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Abstract

Purpose The quality of cataract surgery delivered in

sub-Saharan Africa (SSA) is a significant constraint to

achieving the elimination of avoidable blindness. No

published reports from routine SSA cataract services

attain theWHO benchmarks for visual outcomes; poor

outcomes (\6/60) often comprise 20% in published

case series. This Delphi exercise aimed to identify and

prioritise potential interventions for improving the

quality of cataract surgery in SSA to guide research

and eye health programme development.

Methods An initial email open-question survey

created a ranked list of priorities for improving quality

of surgical services. A second-round face-to-face

discussion facilitated at a Vision 2020 Research

Mentorship Workshop in Tanzania created a refined

list for repeated ranking.

Results Seventeen factors were agreed that might

form target interventions to promote quality of

cataract services. Improved training of surgeons was

the top-ranked item, followed by utilisation of biom-

etry, surgical equipment availability, effective moni-

toring of outcomes of cataract surgery by the surgeon,

and well-trained support staff for the cataract pathway

(including nurses seeing post-operative cases).

Conclusion Improving the quality of cataract sur-

gery in SSA is a clinical, programmatic and public

health priority. In the absence of other evidence, the

collective expert opinion of those involved in oph-

thalmic services regarding the ranking of factors to

promote quality improvement, refined through this

Delphi exercise, provides us with candidate interven-

tion areas to be evaluated.

Keywords Cataract � Delphi technique � Quality
improvement � Sub-Saharan Africa

Introduction

One in three of the world’s 32.4 million blind people

(\3/60 presenting visual acuity (VA) in the better-

seeing eye) are blind due to cataract, and this

proportion is closer to one half in sub-Saharan Africa

(SSA) [1, 2]. In addition, there are many millions more

who have significant visual impairment from cataract.

This is despite an effective, low-cost cure for cataract

having been known for decades.

The availability of cataract surgical services in SSA

is by no means universal, but even where services are

available, uptake has mostly been below the level

required for elimination of cataract blindness [3].

Cataract surgical rates (CSR) of around 500 opera-

tions/million population/annum are frequently
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reported, well below the target of 2000 that has been

suggested by the World Health Organisation (WHO)

[4, 5]. A commonly cited barrier to acceptance of

surgery is concern about poor outcomes from surgery

amongst potential beneficiaries [6–9].

The WHO defines the quality of outcomes as

‘‘good’’ if the vision is 6/18 or better and ‘‘poor’’ if it is

\6/60. WHO outcome quality targets have been set of

[80% ‘‘good’’ uncorrected outcome and/or 90%

‘‘good’’ best-corrected acuity, [4 week post-opera-

tively and a maximum of 5% having a ‘‘poor’’

outcome [10]. Although large case series have been

published from higher volume settings, demonstrating

79% ‘‘good’’ uncorrected outcomes (by a single

surgeon doing [1455 adult cataracts per year) [11]

and 89% best-corrected (in a unit doing [1800

cataracts per year) [12], to our knowledge, there are

no published series of cataract cases from routine

African hospital services that attain the WHO bench-

marks. Rates of ‘‘poor’’ outcomes typically sit over

20% (range 14.6–44% from a review of case series)

[13]. This is not the experience of the rest of the world,

with recent international studies showing that the

proportion of poor outcomes is a particular problem

for SSA [14, 15].

If 20% of operated cataract cases fail to attain 6/60,

it can be expected that this will generate some negative

publicity in the general population that might then

discourage uptake of surgery in an unhelpful feedback

loop. Improving the quality of surgery on offer in SSA

is therefore critical to the goal of increasing the

quantity of surgery being performed and the reduction

in cataract blindness.

There is an established link between the volume of

surgery performed by a surgeon and the outcomes of

surgery; the largest published study reported an

eightfold increase in the complication rate for the

least active surgeons (50–250 cataracts per year) when

compared to the most active ([1000 cataracts per

year) [16].

In grading systems of the quality of evidence,

‘‘expert opinion’’ is considered the poorest quality

source (www.cebm.net/oxford-centre-evidence-

based-medicine-levels-evidence-march-2009). How-

ever, where the evidence base is weak it may be the

only option or at least offer a starting point to those

wishing to further develop the evidence base.

