%-13.3%),
indicating that only one in ten people with operable cataracts who are not yet blind receive surgery. The study
also revealed a significant unmet need for cataract surgery, with at least 100,000 people in need of cataract
surgery, of which approximately 17,000 are blind from the condition., highlighting an urgent public health need
for increased surgical capacity and resources.

eCSC and Surgery Visual Outcomes: The age- and sex-adjusted eCSC among people who are blind from the
condition was low, with only 6.1% (95%CI: 1.9%-10.4%) of those who are blind receiving effective surgery,
compared to an East African regional average of 35.8%. When using a less severe threshold for surgery (<6/18),
the eCSC drops even furtherto 1.6% (95%Cl: 0.6%-2.7%), significantly below the regional average of 19.1%. This
suggests that Burundi's eCSC is lower than any other country in East Africa for which data is available and
pointing to a large quality gap in cataract surgery. Additionally, half of the cataract surgeries in Burundi resulted
in poor visual outcomes (PVA <6/60), far exceeding the WHO's recommended threshold of no more than 5% poor
outcomes, underscoring the urgent need for improvements in surgical quality and postoperative care.

Need for Improved Quality and Increased Cataract Surgery Outputs: The low eCSC and large unmet need for
cataract surgery highlight an urgent need for both improved surgical quality and increased outputs. As a priority,
itis essentialto enhance the quality of surgery through better training, postoperative care, and follow-up services
before scaling up outputs, to avoid worsening the burden of visualimpairment. To address the significant backlog
of cataract cases, itis estimated that Burundi requires a cataract surgical rate of approximately 365 surgeries per
million people annually over the next 10 years, or just over 5,000 surgeries per year.

Refractive Error, REC, and eREC: The prevalence of distance refractive error in Burundi increased with age,
reaching 16.1% among those aged 70 to 79 years. However, spectacle use for correcting distance vision is low,
with only 4.7% of the population using them, and just 6.1% of those needing correction having effective
correction. The low REC of 8.6% and eREC of 6.1% indicate that a large proportion of individuals with refractive
errors are not receiving the necessary corrective services. The overall low coverage and 29.2% quality gap
highlights a significant gap in refractive care, emphasizing the need for better access to and quality of refractive
services, especially for older adults. Nonetheless the eREC observed in Burundiis 6.1%, which is slightly higher
than the average of 5.7% reported in sub-Saharan Africa and is comparable to the eREC observed in low- and
middle-income countries globally.

Disability: The survey found that 12.4% of the population in Burundi self-reported disabilities across various
functional domains, with seeing difficulties being the most common (6.9%). This prevalence is somewhat lower
than the World Health Organization's (WHO) global estimate of 15% of the population has some form of disability.
In Africa, however, official government statistics often report disability prevalence as low as 2% to 5%, though
WHO notes that the actual rates are likely higher in certain areas due to factors such as conflict, forced
displacement, and inadequate access to medical services. The survey also highlighted a strong intersection
between disability and vision impairment, with blindness found in 19.8% (14.6%-25.0%) of individuals who
reported non-seeing disabilities, compared with just 1.0% (0.6%-1.5%) of those without disabilities. Finally, the
study revealed a concerning gap in eCSC among those with disabilities, with an adjusted eCSC of 0.0%,
emphasizing the urgent need to improve access to cataract surgery for people with disabilities, especially those
with vision-related challenges.

Gender: Although no significant differences were observed in the age- and sex-adjusted prevalence of blindness
and vision impairment between women and men, women had a higher prevalence of vision loss at any level of
impairment. Women also exhibited a higher unmet need for cataract surgery compared to men, particularly at
lower surgery thresholds, , with approximately 11,500 women blind from cataract compared to 5,500 men, and
an estimated 69,000 women needing surgery at the <6/18 threshold compared to 39,000 men. Additionally, while
the prevalence of refractive error was similar between the genders and women were more likely to use distance
spectacles, women still had a higher unmet need for correction due to the larger population of older women in
the population. Lastly, women reported higher rates of disability across all domains, including seeing, mobility,
and memory, compared to men, though these differences were not statistically significant.



1. Improve the Quality of Cataract Surgery: Standardize surgical protocols, enhance post-operative care, and
upgrade surgical equipment and facilities to improve surgical outcomes. Establish a national cataract outcomes
monitoring system to continuously track and improve the quality of care.

2. Increase Cataract Surgical Outputs: Expand access to cataract surgery through outreach programs,
strengthen the surgical workforce, and optimize resource allocation to meet the growing demand, particularly in
underserved areas.

3. Address Gender Inequalities in Access to Cataract Surgery: Implement gender-sensitive outreach and
education programs, subsidize surgeries for women, monitor gender disparities, and increase female
representation in the eye health workforce to reduce gender inequalities.

These three recommendations are designed to address the key priorities of improving surgical quality, increasing
outputs, and addressing gender inequalities in cataract surgery access and outcomes in Burundi.

4. Promote Equity and Inclusivity in Eye Health Services: Implement targeted strategies and inclusive policies
to ensure that people with disabilities have equitable access to cataract surgery and eye care services. Enhance
workforce diversity by recruiting individuals with disabilities into the eye health workforce, promoting aninclusive
environment that meets the unique needs of all patients.

5. Address Barriers to Accessing Cataract Surgery: Reduce financial and geographical barriers to cataract
surgery by considering the provision of subsidies, improving service availability in remote areas, and increasing
public awareness and education about cataract treatment.

6. Strengthen Health Systems and Workforce Capacity: Enhance training for healthcare workers, integrate eye
care into primary health services, and improve data collection and monitoring to support better planning and
resource allocation in eye health.

7. Enhance Patient Outcomes and Follow-Up Care: Establish a follow-up care program for cataract surgery
patients, focus on visual rehabilitation for poor outcomes, and educate patients on post-operative care to
improve surgical results.

8. Strengthen Partnerships and Collaboration: Collaborate with international organizations for technical
expertise and resources and engage local communities to support and sustain eye health initiatives.

9. Expand Access to Refractive Error Services: Increase the availability of optical services, particularly in rural
areas, through more optical centres and mobile vision clinics to improve access to vision correction devices.

10. Improve REC and eREC: Implement quality assurance in optical services and introduce follow-up
mechanisms to ensure that patients receive effective vision correction that meets their needs.

11. Community-Based Vision Screening and Awareness Programs: Develop community-based vision
screening programs and conduct community awareness campaigns to increase the uptake of refractive services
and ensure timely correction of vision issues.

12. Subsidize Spectacle Costs: Provide affordable spectacles through subsidized programs and initiate
recycling and donation programs to help low-income populations access vision correction.

13. Strengthen Workforce Capacity in Refractive Error Management: Train more optometrists and
refractionists and integrate refractive error training into primary health care to expand the capacity for diagnosing
and correcting refractive errors.

14. Monitor and Evaluate Refractive Error Services: Establish a monitoring system and conduct regular
surveys to track the provision of refractive error services, assess their effectiveness, and inform future planning.



15. Plan for a Likely Increase in the Burden of Posterior Segment Disease: Expand diagnostic and treatment
capacity, train specialized professionals, enhance access to advanced treatments, and integrate screening into
routine eye care to address the growing burden of posterior segment diseases.

These recommendations aim to create a comprehensive strategy for improving cataract surgery quality and
access, addressing gender and geographical disparities, and strengthening refractive error services, ultimately
building a more equitable and sustainable eye health system in Burundi.

Conclusion

The 2024 RAAB survey provides critical insights into the current state of eye health and disability in Burundi. The
findings underscore the urgent need for targeted interventions to reduce the burden of avoidable blindness and
vision impairment, improve the quality and accessibility of cataract surgeries, and increase access to services
among women and people living with disabilities. Addressing these challenges will enable Burundi to improve
the quality of life for its aging population and move closer to achieving universal health coverage.




Globally, at least 2.2 billion people are blind or
visually impaired, and of these at least one billion
have blindness or vision impairment that could have
been prevented or could be treated. " This figure is
expected to increase in coming years due to ageing
populations, lifestyle changes, and population
growth.

The individual, social, and economic impacts of
blindness and vision impairment are devastating
and wide-ranging. Vision loss affects various
domains of life, such as physical, cognitive,
psychological, and social functioning, and
significantly impacts overall quality of life and
wellbeing. ? Individuals with vision impairment face
a heightened risk of falls, particularly among older
adults. ¥4 Around one third of people aged over 65
fall each year, and vision loss is an independent risk
factor for these incidents. 7' Furthermore, vision
impairmentis associated with increased mortality; a
meta-analysis showed that people with visual acuity
below 6/12 have a higher hazard ratio for mortality
compared to those with better vision. 2 Longitudinal
studies indicate that vision impairment might be a
risk factor for dementia and accelerated cognitive
decline. ®'% |nterventions to improve vision, such as
cataract surgery, have been shown to potentially
reduce these risks, demonstrating  the
interconnectedness of vision health and cognitive
wellbeing. » ™ The psychological toll of vision
impairment is profound, with up to 25% of
individuals in high- and middle-income countries
exhibiting significant depressive symptoms. ' This
depression often correlates with the severity of
vision loss, impacting individuals' independence
and lowering their overall quality of life. ['® 4
Additionally, adults with vision impairment
encounter employment difficulties, often being
confined to lower-paying jobs or facing higher
unemployment rates compared to their sighted
counterparts. "> Recent global productivity losses
due to vision impairment are estimated to be
US$411 billion annually.

Low- and middle-income countries (LMICs)
experience approximately 90% of the burden of
vision loss globally. 'Y According to the World Health

Organization (WHO), these countries bear the
highest rates of blindness and vision impairment
due to factors like limited access to eye care
services, higher prevalence of untreated conditions,
and inadequate healthcare infrastructure. ["!

Vision impairment is a significant health problem in
the African Region, and it is estimated that 15.3% of
the world's blind population reside in Africa.
Approximately 26.3 million people in the African
Region have a form of visual impairment. Of these,
20.4 million have low vision and 5.9 million are
estimated to be blind. I'"¥ The most common eye
conditions include cataracts, uncorrected refractive
errors, glaucoma, age-related macular
degeneration, corneal opacities, diabetic
retinopathy, trachoma and onchocerciasis.

Without effective and urgent action, vision loss has
the potential to overwhelm already strained health
systems, with devastating economic and social
impacts.

Disability is an umbrella term, covering
impairments, activity limitations, and participation
restrictions. Impairments are problems in body
functions or structures while activity limitations are
difficulties encountered by an individualin executing
tasks or actions.

Disability is more common among women, older,
people, children, and adults who are poor. People
with disabilities often have less education and have
deprived living conditions, including insufficient
food, poor housing, and lack of access to safe water
and sanitation. This causes individuals with
disabilities to have the highest risk for infectious and
non-infectious diseases. ['?

An estimated 1.3 billion people — or 16% of global
population worldwide - experience a significant
disability today. ?” The African Region has an
estimated prevalence of disability with 12.8%. 2!

People with disabilities often do not receive the
needed. Data from four countries in the African
Region found that only 17.5% to 47.3% of people
received the medical rehabilitation they needed, "%
while only around about 15% to 25% of those in need
of assistive products have access to them. 2"



The Republic of Burundi, located on the northern
shores of Lake Tanganyika in Central Africa, is one of
the smallest and most densely populated countries
on the continent. The country is divided into 18
provinces, that area commonly grouped into six
regions, including the urban area around the capital
city, Bujumbura Mairie. About 90% of the 14 million-
strong population of Burundi relies on subsistence
agriculture ® and the country has a Human
Development Index ranking of 187 out of 193
countries.?® Like other countries around the world,
Burundi is undergoing important demographic
changes. The country is withessing decreasing
mortality rates and increasing life expectancy, with
the associated increase in the elderly population.
The average life expectancy increased from 43.8
years in 2000 to 64.0 years in 2021. 24

Thereis very limited evidence on the burden of vision
impairment and their causes in Burundi. In 2010, a
Rapid Assessment of Avoidable Blindness (RAAB)
survey was conducted in two provinces in the
Northern Region, Kayanza and Ngozi. >

The survey found an age- and sex-adjusted
prevalence of blindness, severe vision (SVI), and
moderate vision impairment (MVI) of 1.2% (95%CiI:
0.8%-1.5%), 0.6% (95%CI: 0.4%-0.9%), and 1.9%
(95%CI: 1.5%-2.3%), respectively. The leading
causes of blindness were cataract (55.0%) and
posterior segment diseases (37.5%). SVI was
caused by cataract (43.5%), refractive error (39.1%),
and posterior segment disease (17.3%). MVI was
primarily caused by refractive error (67.2%), cataract
(18.0%), and posterior segment diseases (13.1%).

The cataract surgical coverage (CSC) is a measure of
how many people who need cataract surgery have
received it, and it provides an indication of access to
services. The CSC by person at the cataract surgical
visual acuity (VA) thresholds of <3/60 and <6/18 was
18.4% (95%Cl: 0.0%-40.8%) and 9.3% (95%CI:
0.0%-21.8%), respectively. The effective CSC
(eCSC) measures the number of people in a
population who have been operated on for cataract
and had a good outcome (a post-operative PVA of at
least 6/12). The eCSC at cataract surgical thresholds
of <3/60 and <6/18 was 15.0% (95%CI: 0.0%-36.9%)
and 7.6% (0.0%-21.8%), respectively. The gap
between CSC and eCSC values can be considered a

quality gap; the quality gap was 18.4% at both
cataract surgical thresholds.