To improve upon an unrefined ‘‘expert opinion’’,

the Delphi method provides a structured

communication methodology that utilises a group of

experts to predict or prioritise variables in an iterative

process [17]. Its use in health care and research is

increasing, and in the ophthalmic literature, it has been

used to select clinical indicators for evaluation of

disease progression and to guide selection of outcome

measures by international research communities

[18–20].

Given cataract’s pre-eminence as a global cause of

blindness, there is a relative paucity of studies

exploring interventions to improve outcomes in low-

and middle-income countries. The purpose of this

study was to generate consensus, using a Delphi

process, around what factors might have the strongest

influence on the outcomes of surgery and therefore

form appropriate focuses for intervention.

Methods

The population of experts we sought to draw from

were those with clinical, programme management and

research experience within SSA. To provide a greater

breadth of experience and background to give a

broader range of perspectives, we also included

experts with experience in ophthalmic service delivery

development and surgical training in SSA, but who

currently work in non-African health systems.

A Vision 2020 Research MentorshipWorkshop had

been arranged in Moshi, Tanzania, in January 2017.

There were 20 delegates from several ophthalmology

training centres in Tanzania, Kenya and Uganda,

within the College of Ophthalmologists of East,

Central and Southern Africa (14), International Centre

for Eye Health at the London School of Hygiene &

Tropical Medicine (5), UK National Health Service

(1) and the Royal College of Ophthalmologists UK

(1). This therefore provided a diverse and experienced

group to participate in this exercise.

The first round of the process was undertaken

through an email survey. Delegates were emailed in

advance of the meeting by an external administrator.

The rationale was stated by explaining that ‘‘Many

involved with providing cataract surgery in sub-

Saharan Africa find that the WHO benchmarks for

visual outcomes are difficult to attain. In order to

identify interventions that will help improve out-

comes, we would be grateful for your opinion

regarding what areas most need attention.’’
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Delegates were posed an open question: ‘‘What

changes can you suggest that would improve the

quality of cataract surgery and the patient outcomes in

your country? This is not specifically looking for

changes you would like to see your own eye depart-

ment, but for anyone currently offering cataract

surgery in your country (the changes you suggest

could relate to any part of the programme from the

training of surgeons, management of hospitals or

community-based services, equipment, the surgical

techniques themselves or any aspect of clinical care

before, during or after the surgery—anything you

think will improve outcomes for patients)’’.

Delegates were asked to rank their responses from

the most important factor to the least important. The

responses were emailed to an administrator, who

removed identifying information, so that anonymity in

response analysis was both perceived and achieved.

Responses were collated by a researcher who was not

taking part in the subsequent face-to-face round. No

contributor’s response was therefore identifiable. The

lists of factors received were then themed and similar

responses coalesced and scored. From each candi-

date’s list, 10 points were allocated to the factor

deemed most important, 9 points for the second placed

factor, 8 points for the third and so on; no candidate

offered more than 10 suggestions. Points were then

totalled and a first-round ranking generated.

In the next stage of the Delphi process, the list was

presented to the delegates for plenary discussion and

refinement prior to the second iteration of grading. The

discussion was facilitated in a face-to-face session to

consider each factor in turn.

After the discussion, delegates were then asked to

grade factors on the refined list frommost important to

least important. These ranked responses were then

again collated, scored and analysed.

Results

The first-round open-question email survey produced

suggestions from 7 of the 18 people surveyed

(response rate 39%). Two researchers involved in this

study were excluded from the list of 20 delegates. The

responses were synthesised into 18 proposed factors

that, if developed, were perceived to ‘‘be contributory

to the provision of good-quality cataract surgery’’. The

ranked factors are listed in Table 1.

During the facilitated discussion, two factors

(‘‘biometry’’ and ‘‘availability of a broad range of

low-cost intra-ocular lenses (IOL)’’) were amalga-

mated as one without the other has little meaning. No

factor was discarded outright, and no new factors were

proposed at the meeting. Following discussion, the

facilitator distributed lists of factors, and responses

were obtained from 12 of the 14 delegates (response

rate 86%). Allocation of points was again undertaken.