Overall, burden of disease and access to services in
Kayanza and Ngozi were similar among women and
men. However, women tended to have a higher
extrapolated magnitude for certain types of vision
impairment due to their slightly larger numbers in
the older age groups (which are more affected by
vision loss). The absolute numbers of women who
had undergone cataract surgery also tended to be
slightly lower than men, possibly reflecting gender
disparities in healthcare access. 2

No comprehensive, population-based, national
surveys of blindness and vision impairment have
ever been conducted in Burundi. To the best of the
authors’ knowledge, there is also no reliable
population-based data on disability in Burundi.
Finally, the observed and forecasted demographic
changes that are taking place in the country are
expected to cause anincrease in the number of new
patients with vision impairment and eye health
problems, including cataract and posterior segment
diseases. With economic growth, the demand for
high quality eye health services - including for
cataract surgery at earlier stages of the disease —in
the public will also increase.

Up-to-date evidence is needed to assess the
prevalence of blindness. vision impairment, and
disability in Burundi, to gain insights about how eye
care services are responding to the anticipated
increase in demand, and to inform the efforts in
country going forward.



The primary aim of this study was to determine the
prevalence and causes of blindness and vision
impairment among people aged 50 years and older
in Burundi. A secondary aim of this study was to
determine the prevalence of disability in the same
population. The study objectives were to determine:

1. Prevalence of blindness, severe, moderate,
and early vision impairment

2. Proportion of blindness, severe, moderate,
and early vision impairment that is
avoidable

3. Main causes of blindness, severe,
moderate, and early vision impairment

4. Prevalence of operable cataract

5. Vision outcomes following cataract surgery

6. Cataract surgical coverage (CSC) and
effective cataract surgical coverage (eCSC)

7. Barriers to receiving cataract surgery

8. Cataract surgery indicators: place, type,
and cost

9. Prevalence of uncorrected refractive errors

10. Effective refractive error coverage (eREC)

11. Prevalence of disability

The survey provided data on all indicators above
disaggregated by gender; the survey also provided
data on prevalence of blindness, severe, and
moderate and early vision impairment as well as
eCSC disaggregated by disability status.



This was a cross-sectional population-based survey
completed in all six regions of Burundi. The study
used the well-established Rapid Assessment of

Avoidable Blindness (RAAB) survey methodology. 7
28]

The study population was adults living in Burundi
who were aged 50 years and older at the time of data
collection.

The total population in Burundi in 2024 was
estimated to be 14,337,000 (7,190,000 women and
7,147,000 men). The population aged 50 years and
older was estimated at 1,333,000 (701,000 women
and 632,000 men). The proportion of people aged 50
years and older in the country was therefore 9.3%.
This data was kindly provided by the Bureau Central
du Recensement du Burundi.

The required sample size was determined to be
3,850 people, distributed across 77 geographical
clusters of 50 residents aged 50 years and older
each. This sample was determined to have sufficient
statistical power to measure an assumed national
prevalence of blindness of 4.0%, with an accuracy of
+20%, a design effect of 1.5, acompliance of at least
90%, and a probability of 95% or more. The RAAB7
software was used for the sample size calculations.
This sample size and number of clusters was
considered logistically achievable despite the large
distances and often difficult roads. The estimated
prevalence of blindness was based on data from the
Nigeria Nationwide Survey. !

The sampling frame was a list of all collines (villages)
and quartiers (neighbourhood) Burundi, which was
kindly provided by the Bureau Central du
Recensement du Burundi. Collines and quartiers are
the smallest administrative unit in the country. The
list also included the size of the population in each
colline and quartier, along with the of province,
district sanitaire (health district), and commune

(municipality), that each colline and quartier is in
and the health centre that provides basic medical
services therein.

Seventy-seven collines and quartiers were randomly
selected using a probability proportional to size
approach based on the settlement’s population
size; the list of selected collines and quartiers is
shown in Appendix 1. Given that 9.3% of the
population were estimated to be aged 50 years and
older, a colline or quartier with a total population of
approximately 527 people was expected to include
approximately 50 people aged 50 years and older. If
collines or quartiers larger than 527 people were
randomly selected, these where then subdivided
into smaller segments of approximately 527 people
each and a sub-segment was then randomly
selected for data collection.

Five survey teams accompanied by a local guide
visited all households in the selected collines and
quartiers door-to-door until 50 people aged 50 years
and older were identified. The purposes of the study
and examination procedure were explained to the
potential participants and informed consent was
sought before commencement of data collection
(more on this can be found in the relevant section of
this report).

In cases were an eligible person lived in one of the
visited households but was not present at the time
of data collection, the survey team returned to their
household once again on the same day to examine
them. If they still could not be examined,
information about their visual status was collected
from relatives or neighbours. If the data collection
team visited all households in a cluster, but failed to
identify 50 eligible residents, then the team
continued recruitment in the closest cluster.

The field work was conducted between July and
August 2024.

We will refer to key indicators of eye health
throughout the remained of this report. In this
section we provide a list of abbreviations as well as
the definition of key indicators used.



Indicator

Abbreviation

Definition

Visual acuity

VA

The clarity of vision of an individual

Uncorrected visual acuity

UCVA

Pinhole visual acuity

PinVA

VA with best available refraction correction - for the
purpose of this study, this is pinhole vision

Presenting visual acuity

PVA

VA with refraction correction that is available to
participant

Blindness

n/a

VA <3/60 in the better eye

Severe vision impairment

Svi

VA <6/60 to 3/60 in the better eye

Moderate vision impairment

MVI

VA <6/18 to 6/60 in the better eye

Early vision impairment

EVI

VA <6/12to 6/18 in the better eye

Severe vision impairment or worse

SVI+

VA <6/60 in the better eye

Moderate vision impairment or worse

MVI+

VA <6/18 in the better eye

Early vision impairment or worse

EVI+

VA <6/12 in the better eye

Bilateral

This refers to vision impairment in both eyes

Unilateral

This refers to vision impairment in one eye

Cataract surgery threshold

A threshold for cataract surgery is the level of vision
impairment or severity of cataract at which surgery is
recommended or considered necessary to improve
vision.

Cataract surgical coverage

CSC

[(x+y)/(x+y+Z)]*100

Where:

x = individuals with unilateral pseudo/aphakia (i.e. operated cataract)
and operable cataract in the other eye;

y = individuals with bilateral pseudo/aphakia, regardless of VA;

z = individuals with bilateral operable cataract.

Effective cataract surgical coverage

eCSC

[(a+b)/(x+y+z)]*100

Where:

a = individuals with unilateral pseudo/aphakia achieving PVA of 6/18 or
better in the operated eye and operable cataract in the other eye;

b = individuals with bilateral pseudo/aphakia achieving PVA of 6/18 or
better in at least one eye;

X, y and z as above for CSC.

Refractive error coverage

REC

[(a+b+c)/(a+b+c+d)]*100

Where

a =individuals with UCVA <6/12 in the better eye who present with
spectacles or contact lenses for distance vision and whose PVA is
26/12 in the better eye (met need);

b = individuals with a history of refractive surgery whose UCVA is 26/12
in the better eye (met need);

c=individuals with UCVA <6/12 in the better eye who present with
spectacles or contact lenses for distance vision and have PVA <6/12 in
the better eye, but who improve to 26/12 on pinhole or refraction
(undermet need)

d=individuals with UCVA <6/12 in the better eye who do not have
distance vision correction and who improve to 26/12 on pinhole or
refraction (unmet need)

Effective refractive error coverage

eREC

[(a+b)/(a+b+c+d)]*100
Where

a = individuals with UCVA <6/12 in the better eye who present with
spectacles or contact lenses for distance vision and whose PVA is
26/12 in the better eye (met need);

b = individuals with a history of refractive surgery whose UCVAis 26/12
in the better eye (met need);

c=individuals with UCVA <6/12 in the better eye who present with
spectacles or contact lenses for distance vision and have PVA <6/12 in
the better eye, but who improve to 26/12 on pinhole or refraction
(undermet need)

d=individuals with UCVA <6/12 in the better eye who do not have
distance vision correction and who improve to 26/12 on pinhole or
refraction (unmet need)




Five experienced ophthalmologists and five
techniciens supérieur en ophtalmologie (senior
ophthalmic technicians) were trained for five days
prior to data collection. The training covered the
RAAB principles, the survey and eye examination
protocol, and data entry into the data management
system.

In order to measure inter-observer agreement, each
of the teams examined 50 people at the end of the
training, and prior to the commencement of the field
work. Measurements for VA, lens examination
results, and cause of blindness for each patient
were compared between team members and the
team leader. Results were compared between the
teams to ensure that they were of an acceptable
standard (i.e., kappa =0.60).

All participants were interviewed on whether they
experienced any problems with their eyes and
whether they owned glasses.

VA was then checked using Peek Acuity, a validated
mobile tablet-based VA test, or two simplified
tumbling ‘E’ charts. VA was checked placing the
tablet or ‘E’ charts three meters away from the
participants. First, UCVA was checked in broad
daylight. CVA and PinVA were then checked using a
pinhole if participants had a UCVA and/or CVA of
<6/12. PVA is calculated from the combined UCVA
and CVA data available and used in subsequent
logic skips as per previous versions of RAAB.

All participants were directed into a shaded area or
indoors for lens examination using a light torch.

If PinVA was <6/12 and no lens opacity was
observed, the participants’ pupils were dilated with
tropicamide 0.5% solution, and direct
ophthalmoscopy was performed to determine the
cause of reduced vision for each eye.

The overall primary cause of VA <6/12 was
determined to be the cause that was most easily
treatable. For example, if one eye had vision
impairment due to refractive error, while the other
had reduced VA due to significant cataract,
refractive error was chosen to be the overall primary
cause.

The lens status of participants who had undergone
cataract surgery was recorded, and these
participants were asked where they had received
care.

Participants with obvious lens opacity and vision
impairment or blindness with pinhole were asked
the reasons for not having received cataract surgery.

Participants identified as requiring further eye care
were counselled and referred to appropriate
services.

Disability was assessed using the Washington
Group Question (WGQs). The WGQs were
developed by the Washington City Group, who were
set up by the United Nations Statistical Division. The
WGQs are the main tool used to measure disability
in national census and other population-based
surveys. They do not ask people whether they think
they have a disability. Disability is strongly
stigmatised in many settings, so instead they ask
about difficulties in functioning, in line with the
International  Classification of Functioning,
Disability and Health and the Convention on the
Rights of Persons with Disabilities. Following the eye
health assessment, the data collectors used the
‘Short Set Enhanced’ WGQs to assess disability
status among participants. Any participant reporting
‘a lot of difficulty’ or ‘cannot do at all’ in any domain
is considered to have a disability.

Data was recorded on android mobile tablets using
the RAAB application. Data from the RAAB
application were then transmitted via a secure
encrypted connection to the RAAB data
management software, located on a secure cloud-
based server (Version 7, London School of Hygiene
& Tropical Medicine, UK).

The data was assessed regularly with the RAAB
software’s in-built consistency check function. Any
discrepancies identified were immediately flagged
with the team leaders by the RAAB trainer for
clarification and then rectified as appropriate.

Once data collection was completed, the RAAB
Trainer closed the survey, locking the dataset. The
Principal Investigator downloaded automated
reports and a copy of the data for local storage, while
the raw dataset and reports were also securely



backed up for safekeeping by the International
Centre for Eye Health at the London School of
Hygiene and Tropical Medicine.

The Burundi Ministry of Health also gave permission
for the main survey outputs' produced by the
London School of Tropical Hygiene and Medicine
using the data to be shared on the RAAB repository.

Ethical and other approvals obtained

Approval for the implementation of this research
study was granted by the Comité National d’Ethique
pour la Recherche en Santé (CNER) du Burundi.

Consent was obtained from each commune and
quartier administration prior to the survey. Informed
consent was also sought from all eligible subjects
eligible to participate at the time of data collection.
A participant information sheet and consent form
were developed to explain the study's purpose,
procedures, risks, benefits, confidentiality
considerations, and the voluntary nature of
participation in the survey. Provided in French,
Kirundi, and English they were read and given to
participants, who then provided written consent if
they chose to participate in the study.

Survey teams mitigated any stress caused by new
diagnoses by providing adequate counselling on the
spot and referring participants to health facilities to
receive care as appropriate.

Consent forms were securely stored, and the
participants' identifiable data that was initially
entered in the RAAB mobile tablet used for data
collection were deleted post-survey.

" Prevalence of vision impairment and blindness, main causes of vision
impairment and blindness, cataract surgical coverage, effective
cataract surgical coverage, and effective refractive error coverage
(total, male, female).




Response rate
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The survey included 3,850 people aged 50 years and A SKm.
older, of whom 3,781 were examined. The coverage
was 98.2%: 48 eligible individuals (1.2%) were
absent, 13 (0.3%) were unable to comply with the
examination, and eight (0.2%) refused to participate A
in the study (Table 1). L
Table 1. Eligible persons, coverage, absentees, and refusals
Examination status Women Men Total
n % n % n %
Examined * 2,129 98.3 1,652 98.1 3,781 98.2
Refused 6 0.3 2 0.1 8 0.2
Incapable 1" 0.5 2 0.1 13 0.3
Unavailable 20 0.9 28 1.7 48 1.2
Total 2,166 100.0 1,684 100.0 3,850 100.0

* The response rate is the percent examined

Representativeness of study
population

To check whether the study population is
representative of the Burundi population aged 50
years and older, the age and sex composition of the
sample was compared with that of broader
population of Burundi (Table 2).

Ideally, the study population should have the same
composition by age and by gender as the total
population aged 50 years and older in the survey
area. However, we found that women were under-
represented inthe 50 to 59 years age group and over-
represented in the 80+ years age group, whilst men
were under-represented in the 50 to 59 years and 60-
69 years age groups. To account for these
discrepancies, we have provided both crude (study
population) and age- and sex-adjusted estimates
where appropriate

Table 2. Age and gender composition of country and study population

Women Men Total
Age group  Study sample National Study sample National Study sample National
(Years) n (% total50+) n (% total50+) n (% total50+) n (% total50+) n (% total 50+) n (% total 50+)
50-59 917 (43.1) 335,542 (47.9) 601 (36.4) 328,636 (52.0) 1,518 (40.1) 664,178 (49.8)
60-69 660 (31.0) 227,539 (32.5) 577 (34.9) 200,751 (31.8) 1,237 (32.7) 428,290 (32.1)
70-79 382(17.9) 108,484 (15.5) 362(21.9) 84,441 (13.4) 744 (19.7) 192,925 (14.5)
80+ 170 (8.0) 29,432 (4.2) 112 (6.8) 18,208 (2.9) 282 (7.5) 47,640 (3.6)
Total 2,129 (100.0) 700,997 (100.0) 1,652 (100.0) 632,036 (100.0) 3,781 (100.0) 1,333,033 (100.0)




The crude prevalence of blindness with available
correction (i.e., PVA) was 3.7% (95%CI: 2.9%-4.4%).
The crude prevalence of SVI, MVI, and EVIwere 3.7%

(95%Cl: 3.0%-4.5%), 12.9% (95%CI: 11.6%-18.2%),
and 8.2% (7.3%-9.1%), respectively. This means that
the prevalence of moderate-to-severe vision
impairment was 16.6% (95%CI: 15.0%-18.2%). No
statistically significant differences were observed
between women and men in the prevalence of
blindness and vision impairment (as indicated by
the overlapping confidence intervals); however,
there appears to be a trend for high prevalence

among women compared with men (Table 3).

Table 3. Crude prevalence of blindness by impairment level and gender

. Women Men Total
Bilateral PVA n % (95%Cl) n % (95%Cl) n % (95%Cl)
Blindness (PVA <3/60) 88 4.1(3.1-5.2) 51 3.1(2.2-4.0) 139 3.7 (2.9-4.4)
SVI (PVA <6/60 — 3/60) 95 4.5 (3.4-5.6) 46 2.8(1.9-3.6) 141 3.7 (3.0-4.5)
MVI (PVA <6/18 — 6/60) 284  13.3(11.7-14.9) 202  12.2(10.5-13.9) 486  12.9(11.6-14.1)
MVI and SVI (<6/18 - 3/60) 379  17.8(15.9-19.7) 248  15.0(12.9-17.2) 627  16.6(15.0-18.2)
EVI (PVA <6/12 —6/18) 179 8.4 (7.2-9.6) 131 7.9(6.7-9.2) 310 8.2(7.3-9.1)

The extrapolated (age- and sex-adjusted) prevalence
of blindness with available correction (i.e. PVA) was
2.9% (95%Cl: 2.1%-3.7%). The age- and sex-
adjusted prevalence of SVI, MVI, and EVI were 3.0%
(95%ClI: 2.2%-3.7%), 10.7% (95%CI: 9.3%-12.1%),
and 7.5% (95%Cl: 6.6%-8.5%), respectively. This
means that the prevalence of moderate-to-severe
vision impairment was 13.7% (95%CI: 11.9%-
15.4%). No statistically significant differences were

observed between women and men in the
prevalence of blindness and vision impairment (as
indicated by the overlapping confidence intervals);
however, there appears to be a trend for high
prevalence among women compared with men
(Table 4).

Based on the observed prevalence, an estimated
320,760 people aged 50 years and older — 189,432
women and 131,327 men - have vision loss in
Burundi. These numbers include 38,294 who are
blind.

Table 4. Age- and sex- adjusted prevalence of blindness and extrapolated magnitude by impairment and

gender
Women Men Total
Bilateral PVA % (95%Cl) Extrapglated % (95%Cl) Extrapglated % (95%Cl) Extrapglated
magnitude maghitude maghitude
Blindness (PVA <3/60) 3.3(2.2-4.4) 23,185 2.4 (1.5-3.3) 15,108 2.9(2.1-3.7) 38,294
SVI (PVA <6/60 - 3/60) 3.8(2.7-4.9) 26,528 2.0(1.2-2.9) 12,839 3.0(2.2-3.7) 39,367
MVI (PVA <6/18 - 6/60) 11.8(10.2-13.5) 83,057 9.4(7.6-11.2) 59,617 10.7 (9.3-12.1) 142,674
MVI and SVI (<6/18 - 3/60) 15.6 (13.7-17.6) 109,585 11.5(9.2-13.7) 72,456 13.7(11.9-15.4) 182,041
EVI (PVA <6/12 - 6/18) 8.1(6.9-9.3) 56,662 6.9 (5.7-8.2) 43,763 7.5(6.6-8.5) 100,425




Untreated cataract was the most common cause of
blindness identified in the study population. This
condition accounted for 71.2% of cases, with
posterior segment disease (other than glaucoma,
age-related macular degeneration, and diabetic
retinopathy) accounting for 10.1% of blindness as
the second leading cause. Glaucoma was the third
leading cause, accounting for 6.5% of blindness.
Cataract and other posterior segment disease were
also the leading (83.7%) and second leading (9.9%)
causes of SVI. Refractive error was the third most
common cause of SVI (4.3%). Cataract was the
leading cause of MVI (61.7%) and refractive error
was the second leading cause of MVI (27.6%).
Refractive error was also the most common cause of
EVI (69.4%). (Table 5).

It should be noted that with glaucoma the central
vision remains unaffected until very late in the

disease process. It was not possible to conduct
reliable visual field analysis in this survey. The
number of patients who have glaucoma and still
have normal VA is likely to be higher.

Eighty-nine-point-two percent of all blindness in the
study population was avoidable. Specifically, 72.6%
of blindness was treatable, 3.6% was preventable
with primary health care and/or primary eye care,
and 13.0% was preventable through more advanced
ophthalmic services. Posterior segment diseases
accounted for 16.6% of all bilateral blindness.

The leading causes of blindness, SVI, MVI, and EVI
are the same between women and men with one
exception: glaucoma in the third leading cause of
blindness among women (8.0%) and the fourth
leading cause among men (3.9%); however, the
number of people affected is small (nine in total) and
itis therefore inappropriate to draw any conclusions
from this.

Table 5. Main causes of blindness, SVI, MVI and EVI in the study population

Blindness Svi MVI EVI

n % n % n % n %
By cause
Cataract 99 71.2 118 83.7 300 61.7 80 25.8
Other posterior segment disease 14 10.1 14 9.9 35 7.2 12 3.9
Glaucoma 9 6.5 0 0.0 3 0.6 0 0.0
Cataract surgical complications 9 6.5 2 1.4 5 1.0 0 0.0
Other corneal opacity 3 2.2 1 0.7 4 0.8 1 0.3
Refractive error 2 1.4 6 4.3 134 27.6 215 69.4
Trachomatous corneal opacity 1 0.7 0 0.0 0 0.0 0 0.0
Phthisis 1 0.7 0 0.0 0 0.0 0 0.0
Other globe or CNS abnormalities 1 0.7 0 0.0 0 0.0 0 0.0
Age-related macular degeneration 0 0.0 0 0.0 2 0.4 2 0.6
Aphakia 0 0.0 0 0.0 0 0.0 0 0.0
Pterygium 0 0.0 0 0.0 0 0.0 0 0.0
Onchocerciasis 0 0.0 0 0.0 0 0.0 0 0.0
Diabetic retinopathy 0 0.0 0 0.0 3 0.6 0 0.0
Myopic degeneration 0 0.0 0 0.0 0 0.0 0 0.0
Total 139 100.0 141 100.0 486 100.0 310 100.0
By intervention category
A. Treatable 101 72.6 124 88.0 434 89.3 295 95.2
B. Preventable (PHC/PEC services) 5 3.6 1 0.7 4 0.8 1 0.3
C. Preventable (Ophthalmic services) 18 13.0 2 1.4 1" 2.2 0 0.0
D. Avoidable (A+B+C) 124 89.2 127 90.1 449 92.3 296 95.5
E. Posterior segment causes 23 16.6 14 9.9 43 8.8 14 4.5

PHC: Primary Health Care; PEC: Primary Eye Care



The crude unmet need for cataract surgery among
people aged 50 years and older who experienced
blindness from the condition was 1.9% (95%CI:
1.4%-2.4%); this was slightly higher among women
(2.2%, 95%Cl: 1.5%-2.9%) compared with men
(1.5%, 95%CIl: 0.9%-2.1%), although this difference

was nhot statistically significant. The crude unmet
need among people with SVI+, MVI+, and EVI+ from
the condition was 3.7% (95%CI: 2.8%-4.5%), 10.7%
(9%CI 9.2%-12.3%), and 15.0% (95%CI: 13.1%-
16.9%). As for blindness, the prevalence of unmet
need for cataract surgery for SVI+, MVI+, and EVI+
was higher among women compared with men,
although this difference was not statistically
significant (Table 6).

Table 6. Unmet need for cataract surgery at PinVA thresholds <3/60, <6/60, <6/18 and <6/12 in the study

population

Women Men Total
Unmet need threshold n % (95%Cl) N % (95%Cl) n % (95%Cl)
Blind (PinVA <3/60) 47 2.2(1.5-2.9) 25 1.5(0.9-2.1) 72 1.9 (1.4-2.4)
SVI+ (PinVA <6/60) 91 4.3(3.2-5.3) 48 2.9(1.9-3.9) 139 3.7 (2.8-4.5)
MVI+ (PinVA <6/18) 257  12.1(10.2-14.0) 148  9.0(7.1-10.8) 405 10.7 (9.2-12.3)
EVI+ (PinVA <6/12) 356 16.7(14.6-18.8) 212  12.8(10.6-15.0) 568  15.0(13.1-16.9)

The crude unmet need for cataract surgery among
people aged 50 years who experience bilateral
blindness from the condition was 1.9% (95%CI:
1.3%-2.4%); this was higher among women (2.2%,
95%ClI: 1.5%-2.9%) compared with men (1.4%,
95%CI: 0.8%-2.0%), although this difference was
not statistically significant. The crude prevalence of
SVI+, MVI+, and EVI+ due to bilateral cataract was
3.6% (95%Cl: 2.7%-4.4%), 10.4% (95%Cl: 8.8%-
11.9%), and 14.4% (95%Cl: 12.6%-16.3%). As for
blindness, the prevalence of unmet need for
cataract surgery for SVI+, MVI+, and EVI+ from
bilateral cataract was higher among women
compared with men, although this difference was
not statistically significant (Table 7).

The crude unmet need for cataract surgery among
people aged 50 years and older who experience
unilateral blindness from the condition was 3.0%
(95%CI: 2.4%-3.7%); this was slightly lower among
women (2.7%, 95%CI: 1.9%-3.5%) compared with
men (3.5%, 95%Cl: 2.5%-4.4%), although this
difference was not statistically significant. The
crude prevalence of SVI+, MVI+, and EVI+ due to
unilateral cataract was 4.8% (95%Cl: 4.1%-5.6%),
7.4% (95%Cl: 6.3%-8.4%), and 8.6% (95%ClI: 7.5%-
9.7%). The prevalence of unmet need for cataract
surgery for SVI+, MVI+, and EVI+ from unilateral
cataract was comparable between women and men
(Table 7).

Table 7. Unmet need for bilateral and unilateral cataract surgery at PinVA thresholds <3/60, <6/60, <6/18 and

<6/12 in the study population

. Women Men Total
Cataract surgical threshold % (95%Cl) N % (95%Cl) n % (95%Cl)
Blind (PinVA<3/60)
Bilateral cataract 47 2.2 (1.5-2.9) 23 1.4 (0.8-2.0) 70 1.9(1.3-2.4)
Unilateral cataract 58 2.7 (1.9-3.5) 57 3.5(2.5-4.4) 115 3.0(2.4-3.7)
SVI+ (PinVA <6/60)
Bilateral cataract 90 4.2 (3.2-5.3) 45 2.7 (1.8-3.7) 135 3.6 (2.7-4.4)
Unilateral cataract 101 4.7 (3.8-5.7) 82 5.0(3.9-6.0) 183 4.8 (4.1-5.6)
MVI+ (PinVA <6/18)
Bilateral cataract 250 11.7 (9.9-13.6) 142 8.6 (6.8-10.4) 392 10.4 (8.8-11.9)
Unilateral cataract 157 7.4 (6.1-8.6) 122 7.4 (6.0-8.8) 279 7.4 (6.3-8.4)
EVI+ (PinVA <6/12)
Bilateral cataract 342 16.1(14.0-18.1) 204 12.3(10.2-14.5) 546 14.4 (12.6-16.3)
Unilateral cataract 178 8.4 (7.1-9.6) 147 8.9(7.4-10.4) 325 8.6 (7.5-9.7)




The age- and sex-adjusted prevalence of unmet
need for cataract surgery among people aged 50
years and older who experienced blindness from the
condition was 1.3% (95%CI: 0.7%-1.8%); this was
higher among women (1.7%, 95%CI: 0.9%-2.4%)
compared with men (0.9%, 95%CI: 0.3%-1.5%),
although this difference was not statistically
significant. The crude unmet need among people
with SVI+, MVI+, and EVI+ from the condition was

2.6% (95%Cl: 1.8%-3.5%), 8.1% (95%Cl: 6.5%-
9.8%), and 11.5% (95%CI: 9.4%-13.5%). As for
blindness, the prevalence of unmet need for
cataract surgery for SVI+, MVI+, and EVI+ was higher
among women compared with men, although this
difference was not statistically significant (Table 8).

This means that there are an estimated 108,368
people aged 50 years and older in Burundi - 69,418
women and 38,950 men - with MVI+ (PinVA <6/18)
who would benefit from cataract surgery. This
includes 17,191 people — 11,590 women and 5,601
men —who are blind from the condition (Table 8).