The 12 delegates each independently ordered the

factors from most important to least important. The

most important was given a score of 17, incrementing

1 point less for each subsequent factor listed. A

maximum score of 204 was therefore possible, as

shown in Table 2. In each round of the process, the

majority of respondents were African clinicians

working currently in SSA, and the respondents not

currently resident in SSA had each lived a minimum of

5 years in SSA and were all currently actively engaged

in SSA ophthalmic research or clinical service

development.

Discussion

Progress towards elimination of cataract blindness as a

public health problem in SSA has been slow. The

quantity of cataract surgery being performed is still

inadequate, and the quality of the surgical service

across the continent is believed to be below WHO

benchmarks for the visual outcomes of surgery in

routine service provision [3, 13].

Evidence from research has led to few candidate

interventions to improve the outcomes of surgery.

Some interventions, such as routine use of an intra-

ocular lens, have been widely taken up [21]. Others,

such as surgeons monitoring their outcomes

[10, 12, 22–24], the use of intra-cameral cefuroxime

as prophylaxis against endophthalmitis [25] or the

routine use of biometry [3], have not been so widely

adopted in SSA. Biometry utilisation, which is stan-

dard in the majority of the world, has not been

introduced systematically in SSA by either govern-

ments or non-governmental partners, and the contex-

tualised prospective evidence base to drive

implementation is lacking.

The underlying assumption of this study is that

those involved with service provision have insight into

which factors will actually lead to improved surgical
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quality that patients will regard as better. Regardless

of the validity of that assumption, research agendas

might be considered to have greater chance of

translating into behavioural change if they reflect the

priorities perceived by those working within the

healthcare systems where development is desired.

Table 1 First-round scoring of factors perceived to be important to high-quality cataract services

Proposed factor to improve the quality of cataract surgery and patient outcomes Cumulative score

Biometry 40

Well-trained surgeons 39

Equipment (non-consumable) such as cataract sets/microscopes 34

Effective monitoring of outcomes of cataract surgery by the surgeon 32

High volumes of patients (e.g. from outreach programs, community referral networks) 22

Consumables (e.g. viscoelastics, trypan blue) 21

Well-trained support staff for cataract pathway (including nurses seeing post-operative cases) 20

Refresher training available to surgeons (e.g. wet labs) 17

Post-operative refraction/monitoring of refractive outcomes 14

Availability of broad range of low-cost IOL 14

Opportunity for anonymous feedback from patients to their cataract surgeon 10

External (e.g. MOH) monitoring of cataract surgical outcomes 9

Fixed facilities (well-functional base operating theatre) 9

Vitrector 8

Proper case selection 7

Increase number of sub-specialised ophthalmologists (e.g. VR surgeons to deal with complications) 9

Close follow-up 5

Patient education 4

Table 2 Second-round scoring of factors perceived to be important to high-quality cataract services

Rank Proposed factor to improve the quality of cataract surgery and patient outcomes Score

1 Improved training of surgeons 196

2 Biometry 182

3 Equipment (non-consumable) (e.g. cataract instruments/microscopes) 173

4 Effective monitoring of outcomes of cataract surgery by the surgeon 158

5 Well-trained support staff for cataract pathway (including nurses seeing post-operative cases) 152

6 Post-operative refraction/monitoring of refractive outcomes 138

7 Fixed facilities (well-functional base operating theatre) 131

8 Consumables (e.g. viscoelastics, trypan blue) 129

9 Proper case selection 128

10 High volumes of patients (e.g. community referral networks/outreach) 126

11 Refresher training available to surgeons (wet labs) 105

12 Vitrector 95

13 Close follow-up 92

14 Patient education 88

15 Opportunity for anonymous feedback from patients to their surgeon 83

16 External (e.g. MOH) monitoring of cataract surgical outcomes 81

17 Increase number of sub-specialised ophthalmologists (e.g. VR surgeons to deal with complications) 79
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This Delphi exercise provides a prioritised list of

factors, proposed and refined by those active in eye

healthcare research and service delivery in SSA, for

consideration as the most relevant interventions to be

evaluated to improve the objective visual outcomes

and patient-reported outcome measures of cataract

surgery.

Themajority of suggested factors would be targeted

at the individual hospital level. Improved surgical

training, however, would need engagement of training

institutions and universities, and it may be that

national Ministry of Health level implementation of

the suggested routine monitoring of cataract surgical

outcomes helps drive a culture of quality improvement

that encourages investigation into other effective

interventions.