Table 8. Age- and sex-adjusted prevalence of and extrapolated magnitude of cataract at surgical thresholds

<3/60, <6/60, <6/18 and <6/12

Cataract surgical Women Men Total

threshold Adj. % (95%C])  CXrapolated i o gsapcy) EXEPOLtEd o (g50acy) EXTrEPOlated
magnitude magnitude magnitude

Blind (PinVA <3/60) 1.7 (0.9-2.4) 11,590 0.9(0.3-1.5) 5,601 1.3(0.7-1.8) 17,191

SVI+ (PinVA <6/60) 3.4(2.3-4.4) 23,625 1.8(0.8-2.8) 11,503 2.6 (1.8-3.5) 35,128

MVI+ (PinVA <6/18) 9.9(7.9-11.9) 69,418 6.2 (4.2-8.1) 38,950 8.1(6.5-9.8) 108,368

EVI+ (PinVA <6/12) 14.0(11.8-16.2) 98,204 8.7 (6.3-11.1) 54,879 11.5(9.4-13.5) 153,082

The extrapolated unmet need for cataract surgery
among people aged 50 years who experience
bilateral blindness from the condition was 1.3%
(95%CI: 0.7%-1.8%); this was higher among women
(1.7%, 95%Cl: 0.9%-2.4%) compared with men
(0.9%, 95%CI: 0.3%-1.5%), although this difference
was not statistically significant. The extrapolated
prevalence of SVI+, MVI+, and EVI+ due to bilateral
cataract was 2.6% (95%Cl: 1.7%-3.4%), 7.9%
(95%CI: 6.3%-9.5%), and 11.1% (95%CI: 9.1%-
13.1%). As for blindness, the prevalence of unmet
need for cataract surgery for SVI+ and MVI+ from
bilateral cataract was higher among women
compared with me, although this difference was not
statistically significant. The prevalence of unmet
need for cataract surgery for EVI+ from bilateral
cataract surgery was significantly higher among
women compared with men (Table 9).

This means that there are an estimated 105,379
people aged 50 years and older in Burundi - 67,731
women and 38,950 men — with bilateral MVI+ (PinVA
<6/18) from bilateral cataract who need surgery. This
includes 16,680 people — 11,590 women and 5,601
men —who are blind from the condition.

The extrapolated unmet need for cataract surgery
among people aged 50 years who experience
unilateral blindness from the condition was 2.4%
(95%CI: 1.8%-3.1%); this was similar among women
(2.5%, 95%CIl: 1.7%-3.3%) and with men (2.4%,
95%CI: 1.8%-3.1%). The extrapolated prevalence of
SVI+, MVI+, and EVI+ due to bilateral cataract was
3.9% (95%CI: 3.1%-4.7%),6.2% (95%CI: 5.1%-
7.3%), and 7.4% (95%Cl: 6.3%-8.5%). As for
blindness, the prevalence of unmet need for
cataract surgery for SVI+, MVI+, EVI+ from unilateral
cataract appeared slightly lower among women
compared with men, although this difference was
not statistically significant (Table 9).

This means that there are an estimated a further
98,907 people aged 50 years and older in Burundi —
54,879 women and 44,148 men — with MVI+ (PinVA
<6/18) from unilateral cataract who would need
surgery. This includes 32,557 people - 17,360
women and 15,196 men — who are unilateral blind
from the condition.



Table 9. Age- and sex-adjusted prevalence of and extrapolated magnitude of cataract at surgical thresholds
<3/60, <6/60, <6/18 and <6/12

Cataract surgical

Women

Extrapolated

Men

Extrapolated

Total

Extrapolated

threshold Adj. % (95%CI) . Adj. % (95%Cl) ) Adj. % (95%Cl) .
maghitude magnitude maghitude

Blind (PinVA <3/60)

Bilateral cataract 1.7 (0.9-2.4) 11,590 0.9(0.3-1.5) 5,601 1.3(0.7-1.8) 16,680
Unilateral cataract 2.5(1.7-3.3) 17,360 2.4 (1.5-3.3) 15,196 2.4 (1.8-3.1) 32,557
SVI+ (PinVA <6/60)

Bilateral cataract 3.3(2.3-4.4) 23,452 1.8(0.8-2.8) 11,503 2.6(1.7-3.4) 34,282
Unilateral cataract 4.1(3.1-5.1) 28,681 3.6 (2.6-4.7) 22,903 3.9(3.1-4.7) 51,584
MVI+ (PinVA <6/18)

Bilateral cataract 9.7 (7.7-11.6) 67,731 6.2 (4.3-8.0) 38,950 7.9(6.3-9.5) 105,379
Unilateral cataract 6.7 (5.4-7.9) 46,849 5.6 (4.2-7.1) 35,649 6.2 (5.1-7.3) 82,498
EVI+ (PinVA <6/12)

Bilateral cataract 13.5(11.3-15.6) 94,615 8.7 (6.3-11.0) 54,879 11.1(9.1-13.1) 147,725
Unilateral cataract 7.8 (6.6-9.0) 54,760 7.0 (5.4-8.6) 44,148 7.4 (6.3-8.5) 98,907

The CSC in persons indicates which proportion of
people with cataract and a predefined VA have been
operated on for the condition. This indicator
measures the coverage of cataract surgical services.
The age- and sex-adjusted CSC among people who
are blind (PVA <3/60) was 35.0% (95%CI: 25.7-
44.2%); the CSC was lower among women (27.9%,
95%Cl: 16.8%-39.0%) compared with men (45.9%;
32.0%-59.8%), although this difference was not
statistically significant. The age- and sex-adjusted
CSC among people with SVI+ (PVA <6/60), MVI+ (PVA
<6/18), and EVI+ (PVA <6/12) was 23.4% (95%CI:
16.6%-30.2%), 10.2% (95%CI: 7.2%-13.3%), and
7.6% (95%CI: 5.3%-9.8%), respectively. As for the
CSC among people who are blind from cataract, the
CSC for SVI+, MVI+, and EVI+ was lower among

women compared with me, although this difference
was not statistically significant (Table 10).

The eCSC combines coverage and outcome of
cataract surgery and indicates what proportion of
the people with bilateral operable cataract have
been operated uponin one or both eyes and can see
6/18 or better after surgery. The eCSC among people
who are blind was 6.1% (95%CI: 1.9%-10.4%); this
was similar among women (6.4%, 95%CI: 0.9-
11.9%) and men (6.1%; 95% 1.9%-10.4%). eCSC
among people with SVI+, MVI+, and EVI+ was 4.3%
(95%CI: 1.5%-7.0%), 1.6% (95%CI: 0.6%-2.7%), and
1.2% (95%CI: 0.4%-2.0%), respectively (Table 10).
The eCSC among people with SVI+, MVI+, and EVI+
among women and men were comparable. The
quality gap between CSC and eCSC among people
who are blind, have SVI+, MVI+, and EVI+ was found
tobe 82.5%, 81.8%, 84.1%, and 84.3%, respectively.

Table 10. Age- and sex-adjusted CSC and eCSC at the person level

Cataract surgical Women Men Total Relative Quality Gap
threshold % (95%Cl) % (95%CI) % (95%CI) %
<3/60

CsC 27.9(16.8-39.0) 45.9(32.0-59.8) 35.0(25.7-44.2) 89.5
eCSC 6.4 (0.9-11.9) 5.6 (0.0-12.6) 6.1(1.9-10.4)

<6/60

CcscC 18.8 (10.9-26.6) 31.6 (20.5-42.6) 23.4(16.6-30.2) 818
eCSC 4.7 (1.1-8.4) 3.5(0.0-7.9) 4.3 (1.5-7.0)

<6/18

CcscC 8.3(4.8-11.9) 13.4(8.2-18.6) 10.2(7.2-13.3) 84.1
eCSC 1.8(0.4-3.2) 1.3(0.0-3.0) 1.6 (0.6-2.7)

<6/12

CsC 6.0 (3.4-8.6) 10.2(6.3-14.0) 7.6 (5.3-9.8) 84.3
eCSC 1.3(0.3-2.4) 1.0(0.0-2.2) 1.2(0.4-2.0)




In this study 69 eyes had cataract surgery; 50
(72.5%) eyes had an intraocular lens (IOL) implanted
and eight eyes (21.7%) did not have an IOL. There

The proportion of eyes with a poor outcome
appeared to be somewhat lower in women (50.0%
and 39.5% with and without pinhole, respectively)
compared to men (54.8% and 45.2% with and
without pinhole, respectively), whilst the proportion

was no view of the lens in three (5.8%) participants. with a good outcome appeared h|gher in women

(15.8% and 28.9% with and without pinhole,
respectively) compared with men (6.5% and 16.1%
with and without pinhole, respectively); however, it
is not possible to say so conclusively (Table 11).

Overall good visual outcome was seenin 11.6% (PVA
6/12) and 23.2% (PinVA 6/12) of eyes with and
without pinhole correction, respectively. Overall, a
poor outcome was seen in 52.2% (PVA <6/60) and
42.0% (PinVA <6/60) of eyes (Table 11).

Table 11. Post-operative visual outcome in the study population, count by eyes

Outcome Women Men Total

n % n % n %
PVA
Good: 6/12 6 15.8 2 6.5 8 11.6
Borderline: 6/12 to 6/60 13 64.2 12 38.7 25 36.2
Poor: <6/60 19 50.0 17 54.8 36 52.2
Total 38 100.0 31 100.0 69 100.0
PinVA
Good: 6/12 1" 28.9 5 16.1 16 23.2
Borderline: 6/12 to 6/60 12 31.6 12 38.7 24 34.8
Poor: <6/60 15 39.5 14 45.2 29 42.0
Total 38 100.0 31 100.0 69 100.0

Among those who were able to report this
information, most participant who had received
cataract surgery were operated upon in either
government hospitals (54.8%) or private hospitals

this information is too low to draw any conclusions
(data not shown).

(35.5%), with a further three (9.7%) receiving surgery
in charitable hospitals (data not shown). The visual
outcome appeared to be best in the private and
charity hospitals compared with public hospitals,
however the number of participants who provided

The main barriers to cataract surgery were ‘Cost’
(40.3%), ‘Other’ (25.2%), and ‘Cannot access
surgery’ (22.1%). The distribution of barriers were
similar among women and men (Table 12).

Table 12. Barriers to cataract surgery in study population (bilateral PinVA <6/60 due to cataract)

Barrier Women Men Total
n % n % n %

Cost 61 41.2% 30 38.5% 91 40.3%
Other 37 25.0% 20 25.6% 57 25.2%
Cannot access surgery 32 21.6% 18 23.1% 50 22.1%
Unaware treatment possible 12 8.1% 5 6.4% 17 7.5%
Fear 3 2.0% 3 3.8% 6 2.7%
Felt not needed 3 2.0% 1 1.3% 4 1.8%
Surgery denied by provider 0 0.0% 1 1.3% 1 0.4%
Total 148 100.0 78 100.0 226 100.0

Participants can report one or two barriers each



corrected refractive error-who will have an ongoing
need for refractive error services—as well as people
without correction who are yet to access services.

The crude prevalence of refractive errors was 10.4%
(95%CI: 9.5%-11.3%), and this tended to increase
with age until the age of 79 years. Overall, the
prevalence of refractive error was similar among
women (10.5%, 95%CIl: 9.2%-11.8%) and men
(10.3%, 95%CI: 8.9%-11.7%) (Table 13).

The definition of refractive error used in RAAB7 is
UCVA worse than 6/12 improving to 6/12 with
spectacle correction or pinhole. This definition of
refractive error prevalence includes people with

Table 13. Prevalence of distance refractive error by age group and gender in the study population

Age Group Women Men Total

(Years) n % (95%CI) n % (95%Cl) n % (95%Cl)
50-59 58 6.3 (4.8-7.8) 50 8.3(6.1-10.5) 108 7.1(6.0-8.2)
60-69 77 11.7(9.3-14.0) 55 9.5(7.2-11.9) 132 10.7 (9.1-12.3)
70-79 69 18.1(14.0-22.2) 51 14.1(10.6-17.6) 120 16.1(13.2-19.1)
80+ 20 11.8(7.5-16.0) 14 12.5(7.1-17.9) 34 12.1 (8.9-15.2)
Total 224 10.5(9.2-11.8) 170 10.3(8.9-11.7) 394 10.4 (9.5-11.3)

the two years prior to the survey; the majority
(78.5%) reported acquiring distance spectacles
within five years of the survey (Table 14). The
categories of distance and near use are not mutually
exclusive, that is, some participants will use both. It
should also be noted that not all participants with
spectacles have a need for correction according to
the standard definition in the effective refractive
error correction calculation (i.e., some have 6/12
uncorrected VA).

Overall, 4.7% and 2.7% of participants used
distance and/or near spectacles, respectively.
Women appeared more likely than men (6.4% cf.
2.4%) to use distance spectacles, although it’s
impossible to say so conclusively. Use of near
spectacles was similar among women and men.
Approximately half (48.6%) of the participants who
had distance spectacles reported acquiring them in

Table 14. Distance and near vision spectacle use in the study population

Spectacles type and time since Women Men Total

current spectacles were acquired n % (95%Cl) " % (95%CI) " % (95%CI)
(Years)

Distance vision spectacles 137 6.4% 40 2.4% 177 4.7%
<2vyears 71 51.8% 15 37.5% 86 48.6%
2-5years 38 27.7% 15 37.5% 53 29.9%
>5years 28 20.4% 10 25.0% 38 21.5%
Near vision spectacles 62 2.9% 44 2.7% 106 2.8%

require it. Therefore, eREC describes service access
(i.e., REC) adjusted for quality.

Effective refractive error coverage (eREC) for Age- and sex-adjusted REC and eREC were 8.6%
distance vision measures the number of people in a (95%Cl: 4.9%-12.4%) and 6.1.3% (95%Cl: 3.1%-9.1),
population in need of distance optical correction rgspectwely. Both REC and eREC appeared to be
who have received correction and had a good higher among women (11.9% and 8.8%), compared
outcome (i.e., can see at least 6/12 corrected) as a with men (4.9% and 3.0%) (Table 15). However, this
proportion of all people in need of distance optical fj|ff§rence was not stat|st.|cally S|gn|f|c§nt as
correction who have accessed correction or still indicated by the overlapping 95% confidence

intervals.



Table 15. Age- and sex-adjusted distance eREC and REC

Women Total Quality gap
% (95%CI) 95%Cl) % (95%CI) %
Distance eREC 8.8 (4.2-13.3) 0.6-5.5) 6.1 (3.1-9.1) 9.9
Distance REC 11.9 (6.4-17.4) 1.9-7.9) 8.6 (4.9-12.4)

The extrapolated need for distance refractive error
correction among people aged 50 years and older is
10.7%, of which approximately 93.0% is either

undermet (approx. 3.0%) or not met at all (approx.
90.0%). The prevalence of need that is met is higher
amongwomen (0.9%, 95%CI: 0.4%-1.4%) compared
with men (0.3%, 95%Cl: 0.0%-0.5%), although this
difference is not statistically significant (Table 16).

Table 16. Age- and sex-adjusted prevalence of and extrapolated magnitude of met need, undermet need,

unmet need and no need for distance refractive

Women Men Total
Need Adj. % Extrapolated Adj. % Extrapolated Extrapolated Adj. %
(95%Cl) magnitude (95%Cl) magnitude magnitude (95%Cl)
Met need 0.9(0.4-1.4) 6,214 0.3(0.0-0.5) 1,837 0.6 (0.3-0.9) 8,051
Undermet need 0.3(0.0-0.8) 2,191 0.2(0.0-0.4) 1,128 0.2 (0.0-0.6) 3,319
Unmet need 8.9(7.0-10.8) 62,422 9.1(7.1-11.2) 57,683 9.0(7.1-10.9) 120,105
No need 89.9(69.5-100.0) 630,170 90.4 (69.5-100.0) 571,387 90.1(70.1-100.0) 1,201,557

The overall prevalence of any self-reported disability
and any non-seeing disability in the study population
was 12.4% (95%Cl: 6.9%-12.5%), and 9.7% (95%Cl:

6.9%-12.5%), respectively. Seeing (8.8%, 95%Cl:
6.6%-10.9%), mobility (8.5%, 95%Cl: 6.4%-10.6%),
and memory impairments (5.8%, 95%CI: 4.3%-
7.4%) were the most prevalent forms of disabilities
reported by both genders. Although these
differences were not statistically significant, women
reported higher rates of disability across alldomains
compared with men (Table 17).

Table 17. Prevalence of self-reported disability by functional domain in the study population

. Women Men Total

Domain

(%) (95%Cl) (%) (95%Cl) (%) (95%Cl)
Seeing 9.8(7.3-12.3) 7.4 (5.3-9.5) 8.8 (6.6-10.9)
Mobility 9.3(6.8-11.7) 7.5 (5.3-9.7) 8.5(6.4-10.6)
Memory 7.0 (5.1-8.9) 4.4 (3.0-5.8) 5.8 (4.3-7.4)
Upper Body Dexterity 5.4 (3.4-7.3) 3.5(2.1-4.9) 4.5 (3.0-6.1)
Self-Care 4.9 (3.2-6.6) 3.3(2.2-4.3) 4.2 (2.9-5.5)
Hearing 3.8(2.5-5.0) 2.7 (1.7-3.6) 3.3(2.4-4.2)
Anxiety 4.2 (2.8-5.5) 3.0(2.1-3.8) 3.6 (2.6-4.7)
Upper Body Strength 4.6 (1.9-7.3) 3.1(0.7-5.4) 3.9(1.6-6.3)
Communication 3.3(1.9-4.6) 1.8(1.0-2.6) 2.6(1.6-3.7)
Depression 2.1(0.3-3.9) 1.3(0.2-2.4) 1.8(0.4-3.2)
Any Domain 16.8 (13.0-20.6) 13.4(10.3-16.5) 15.3(12.1-18.6)

Any Non-Seeing Domain

13.5(10.3-16.6)

10.8 (8.1-13.5)

12.3(9.6-15.0)




The overall age- and sex-adjusted prevalence of any
self-reported disability and any non-seeing disability
was 12.4% (95%CI: 9.1%-15.7%), and 9.7% (95%Cl:
6.9%-12.5%), respectively. Seeing (6.9%, 95%ClI:
4.8%-9.1%), mobility (6.3%, 95%CI: 4.1%-8.5%),

and memory impairments (4.3%, 95%CI: 2.7%-
5.9%) were the most commonly reported forms of
disabilities in both sexes. As for prevalence in the
study population, differences in age- and sex-
adjusted prevalence between women and men were
not statistically significant; however, women
reported higher rates of disability across alldomains
compared with men (Table 18).

Table 18. Age- and sex-adjusted prevalence of self-reported disability by functional domain

Domain Women Men Total
(%) (95%Cl) (%) (95%Cl) (%) (95%Cl)
Seeing 8.2(5.7-10.8) 5.5(3.4-7.7) 6.9 (4.8-9.1)
Mobility 7.3(4.8-9.9) 5.1(2.9-7.3) 6.3 (4.1-8.5)
Memory 5.4 (3.4-7.3) 3.1(1.7-4.6) 4.3(2.7-5.9)
Upper Body Dexterity 4.1(2.1-6.1) 2.3(0.8-3.7) 3.2(1.6-4.9)
Self-Care 3.6 (1.9-5.3) 2.1(1.1-3.2) 2.9(1.6-4.2)
Hearing 2.9(1.6-4.2) 1.8(0.8-2.8) 2.4(1.4-3.3)
Anxiety 3.4(2.0-4.7) 2.1(1.3-2.9) 2.8(1.8-3.8)
Upper Body Strength 3.4 (0.6-6.3) 2.1(0.0-4.5) 2.8(0.3-5.3)
Communication 2.6(1.2-4.0) 1.1(0.3-1.9) 1.9 (0.9-2.9)
Depression 1.6 (0.0-3.5) 1.0(0.0-2.1) 1.3(0.0-2.8)
Any Domain 14.4(10.6-18.2) 10.2(7.1-13.4) 12.4(9.1-15.7)
Any Non-Seeing Domain 11.2(8.0-14.4) 7.9 (5.2-10.7) 9.7 (6.9-12.5)

The prevalence of blindness, SVI, MVI, and EVI
among those with any non-seeing disability, was
19.8% (95%Cl: 14.6%-25.0%), 11.6% (95%CI: 8.4%-
14.8%), 26.7% (95%CI: 21.7%-31.6%), and 7.9%
(95%CI: 6.9%-8.8%), respectively. In comparison,
among those with no disability, the prevalence of

blindness, SVI, MVI, and EVI was 1.0% (95%CI:
0.6%-1.5%), 2.0% (95%Cl: 1.4%-2.7%), 9.6%
(95%CI: 8.3%-11.0%), and 7.1% (95%CI: 4.6%-9.6%)
respectively. Based on the 96%Cls, the prevalence
of blindness, SVI, and MVI was significantly higher
among those with non-seeing disabilities than
among those with no disability (Table 19).

Table 19. Age- and sex-adjusted prevalence of vision impairment (VI) by disability status

Vi level Any disability Any non-seeing disability No disability
(%) (95%Cl) (%) (95%Cl) (%) (95%Cl)
Blind 18.1(13.3-22.9) 19.8 (14.6-25.0) 1.0 (0.6-1.5)
Svi 12.8(9.5-16.0) 11.6 (8.4-14.8) 2.0(1.4-2.7)
Svi 29.5(24.9-34.1) 26.7 (21.7-31.6) 9.6 (8.3-11.0)
Moderate-to-Severe VI 42.2 (37.5-47.0) 38.3(32.9-43.6) 11.7(10.0-13.4)
EVI 9.0 (5.9-12.0) 7.1(4.6-9.6) 7.9(6.9-8.8)

The data reveals that individuals with any form of
disability, including non-seeing disabilities, had no
eCSC across all thresholds (0.0%, 95%CI: 0.0-0.0),
while those without disabilities had some coverage,
ranging from 2.1% (95%CI: 0.4-3.7) to 17.5%
(95%CI: 2.2-32.8).



To gather better information about the economics of eye health, we also conducted a pilot of a ‘health
economics module’ as part of the overarching RAAB. We collected data on the employment status and
benefits, affordability of eye health services, and costs incurred by people with vision impairment.

Importantly, the module assessed the extent to which individuals had participated in paid, unpaid, and
informal labor activities, allowing us to estimate the impact of eye health on a wide range of economic
activities. Data collection and cleansing had been completed at the time of writing of this report, with
data analysis expected to conclude in December 2024.

The pilot collected data from 224 individuals in Burundi, with 53% of participants (n=119) female and
47% (n=105) male. Similarly, 53% (n=118) lived in a rural location, while 47% (n=106) lived in an urban
location.

Just over 20% (n=45) of our sample had normalvision (> 6/12), 14% (n=32) had EVI (< 6/12 but at least
6/18), 22% (n=50) had MVI (<6/18 but at least 6/60), 19% (n=42) had SVI (<6/60 but at least 3/60) and
26% (n=55) of our sample was blind. The primary cause of visual impairment for individuals in our
sample was cataract.

Of the participants who had accessed formal eye care services, 84% (n=32) paid the full out of pocket
cost for services. Of these individuals, 63% (n=20) reported that they felt difficulty or great difficulty in
paying for these services. This finding implies that most individuals accessing eye care services in
Burundi fund these services through out-of-pocket costs, and that these out-of-pocket costs place
financial pressure on individuals and households.

Preliminary analysis shows that poor eye health likely has an impact on the extent to which individuals
in Burundi can work for paid labor. Of the 26% of people who had been absent from work in the past four
weeks, 40% of these individuals were absent primarily due to eye health conditions. Almost 45% of our
sample indicated that there were days where they were unable to perform household activities (i.e.
unpaid labor) because of eye health or other health problems. Of these individuals, over 60% indicated
that the main reason they could perform less unpaid labor was due to eye health conditions alone.
Further, we found that, on average, these individuals required assistance from friends or family to
perform these activities for 21 days out of each month.



The 2024 Burundi RAAB survey provides a
comprehensive analysis of the current state of eye
health in the country, revealing important insights
into achievements and opportunities for work going
forward.

The age- and sex-adjusted prevalence of blindness
among adults aged 50 years and older in Burundi
was found to be 2.9% (95%ClI: 2.1%-3.7%), which is
significantly higher than the prevalence found in the
2010 RAAB survey of Ngozi and Kayanza provinces
(1.2%, 95%CI: 0.8%-1.5%). The investigators who
conducted the 2010 survey hypothesised that the
relatively low prevalence observed at the time could
have been due to the population structure in Burundi
and the effects of the previous years of conflict in
which those with decreased vision may have been
most likely to perish. ® Indeed, life expectancy at
birth in Burundi was 58.6 years in 2010, compared
with 64 years in 2021, 124

Notably, 89.2% of all blindness in the study
population was avoidable. This is consistent with
global estimates which indicate that 90% of people
with vision impairment have a preventable or
treatable cause with existing highly cost-effective
interventions. @

Specifically, 72.6% of blindness was treatable, 3.6%
was preventable with primary health care and/or
primary eye care, and 13.0% was preventable
through more advanced ophthalmic services.
Posterior segment diseases accounted for 16.6% of
all bilateral blindness.

The prevalence of blindness found in this study is
comparable to that observed in other countries in
East Africa for which RAAB data is available. Publicly
available data for countries in East Africa was
extracted from the RAAB database;®® in addition
data from a national RAAB conducted in Eritrea was
obtained from the study’s principal investigators.
The data was pooled and minimum, maximum,
average, and median prevalence of blindness, MVI,
SVI, and EVI (where available) were calculated for
women, men, and for the total population aged 50
years and older. This data is provided in Appendix 2.
Based on this data, the average and median

prevalence of blindness for the East Africa region is
3.0% and 2.7%, respectively. The prevalence of
blindness ranges from 0.7% in the Analamanga
region of Madagascar to 6.7% in Eritrea. The IAPB
Vision Atlas indicates that the age-standardised
prevalence of blindness among people aged 50
years and older in Sub-Saharan Africa is 3.7%, Y
whilst the global age-standardised prevalence in
this same population is estimated to be 1.9%
(95%Cl: 1.6%-2.1%). &

It is also worth noting that the survey found an age-
and sex-adjusted prevalence of moderate-to-severe
vision impairment of 13.7% (95%Cl: 11.9%-15.4%),
affecting an estimated 182,041 people (109,585
women and 72,456 men). This category therefore
represents a significant public health concern.

The survey identified cataract as the leading cause
of blindness, SVI, and MVI in Burundi, responsible
for 71.2%, 83.7%, and 61.7% of cases in the study
population, respectively. Uncorrected refractive
errors were the leading cause of EVI (69.4%) and the
second-leading cause of MVI (27.6%). Posterior
segment diseases were the second leading cause of
blindness (16.6%) and MVI (9.9%). This pattern is
consistent with global trends, which show that
cataract, uncorrected refractive errors, glaucoma,
diabetic retinopathy, corneal scarring, and
trachoma are the most common causes of vision
impairment. @ Corneal opacity was responsible for
2.9% of blindness in this study, including one case of
blindness from trachomatous corneal opacity.

The age- and sex-adjusted CSC considering a VA
threshold for surgery of <3/60 was found to be 35.0%
(95%CI: 25.7%-44.2%). This suggests that only
around one in three people who are blind from
cataract receive surgery. Though there is no
internationally accepted target as to what
constitutes an adequate CSC, 80% coverage has
been used in discussions around the Universal
Health Coverage target to be included within the
Sustainable Development Goals. B The CSC among
people who are blind from cataract in Burundi was
found to be well below this threshold. Using the
approach described earlier, data on CSC and eCSC



was also extracted from publicly available RAAB
reports and for Eritrea; this data is provided in
Appendix 3. Based on this data, the average and
median CSC for East Africa at a threshold of <3/60 is
60.3% and 61.7%, respectively. The CSC in the
region ranged from 32.1% in the Inhambane
province of Mozambique to 84.1% in Nakuru County
in Kenya. This suggests that the CSC at this
threshold in Burundi is lower than the regional
average and only slightly higher than the lowest
observed.

When considering a threshold for surgery of <6/18
(cf. <3/60) the age- and sex-adjusted CSC was found
to be 10.2% (95%Cl: 7.2%-13.3%). This suggests
that only one in ten people who have operable
cataract receive surgery if they are not blind. The
average and median CSC for East Africa at this
threshold is estimated to be 33.0% and 32.5%,
respectively. The CSC in the East Africa ranges from
10.8% in Southwestern Malawi to 57.7% in Kericho
County in Kenya. As for CSC at a threshold of <3/60,
this suggests that the CSC in Burundi at a threshold
of <6/18 is lower than the regional average and only
slightly higher than the lowest observed. A
metanalysis of data from the broader region found a
median CSC of 26.5% in Africa at a surgical
threshold of <6/18, "8 which is also higher than the
CSC for this threshold observed in this study. The
global median for CSC using a threshold for surgery
of <6/18 is 40.0%. ["®

This study identified a large need for cataract surgery
in Burundi. It is estimated that more than 100,000
people are in need of cataract surgery, of which
approximately 17,000 are blind from the condition.
Notably, this comprises around twice as many
women (approximately 11,500) as men
(approximately 5,500). A further 82,000 people arein
need of unilateral cataract surgery, and of these
more than 32,000 people are blind in one eye from
the condition. This means that almost 200,000
people aged 50 years and older are estimated to
need cataract surgery in Burundi.

Quality of surgery notwithstanding, this reality
underscores an urgent public health need, which
could result in widespread blindness if immediate
action is not taken. To address this, strategies must
include rapidly scaling up surgical capacity,
enhancing workforce training, and securing
necessary resources, Wwhile simultaneously

implementing robust screening programs to prevent
further backlog.

The eCSC among people who are blind was 6.1%
(95%CI: 1.9%-10.4%). The average and median
eCSC for East Africa at a surgical threshold of <3/60
is estimated to be 35.8% and 34.6%, respectively.
The eCSC in the region at this threshold ranges from
17.0% in the Southwestern Malawi to 56.3% in
Analamanga region of Madagascar. This suggests
that the eCSC in Burundi at this threshold is lower
than any country in East Africa for which there is
comparable data available.

When considering a threshold for surgery of <6/18,
the eCSC was found to be 1.6% (95%Cl: 0.6%-
2.7%). The average and median eCSC for East Africa
at a VA threshold of <6/18 is estimated to be 19.1%
and 16.6%, respectively. The eCSC in the region at
this threshold ranged from 4.3% in the Southwestern
Malawi to 35.1% in Nakuru County in Kenya. As for
eCSC at a threshold of <3/60, this suggests that the
eCSC at this threshold in Burundi is lower than any
country in East Africa for which there is comparable
data available. The median CSC at a surgical
threshold of <6/18 in Africa and globally is estimated
to be 13.9% and 24.8%. ['®

The gap between CSC and eCSC values can be
considered a quality gap, with lower values
reflecting better quality of cataract surgery. The
quality gap in Burundi was found to be 82.5% and
81.8% for surgical VA thresholds of <3/60 and <6/18,
respectively. It has been recommended that
countries with a quality gap of 25% or higher should
choose to particularly invest in quality improvement
initiatives before focusing on actions to increase
access or outputs. '8

Further, good visual outcome was seen in 11.6%
(PVA 26/12) and 23.2% (PinVA =26/12) of eyes with
and without pinhole correction, respectively. The
difference between PVA and PinVA can be
minimized by adequate biometry, good surgical
technique, individually adjusted IOLs, and optical
correction after cataract surgery. It is also worth
noting that 21.7% of eyes where aphakic (meaning
that they did not have an IOL). Although it’s
impossible to tell when the participants underwent
surgery, most aphakic eyes today are planned IOL
surgery with complications like vitreous loss or



capsular tear, whereby IOL implantation could not
be done.

One in two surgeries (52.2%) resulted in a poor
outcome (PVA <6/60), by WHO definition. ¥ WHO
recommends that after surgery no more than 5% of
the operated eyes should have a PVA of <6/60, which
is referred to as poor visual outcome. This further
highlights the need for enhanced surgical
techniques and postoperative care to improve visual
outcomes.

The low CSC, large unmet need for cataract surgery,
and wide quality gap in cataract surgery in Burundi
highlights an urgent need for immediate
improvements in surgical outcomes and increased
outputs.

As recommended in the literature, '® it is crucial to
first enhance surgical quality before scaling up
outputs to avoid worsening the burden of visual
impairment. This can be achieved through
enhanced surgical training, better postoperative
care, and follow-up services to ensure that patients
achieve the best possible visual outcomes in
Burundi.

The high prevalence of untreated cataract
underscores the need for increased surgical
capacity and outreach programs to increase
cataract surgical rate (CSR) and address this
preventable cause of blindness.

It is possible to estimate the CSR required to clear
the cataract backlog, although several assumptions
are necessary. The formula for this calculation is:

Required CSR = [Total surgeries needed /
(population x time frame)] x 1,000,000

Where the total number of surgeries needed
includes both the current backlog and the new
cases expected over the target time. The new cases
expected can be calculated using this formula:

Annual incidence = Overall prevalence / Duration of
the condition

A five-year survival has come to be a commonly
used estimate in low- middle-income countries
epidemiology for the longevity of a person who
becomes blind due to senile onset cataracts. 3
Given that an estimated 17,000 people are blind

from cataract, the annual incidence of new cases of
blindness from cataract in Burundi is approximately
3,400 (i.e., 17,000/5). Thus, if a plan is to be
developed to clear the backlog over 10 years:

Required CSR in Burundi = [(17,000+3,400 x 10) /
(14,000,000 x 10)] x 1,000,000

This results in a CSR of approximately 365 surgery
per million people per year over the course of 10
years, or approximately 5,100 surgeries per yeatr. It is
important to note that these calculations only relate
to individuals who are blind from cataract.

The prevalence of distance refractive error in the
study population was 10.4% (95%Cl: 9.5%-11.3%).
The prevalence appeared to be slightly higherin men
(8.3%; 95%CI: 6.1%-10.5%) compared to women
(6.3%; 95%CI: 4.8%-7.8%); however, this difference
was not statistically significant. The prevalence
increased with age, beginning at a relatively low
7.1% (95%Cl: 6.0%-8.2%) among 50- 59-year-olds
and rose significantly with age, reaching 16.1%
(95%CI: 13.2%-19.1%) among those aged 70 to 79
years. The prevalence declined to 12.1% (95%CI:
8.9%-15.2%) in the 80+ years group, although this
difference was not significant compared to the
those aged 60 to 69 years and 70 to 79 years.

It is important to note that, in contrast to cataract,
which predominantly affects the population 50
years and older, refractive error presents across the
life course. RAAB surveys do not provide information
on the prevalence of refractive error in the
population under 50 years of age.

Spectacle use for correcting distance vision was
found to be relatively low, with 4.7% of the study
population utilizing spectacles for this purpose.
Almost half (48.6%) of the spectacles used by the
study population were acquired within the two years
prior to the survey, and the majority (77.5%) were
acquired within the five years prior. This might
suggest an increased uptake in recent times, or a
reasonable turnover in spectacle usage likely due to
changes in vision or access to new corrective
measures. Near vision spectacle use was also low,
with 2.8% of the population using them.

Among those who needed correction, only 6.1% had
correction that met their need. This means that



there are approximately 123,000 people aged 50
years and older who need correction (2.7%) and
either have the wrong correction or have no
correction at all (97.3%).

This low level of spectacle use, especially for near
vision, and relatively high unmet need for distance
refractive error correction highlights a potential gap
in the uptake of corrective measures and
underscores the need for increased attention to
refractive services as individuals grow older,
particularly in their 60s and 70s.

The age- and sex-adjusted REC was 8.6% (95%CiI:
4.9%-12.4%), meaning that less than one in 10
people who need spectacles have access to these.
This low coverage also indicates that a large
proportion of individuals with refractive errors are
not receiving the necessary corrective services.

The age- and sex-adjusted eREC was 6.1% (95CI|%:
3.1%-9.1%), which also indicates that a relatively
small proportion of individuals in need of distance
optical correction receive correction that results in
good visual outcomes. There is limited evidence on
eREC in Sub-Saharan Africa; a review of eREC in
adults aged 50 years and older from 61 countries
reported an eREC of only 5.7% (3.1%-9.0%) in the
region, which is lower than that found in this study.
Nonetheless, a significant quality gap of 29.2%
remains, indicating that many who receive
correction do not achieve the desired visual acuity.
This emphasizes the importance of not only
providing refractive services but also ensuring that
these services are effective in improving visual
outcomes.

The survey revealed an overall prevalence of self-
reported disabilities of 12.4% (9.1%-15.7%) across
various functional domains. WHO reports that
approximately 15% of the global population has
some form of disability. Official government
statistics from the Africa region report the
percentage of persons with disabilities to be as low
as 2-5%; however, in some countries it is likely
closer to 20-22%, due to the prevalence of conflict,
forced displacement, and a lack of access to
adequate medical services. Difficulties seeing was
the most commonly reported disability (6.9%, 4.8%-
9.1%), followed by poor mobility (6.3%, 4.1%-8.5%)
and difficulties with memory (4.3%, 2.7%-5.9%).

Notably, people with non-seeing disabilities were
significantly more likely to have any level of vision
impairment than people who reported no disability.
For example, 19.8% (14.6%-25.0%) of people who
reported another (non-seeing) disability compared
with only 1.0% (0.6%-1.5%) of people who did not
report any disability. This stark difference highlights
the intersection between disability and vision

impairment, emphasizing the need for
comprehensive, people-centred eye health
services.

The study also revealed a concerning gap in eCSC
among those with disabilities. The age- and sex-
adjusted eCSC at any surgery threshold among
people who reported any disability was 0.0%. This
underscores the urgent need to address barriers to
accessing cataract surgery for people with
disabilities in Burundi, particularly for those with
seeing disabilities.

No significant nor large differences were observed in
the age- and sex-adjusted prevalence of blindness
and vision impairment between women and men;
nonetheless, it should be noted that there is a clear
trend with the prevalence of vision loss at any level
of impairment being higher among women
compared with men.

Asforblindness and vision impairment, a clear trend
was observed for the age- and sex-adjusted unmet
need for cataract surgery, with women having a
higher unmet need compared with men. Although
these differences were not significant, they
increased with decreasing threshold for surgery with
minimal overlap in the 95%Cis at the <6/18 and
<6/12 thresholds. For example, unmet need for
cataract surgery at PinVA <6/18 and <6/12 among
women was 9.9% (95%CI: 7.9%-11.9%) and 14.0%
(95%CI: 11.8% - 16.2%) compared with 6.2%
(95%CI: 4.2%-8.1%) and 8.7% (95%CI: 6.3%-11.1%)
among men. Coupled with the fact that there are
now some 70,000 more women than men aged 50
years and older in the country, this results in an
estimated backlog of approximately 11,500 women
who are blind from cataract compared with
approximately 5,500 men, and 69,000 women with a
threshold for surgery of <6/18 compared with 39,000
men. This higher unmet need among women
suggests barriers to accessing cataract surgery,



including financial, cultural, or logistical challenges,
which disproportionately affect women.

The same trend was also observed for age- and sex-
adjusted CSC, with women having a lower CSC than
men at all thresholds for surgery. The eCSC and post
operative outcomes were comparable between the
two genders across thresholds for surgery.

Although the prevalence of refractive error was
similar among women (10.5, 95%CI: 9.2%-11.8%)
and men (10.3%, 95%Cl: 8.9%-11.7%) in the study
population, women appeared to be more likely
(6.4%) than men (2.4%) to use distance spectacles.
Nonetheless, a greater number of women
(approximately 65,000) then men (59,000) were
estimated to have an unmet or undermet need for
correction, on account of the larger number of
women in the aged 50 years and older in the
population.

The 2024 Rapid Assessment of Avoidable Blindness
(RAAB) survey in Burundi reveals a critical and
urgent need for strengthened eye health services
across the country. With an age- and sex-adjusted
prevalence of blindness at 2.9%, this survey
highlights a significant burden of vision impairment
among people aged 50 years and older, with
cataracts emerging as the leading cause of
blindness. The fact that 89.2% of blindness in the
study population is avoidable underscores the
missed opportunities for prevention and treatment,
pointing to substantial gaps in the availability and
quality of eye care services.

The findings on CSC and eCSC further emphasize
the dire need for improvement in Burundi's eye
health system. At 35%, the CSC for individuals blind
from cataract is far below the widely recognised
target of 80%, as well as below regional and global
averages. The eCSC among people who are blind,
which stands at 6.1%, also reflects a large quality
gap in surgical outcomes; indeed, half of the
cataract surgeries performed in the country resulted
in poor visual outcomes, compared with the 5% or
less target set by WHO. These findings indicate that
improving both the quality and accessibility of
cataract surgery must be a top priority for public
health officials and policymakers in Burundi,
especially given the large backlog of untreated

Difference between women and men were also
observed in the self-reported disability. Although not
significantly so, women showed a higher prevalence
of disability across alldomains compared with men.
The prevalence of any disability among women was
14.4% (95%CI: 10.6%-18.2%) compared with 10.2%
(95%CI: 7.1%-13.4%) among men. Difficulties
seeing, with mobility, and with memory were the
most commonly reported disability among both
genders. Indeed, disability, gender, and
discrimination are inextricably linked. One in five
women globally live with a disability for several
reasons, including discrimination in health care and
violence against women. B¥ Women with disabilities
are also three times more likely to be illiterate, and

twice less likely to be employed or use the internet.
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cataract cases and the projected increase in
demand due to an aging population.

A large portion of the population also remains
without necessary vision correction. Addressing the
low REC and eREC is a crucial challenge that is
Burundi shares with low- and middle-income
countries around the world. Expanding access to
quality refractive services will be essential in
reducing the overall burden of vision impairment in
Burundi.

Moreover, the intersection between vision
impairment and disability, particularly among
women, presents an additional layer of complexity
that must be addressed in the planning and delivery
of eye care services. The survey reveals that women
are disproportionately affected by vision impairment
and face higher unmet needs for both cataract
surgery and refractive error correction. The
complete absence of effective cataract surgical
coverage among individuals with disabilities, as
indicated by the eCSC of 0.0%, highlights the urgent
need for inclusive and equitable eye health services
that cater to the most vulnerable populations.
Addressing these disparities will require a concerted
effort to integrate gender-sensitive and disability-
inclusive strategies into national eye health
programs, ensuring that all Burundians have access



to the eye care they need to lead healthy, productive
lives.

In conclusion, the 2024 RAAB survey presents a
clear mandate for the Government of Burundi,
healthcare providers, and international partners to
take decisive action to improve eye health in the
country. By prioritizing quality improvements in
cataract surgery, expanding access to refractive
error services, and addressing gender and disability-
related disparities, Burundi can make significant
strides toward reducing the burden of avoidable
blindness and vision impairment. Achieving these
goals will not only improve the quality of life for
thousands of Burundians but also contribute to
broader public health and economic development
objectives, moving the country closer to achieving
universal health coverage and the Sustainable
Development Goals.
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Implement Standardized Surgical Protocols: Ensure that all cataract surgeries follow standardized
protocols to minimize post-operative complications and improve visual outcomes. Training and
refresher courses should be regularly conducted for ophthalmologists and ophthalmic technicians.
Enhance Post-Operative Care: Establish a robust post-operative care system that includes follow-up
visits to monitor patients' recovery and address complications early. This will help improve eCSC by
ensuring better outcomes after surgery.

Upgrade Surgical Equipment and Facilities: Invest in modern surgical equipment and improve the
infrastructure of operating theatres, particularly in public hospitals, to enhance the overall quality of
cataract surgeries performed.

Establish and implement a cataract outcomes monitoring (CSOM) system: Implement a national
CSOM system to track surgical outcomes and identify areas for enhancement. Encourage a culture of
continuous quality improvement through regular audits, setting benchmarks, and incorporating patient
feedback to ensure high standards of care and better surgical results.

Expand Access to Surgery: Increase the number of cataract surgeries performed by scaling up
outreach programs in rural and underserved areas. This could involve mobile surgical units or
partnerships with private and non-governmental organizations to extend services.

Strengthen the Surgical Workforce: Recruit and train more ophthalmologists and ophthalmic
technicians to meet the growing demand for cataract surgeries. Consider providing incentives for
professionals to work in remote areas.

Optimize Use of Resources: Improve the allocation of resources by identifying high-demand areas and
focusing efforts where they are most needed. This includes better management of surgical schedules
and ensuring the availability of necessary supplies.

Targeted Outreach and Education: Develop gender-sensitive outreach programs that specifically
address the barriers women face in accessing cataract surgery, such as cost, fear, and lack of
awareness. Community health workers can play a key role in educating women about the importance of
cataract surgery and how to access it.

Subsidize Surgery for Women: Implement financial assistance programs or subsidies for women who
cannot afford cataract surgery. This could be supported by government health funds or partnerships
with international organizations.

Monitor and Report Gender Disparities: Establish a system for monitoring gender disparities in
cataract surgery uptake and outcomes. Regular reporting on these metrics can help track progress and
ensure that strategies to reduce gender inequality are effective.

Increase Gender Representation in the Eye Health Workforce: Actively recruit and support women in
eye health professions through targeted training programs and mentorship, ensuring a balanced and
diverse workforce that can contribute to addressing the unique needs of all patients.



Prioritize Access for People with Disabilities and other Marginalized and Vulnerable Groups:
Implement targeted strategies to ensure equitable access to cataract surgery and eye care services for
marginalized populations, especially people with disabilities, who often face multiple barriers. Tailor
outreach programs and services to meet the specific needs of these groups, recognizing that
individuals with vision impairment are more likely to have additional disabilities.

Advocate for Inclusive and Disability-Focused Policies: Collaborate with policymakers to develop
and implement inclusive policies that ensure access to eye care for all, with a special emphasis on
addressing the unique challenges faced by people with disabilities and other vulnerable populations.

Enhance Workforce Diversity with a Focus on Disability Inclusion: Actively recruit and support
individuals with disabilities, including those with vision impairment who often experience additional
disabilities, into the eye health workforce. This strategy promotes an inclusive environment that better
addresses the complex needs of all patients and ensures a more equitable delivery of care.

Reduce Financial Barriers: Establish a national cataract surgery subsidy program or provide free
surgeries for the poorest segments of the population. This could be funded through government health
budgets, international aid, or partnerships with NGOs.

Improve Geographical Accessibility: Expand the availability of cataract surgery services in remote and
rural areas by setting up satellite clinics or utilizing mobile eye care units. Strengthening referral
systems and providing transportation for patients in rural areas could also help reduce geographical
barriers.

Increase Awareness and Education: Develop community education programs to raise awareness
about cataract, its treatability, and the importance of early intervention. These programs should target
both the general public and healthcare providers at the primary care level to improve referral practices.

Capacity Building for Healthcare Workers: Implement ongoing training and capacity-building
initiatives for all levels of eye care providers, including community health workers, to enhance early
detection, referral, and post-operative care. Consider partnerships with international eye health
organizations to facilitate this training.

Integrate Eye Care into Primary Health Services: Encourage the integration of basic eye care services
into primary healthcare, allowing for earlier detection and management of cataract and other eye
conditions. This could involve training primary healthcare providers to perform basic eye exams and
refer cases to specialized services.

Improve Data Collection and Monitoring: Strengthen the capacity for data collection, management,
and analysis related to cataract surgeries and outcomes. This willimprove planning, resource
allocation, and monitoring of progress towards national eye health goals.



7. Enhance Patient Outcomes and Follow-Up Care

Implement a National Follow-Up Program: Establish a national follow-up care program for cataract
surgery patients to monitor outcomes and manage any complications. This program should include
regular follow-up appointments, and the data collected should be used to continuously improve
surgical practices.

Focus on Visual Rehabilitation: Develop programs that offer visual rehabilitation services for patients
with poor post-operative outcomes, including those who do not regain functional vision despite surgery.
This could include the provision of low-vision aids and support services.

Patient Education on Post-Operative Care: Ensure that patients and their families are educated about
the importance of post-operative care and follow-up visits to maximize the chances of successful
surgery outcomes.

8. Strengthen Partnerships and Collaboration

Collaborate with International Organizations: Leverage partnerships with international organizations,
such as the World Health Organization (WHO) and NGOs focused on eye health, to access technical
expertise, funding, and resources to scale up cataract surgery services.

Engage Local Communities: Foster strong partnerships with local communities and leaders to support
eye health initiatives, increase community buy-in, and enhance the sustainability of interventions.

9. Expand Access to Refractive Error Services

Increase Availability of Optical Services: Establish more optical centres, particularly in rural and
underserved areas, to improve access to spectacles and other vision correction devices. This could
involve training optometrists and other eye care professionals and setting up partnerships with private
optical businesses.

Mobile Vision Clinics: Implement mobile vision clinics to reach populations in remote areas. These
clinics can provide vision screening, refraction services, and immediate dispensing of spectacles.

10. Improve Refractive Error Coverage (REC) and Effective Refractive
Error Coverage (eREC)

Quality Assurance in Optical Services: Implement quality assurance programs to ensure that the
spectacles provided meet the required standards and that they effectively correct the patients' vision.
This includes regular monitoring of optical centres and training for opticians.

Post-Dispensation Follow-Up: Introduce follow-up mechanisms to ensure that patients who receive
spectacles are satisfied with the correction and that the spectacles are being used effectively. This
could include scheduled follow-up visits or telephone check-ins.

11. Community-Based Vision Screening and Awareness Programs

Community-Based Vision Screening: Develop and implement community-based vision screening
programs to identify and correct refractive errors in the population.

Community Awareness Campaigns: Conduct community-based awareness campaigns to educate
the public about the importance of regular eye exams and the availability of corrective services for
refractive errors. This can help increase demand for refractive services and ensure that more people
receive the correction they need.



12. Subsidize Spectacle Costs

Provide Affordable Spectacles: Establish a subsidized spectacle program to make vision correction
more affordable, especially for low-income populations. This could be achieved through government
subsidies, partnerships with NGOs, or bulk purchasing agreements with spectacle manufacturers.

Recycling and Donation Programs: Initiate programs that collect, refurbish, and redistribute used
spectacles to those in need, particularly in underserved areas. This could help bridge the gap for those
who cannot afford new spectacles.

13. Strengthen Workforce Capacity in Refractive Error Management

Train More Optometrists and Refractionists: Increase the number of trained optometrists and
refractionists in the country through dedicated training programs and continuous professional
development opportunities. This will help expand the capacity to diagnose and correct refractive errors.

Integrate Refractive Error Training into Primary Health Care: Train primary healthcare providers to
perform basic vision screening and refer patients for further assessment and correction of refractive
errors. This can help in the early identification and management of refractive issues at the community
level.

14. Monitor and Evaluate Refractive Error Services

Establish a Monitoring System: Develop a system to track the provision of refractive error services,
including the number of people screened, prescribed spectacles, and the effectiveness of the
correction provided. This data can inform future planning and resource allocation.

Conduct Regular Surveys: Periodically conduct population-based surveys to assess the prevalence of
refractive errors and the effectiveness of the services provided. This will help in understanding the
evolving needs and improving service delivery.

15. Plan for a Likely Increase in the Burden of Posterior Segment Disease

Expand Diagnostic and Treatment Capacity: Invest in advanced diagnostic tools and treatment
options for posterior segment diseases to ensure timely and effective care.

Train Specialized Eye Care Professionals: Increase the number of ophthalmologists and technicians
with expertise in posterior segment diseases through targeted training programs.

Enhance Access to Advanced Treatments: Ensure the availability of cutting-edge medical
technologies and treatments, particularly in rural and underserved areas.

Integrate Screening into Routine Eye Care: Incorporate regular screening for posterior segment
diseases into standard eye care practices to detect and manage conditions early.

These additional recommendations aim to create a comprehensive strategy that not only addresses immediate
needs but also builds a stronger, more equitable, and sustainable eye health system in Burundi. These
recommendations aim to improve access to and the quality of refractive error services in Burundi, ultimately
reducing the burden of uncorrected refractive errors and improving the overall eye health of the population.
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APPENDIX 2. POOLED VISION IMPAIRMENT DATA

The data in this appendix was extracted from the RAAB Database ?® and pooled to calculate sub-regional prevalence of blindness and vision impairment in people
aged 50 years and older.

Blindness
50+ Population Extr. Magnitude Blind Prev. Blind
RAAB COUNTRY (YEAR) Women Men Total Women Men Total Women Men Total
n n n n n n % % %
Botswana (2014) 143,864 108,911 252,775 5,950 5,453 11,403 41% 5.0% 4.5%
Eritrea 349,353 281,698 631,051 25,218 17,020 42,232 7.2% 6.0% 6.7%
Ethiopia, Oromia (Jimma 2021) 190,272 165,504 355,776 7,761 4,060 11,821 4.1% 2.5% 3.3%
Kenya, Coast Kwale (2011) 35,847 35,477 70,964 1,199 686 1,885 3.3% 1.9% 2.7%
Kenya, Eastern Embu (2007) 15,800 13,760 29,560 178 171 350 1.1% 1.2% 1.2%
Kenya, Rift Valley Kericho (2007) 42,246 41,148 83,394 916 587 1,503 2.2% 1.4% 1.8%
Kenya, Rift Valley Nakuru (2005) 44,195 44,519 88,714 489 576 1,065 1.1% 1.3% 1.2%
Madagascar, Analamanga (2015) 3,438 2,063 5,501 24 14 38 0.7% 0.7% 0.7%
Malawi, Southwestern (2023) 237,272 206,116 443,388 6,475 4,948 11,423 2.7% 2.4% 2.6%
Mozambique, Inhambane (2016) 113,993 67,620 181,613 8,022 3,578 11,600 7.0% 5.3% 6.4%
Mozambique, Nampula (2018) 219,209 230,003 449,212 11,361 8,873 20,233 5.2% 3.9% 4.5%
Rwanda (2015) 625,505 465,865 1,091,370 5,654 5,940 11,594 0.9% 1.3% 1.1%
Tanzania, Morogoro (2016) 127,124 123,968 251,092 3,787 2,913 6,699 3.0% 2.3% 2.7%
Tanzania, Singida (2017) 75,539 91,473 167,012 3,265 2,423 5,688 4.3% 2.6% 3.4%
Uganda, Central Mubende (2012) 22,057 23,958 46,015 415 517 932 1.9% 2.2% 2.0%
Uganda, Northern Karamoja (2023) 30,720 22,140 52,860 1,655 920 2,575 5.4% 4.2% 4.9%
Uganda, Western Hoima (2013) 22,100 22,000 44,100 459 397 856 2.1% 1.8% 1.9%
Uganda, Western Ntungamo (2011) 21,283 16,972 38,255 359 178 537 1.7% 1.0% 1.4%
Zambia, Muchinga (2017) 29,208 27,092 56,300 1166 1147 2,314 4.0% 4.2% 4.1%
TOTAL 2,349,025 1,990,287 4,338,952 84,353 60,401 144,748 3.6% 3.0% 3.3%
MIN 3,438 2,063 5,501 24 14 38 0.7% 0.7% 0.7%
MAX 625,505 465,865 1,091,370 25,218 17,020 42,232 7.2% 6.0% 6.7%
AVERAGE 123,633 104,752 228,366 4,440 3,179 7,618 3.3% 2.7% 3.0%
MEDIAN 44,195 44,519 88,714 1,655 1,147 2,575 3.0% 2.3% 2.7%




Svi

50+ Population Extr. Magnitude SVI Prev. SVI
RAAB COUNTRY (YEAR) Women Men Total Women Men Total Women Men Total
n n n n n n % % %
Botswana (2014) 143,864 108,911 252,775 2,312 1,735 4,047 1.6% 1.6% 1.6%
Eritrea 349,353 281,698 631,051 10,227 6,478 16,705 2.9% 2.3% 2.6%
Ethiopia, Oromia (Jimma 2021) 190,272 165,504 355,776 5,770 3,705 9,475 3.0% 2.2% 2.7%
Kenya, Coast Kwale (2011) 35,847 35,477 70,964 1,034 766 1,800 2.9% 2.2% 2.5%
Kenya, Eastern Embu (2007) 15,800 13,760 29,560 144 82 226 0.9% 0.6% 0.8%
Kenya, Rift Valley Kericho (2007) 42,246 41,148 83,394 645 597 1,242 1.5% 1.5% 1.5%
Kenya, Rift Valley Nakuru (2005) 44,195 44,519 88,714 439 680 1,119 1.0% 1.5% 1.3%
Madagascar, Analamanga (2015) 3,438 2,063 5,501 29 13 42 0.8% 0.6% 0.8%
Malawi, Southwestern (2023) 237,272 206,116 443,388 5,766 5,532 11,298 2.4% 2.7% 2.5%
Mozambique, Inhambane (2016) 113,993 67,620 181,613 4,717 2,506 7,223 41% 3.7% 4.0%
Mozambique, Nampula (2018) 219,209 230,003 449,212 6,965 5,364 12,329 3.2% 2.3% 2.7%
Rwanda (2015) 625,505 465,865 1,091,370 4,582 3,328 7,910 0.7% 0.7% 0.7%
Tanzania, Morogoro (2016) 127,124 123,968 251,092 3,372 3,794 7,166 2.7% 3.1% 2.9%
Tanzania, Singida (2017) 75,539 91,473 167,012 1,745 1,420 3,165 2.3% 1.6% 1.9%
Uganda, Central Mubende (2012) 22,057 23,958 46,015 306 205 511 1.4% 0.9% 1.1%
Uganda, Northern Karamoja (2023) 30,720 22,140 52,860 910 709 1,618 3.0% 3.2% 3.1%
Uganda, Western Hoima (2013) 22,100 22,000 44,100 368 410 777 1.7% 1.9% 1.8%
Uganda, Western Ntungamo (2011) 21,283 16,972 38,255 158 216 374 0.7% 1.3% 1.0%
Zambia, Muchinga (2017) 29,208 27,092 56,300 833 895 1728 2.9% 3.3% 3.1%
TOTAL 2,349,025 1,990,287 4,338,952 50,322 38,435 88,755 2.1% 1.9% 2.0%
MIN 3,438 2,063 5,501 29 13 42 0.7% 0.6% 0.7%
MAX 625,505 465,865 1,091,370 10,227 6,478 16,705 4.1% 3.7% 4.0%
AVERAGE 123,633 104,752 228,366 2,649 2,023 4,671 2.1% 1.9% 2.0%
MEDIAN 44,195 44,519 88,714 1,034 895 1,800 2.3% 1.9% 1.9%




MVI

50+ Population Extr. Magnitude MVI Prev. MVI
RAAB COUNTRY (YEAR) Women Men Total Women Men Total Women Men Total
n n n n n n % % %
Botswana (2014) 143,864 108,911 252,775 9,579 8,421 18,000 6.7% 7.7% 7.1%
Eritrea 349,353 281,698 631,051 32,299 27,448 59,741 9.2% 9.7% 9.5%
Ethiopia, Oromia (Jimma 2021) 190,272 165,504 355,776 18,688 12,280 30,968 9.8% 7.4% 8.7%
Kenya, Coast Kwale (2011) 35,847 35,477 70,964 4,996 4,392 9,387 13.9% 12.4% 13.2%
Kenya, Eastern Embu (2007) 15,800 13,760 29,560 716 621 1,336 4.5% 4.5% 4.5%
Kenya, Rift Valley Kericho (2007) 42,246 41,148 83,394 1,913 2,238 4,152 4.5% 5.4% 5.0%
Kenya, Rift Valley Nakuru (2005) 44,195 44,519 88,714 1,848 2,000 3,848 4.2% 4.5% 4.3%
Madagascar, Analamanga (2015) 3,438 2,063 5,501 118 42 159 3.4% 2.0% 2.9%
Malawi, Southwestern (2023) 237,272 206,116 443,388 17,456 12,381 29,837 7.4% 6.0% 6.7%
Mozambique, Inhambane (2016) 113,993 67,620 181,613 9,732 5,562 15,294 8.5% 8.2% 8.4%
Mozambique, Nampula (2018) 219,209 230,003 449,212 24,496 24,808 49,305 11.2% 10.8% 11.0%
Rwanda (2015) 625,505 465,865 1,091,370 19,561 9,221 28,782 3.1% 2.0% 2.6%
Tanzania, Morogoro (2016) 127,124 123,968 251,092 12,493 15,021 27,514 9.8% 12.1% 11.0%
Tanzania, Singida (2017) 75,539 91,473 167,012 5,697 5,611 11,308 7.5% 6.1% 6.8%
Uganda, Central Mubende (2012) 22,057 23,958 46,015 1,054 1,097 2,151 4.8% 4.6% 4.7%
Uganda, Northern Karamoja (2023) 30,720 22,140 52,860 2,245 2,009 4,255 7.3% 9.1% 8.0%
Uganda, Western Hoima (2013) 22,100 22,000 44,100 1,035 1,275 2,310 4.7% 5.8% 5.2%
Uganda, Western Ntungamo (2011) 21,283 16,972 38,255 1,097 859 1,955 5.2% 5.1% 5.1%
Zambia, Muchinga (2017) 29,208 27,092 56,300 2,728 2,685 5,412 9.3% 9.9% 9.6%
TOTAL 2,349,025 1,990,287 4,338,952 167,751 137,971 305,714 7.1% 6.9% 7.0%
MIN 3,438 2,063 5,501 118 42 159 3.1% 2.0% 2.6%
MAX 625,505 465,865 1,091,370 32,299 27,448 59,741 13.9% 12.4% 13.2%
AVERAGE 123,633 104,752 228,366 8,829 7,262 16,090 7.1% 7.0% 7.1%
MEDIAN 44,195 44,519 88,714 4,996 4,392 9,387 7.3% 6.1% 6.8%




EVI

50+ Population Extr. Magnitude EVI Prev. EVI

RAAB COUNTRY (YEAR) Women Men Total Women Men Total Women Men Total

n n n n n n % % %
Botswana (2014) 143,864 108,911 252,775 * * * * * *
Eritrea 349,353 281,698 631,051 24,462 21,990 46,453 7.0% 7.8% 7.4%
Ethiopia, Oromia (Jimma 2021) 190,272 165,504 355,776 18,381 10,208 28,589 9.7% 6.2% 8.0%
Kenya, Coast Kwale (2011) 35,847 35,477 70,964 * * * * * *
Kenya, Eastern Embu (2007) 15,800 13,760 29,560 * * * * * *
Kenya, Rift Valley Kericho (2007) 42,246 41,148 83,394 * * * * * *
Kenya, Rift Valley Nakuru (2005) 44,195 44,519 88,714 * * * * * *
Madagascar, Analamanga (2015) 3,438 2,063 5,501 * * * * * *
Malawi, Southwestern (2023) 237,272 206,116 443,388 18,710 11,988 30,699 7.9% 5.8% 6.9%
Mozambique, Inhambane (2016) 113,993 67,620 181,613 * * * * * *
Mozambique, Nampula (2018) 219,209 230,003 449,212 * * * * * *
Rwanda (2015) 625,505 465,865 1,091,370 * * * * * *
Tanzania, Morogoro (2016) 127,124 123,968 251,092 13,312 11,911 25,223 10.5% 9.6% 10.0%
Tanzania, Singida (2017) 75,539 91,473 167,012 * * * * * *
Uganda, Central Mubende (2012) 22,057 23,958 46,015 * * * * * *
Uganda, Northern Karamoja (2023) 30,720 22,140 52,860 2,127 2,018 4,144 6.9% 9.1% 7.8%
Uganda, Western Hoima (2013) 22,100 22,000 44,100 * * * * * *
Uganda, Western Ntungamo (2011) 21,283 16,972 38,255 * * * * * *
Zambia, Muchinga (2017) 29,208 27,092 56,300 * * * * * *
TOTAL 2,349,025 1,990,287 4,338,952 76,992 58,115 135,108 8.2% 7.3% 7.8%
MIN 3,438 2,063 5,501 2,127 2,018 4,144 6.9% 5.8% 6.9%
MAX 625,505 465,865 1,091,370 24,462 21,990 46,453 10.5% 9.6% 10.0%
AVERAGE 123,633 104,752 228,366 15,398 11,623 27,022 8.4% 7.7% 8.0%
MEDIAN 44,195 44,519 88,714 18,381 11,911 28,589 7.9% 7.8% 7.8%




APPENDIX 3. POOLED CSC AND eCSC DATA

The data in this appendix was extracted from the RAAB Database ?® and pooled to calculate sub-regional prevalence of blindness and vision impairment in people

aged 50 years and older.

CSC eCSC Quality gap

RAAB COUNTRY (YEAR) <3/60 <6/18 <3/60 <6/18 <3/60 <6/18

Women Men Total Women Men Total Women Men Total Women Men Total Total Total
Botswana (2014) 74.8 79.8 76.8 51.9 54.3 52.9 54.2 40.6 48.7 36.9 26.2 32.6 36.6 38.4
Ethiopia, Oromia (Jimma 2021) 53.8 72.8 61.1 30.4 39.6 33.9 20.1 29.0 23.5 10.5 15.4 12.3 61.5 63.6
Kenya, Coast Kwale (2011) 67.3 84.7 75.2 33.7 48.2 40.0 49.5 57.5 53.1 23.5 31.0 26.7 29.4 33.2
Kenya, Eastern Embu (2007) 66.6 77.7 72.5 32.4 41.0 36.5 37.0 32.8 34.7 19.3 15.6 17.6 52.1 51.9
Kenya, Rift Valley Kericho (2007) 75.8 89.9 82.6 55.0 60.4 57.7 45.3 62.3 53.5 33.9 35.2 34.6 35.3 40.2
Kenya, Rift Valley Nakuru (2005) 85.4 82.9 84.1 55.7 59.2 57.5 59.5 47.2 53.3 37.4 32.8 35.1 36.6 38.1
Madagascar, Analamanga (2015) 77.8 73.1 75.8 45.0 47.8 46.1 62.0 48.4 56.3 35.3 32.3 34.2 25.8 25.8
Malawi, Southwestern (2023) 21.9 48.7 36.1 6.1 17.7 10.8 8.6 24.4 17.0 1.7 8.2 4.3 53.0 59.7
Mozambique, Inhambane (2016) 22.4 51.0 32.1 11.3 24.3 15.5 8.6 34.7 17.4 4.3 16.1 8.2 45.6 47.6
Mozambique, Nampula (2018) 25.2 42.9 33.3 9.1 21.3 14.4 11.1 30.1 19.9 4.3 13.4 8.3 40.4 42.7
Rwanda (2015) 69.9 68.2 69.3 44.4 46.8 45.2 54.7 51.0 53.4 33.2 35.6 33.9 22.9 24.9
Tanzania, Morogoro (2016) 48.3 70.6 59.0 17.0 24.3 20.6 19.9 31.4 25.4 6.4 10.8 8.6 56.9 58.2
Tanzania, Singida (2017) 46.4 63.3 54.1 22.3 34.3 27.7 29.4 39.1 33.9 14.3 20.1 16.9 37.4 38.9
Uganda, Central Mubende (2012) 44.8 45.8 45.3 19.8 24.0 21.7 34.3 35.2 34.8 14.4 18.4 16.2 23.3 25.4
Uganda, Northern Karamoja (2023) 57.0 83.8 71.0 33.6 49.0 41.2 15.7 28.4 22.3 9.0 15.8 12.3 68.6 70.1
Uganda, Western Hoima (2013) 37.4 70.9 53.9 15.2 26.6 20.8 21.6 47.6 34.4 8.6 17.3 12.9 36.1 38.0
Uganda, Western Ntungamo (2011) 57.3 69.3 62.2 32.7 29.1 31.1 33.3 46.5 38.7 19.6 18.4 19.1 37.8 38.7
Zambia, Muchinga (2017) 25.9 53.8 41.3 11.4 28.1 19.6 20.7 26.3 23.8 8 13.6 10.8 42.4 45.2
MIN 21.9 42.9 32.1 6.1 17.7 10.8 8.6 24.4 17.0 1.7 8.2 4.3 22.9 24.9
MAX 85.4 89.9 84.1 55.7 60.4 57.7 62.0 62.3 56.3 37.4 35.6 35.1 68.6 70.1
AVERAGE 53.2 68.3 60.3 29.3 37.6 33.0 32.5 39.6 35.8 17.8 20.9 19.1 41.2 43.4
MEDIAN 55.4 70.8 61.7 31.4 37.0 32.5 31.4 37.2 34.6 14.4 17.9 16.6 37.6 39.6
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