This is a matter of public health importance. If a

cataract surgical rate of 500 is applied to an SSA

population of around 800 million, 400,000 operations

would be performed annually. However, if 20% of

these experience poor outcomes (\6/60), then 80,000

people are left worse than 6/60 after cataract surgery,

each of whom will likely negatively influence the

decision-making of other blind people considering

whether or not to present for surgery.

The effort towards improving outcomes is aimed at

moving SSA surgical outcomes towards the WHO

benchmark of 90% best-corrected good outcome (6/18

or better) and\5% poor outcome (\6/60). If achieved

across the continent, this would then reduce the

number of people\6/60 post-operatively from 80,000

to 20,000. Before scaling up the volume of surgery

being performed, improving the outcomes reported by

cataract surgical services is highly desirable.

Funding The Vision 2020 Research Mentorship Workshop

was funded by a Grant from British Council for the Prevention

of Blindness. JCB’s salary is supported by the Queen Elizabeth

Diamond Jubilee trust through the Commonwealth Eye Health

Consortium. MJB is supported by the Wellcome Trust (Grant

No. 098481/Z/12/Z). The sponsors had no role in the design or

conduct of this research.

Compliance with ethical standards

Conflict of interest All authors certify that they have no

affiliations with or involvement in any organisation or entity

with any financial interest (such as honoraria; educational

grants; participation in speakers’ bureaus; membership,

employment, consultancies, stock ownership or other equity

interest; and expert testimony or patent-licensing arrangements)

or non-financial interest (such as personal or professional

relationships, affiliations, knowledge or beliefs) in the subject

matter or materials discussed in this manuscript.

Ethical approval The Research Governance & Integrity

Office of the London School of Hygiene and Tropical Medicine

informed us that the requirement for ethical approval was

waived for this study which involved neither patients nor patient

data.

Informed consent Consent to participation in the initial email

survey was implied by participation, which was anonymised by

the use of an external administrator to manage email responses,

entirely voluntary and optional with no link to any future

opportunity. Informed verbal consent was obtained from all

individual participants included in the second round of the

study.

Open Access This article is distributed under the terms of the

Creative Commons Attribution 4.0 International License (http://

creativecommons.org/licenses/by/4.0/), which permits unre-

stricted use, distribution, and reproduction in any medium,

provided you give appropriate credit to the original

author(s) and the source, provide a link to the Creative Com-

mons license, and indicate if changes were made.

References

1. Pascolini D, Mariotti SP (2012) Global estimates of visual

impairment: 2010. Br J Ophthalmol 96(5):614–618

2. Bourne RR, Stevens GA,White RA, Smith JL, Flaxman SR,

Price H et al (2013) Causes of vision loss worldwide,

1990–2010: a systematic analysis. Lancet Glob Health

1(6):e339–e349

3. Lewallen S, Schmidt E, Jolley E, Lindfield R, Dean WH,

Cook C et al (2015) Factors affecting cataract surgical

coverage and outcomes: a retrospective cross-sectional

study of eye health systems in sub-Saharan Africa. BMC

ophthalmol 15:67

4. Lecuona K, Cook C (2011) South Africa’s cataract surgery

rates: why arewe notmeeting our targets? SAfrMed J (Suid-

Afrikaanse tydskrif vir geneeskunde) 101(8):510–512

5. Lewallen S, Williams TD, Dray A, Stock BC, Mathenge W,

Oye J et al (2010) Estimating incidence of vision-reducing

cataract in Africa: a new model with implications for pro-

gram targets. Arch Ophthalmol 128(12):1584–1589 (Chi-
cago, Ill: 1960)

6. Briesen S, Geneau R, Roberts H, Opiyo J, Courtright P

(2010) Understanding why patients with cataract refuse free

surgery: the influence of rumours in Kenya. Trop Med Int

Health 15(5):534–539

7. Adepoju FG, Adekoya BJ, Ayanniyi AA, Olatunji V (2012)

Poor cataract surgical output: eye care workers perspective

in north central Nigeria. Niger J Clin Pract 15(4):408–414

8. Rotchford AP, Rotchford KM, Mthethwa LP, Johnson GJ

(2002) Reasons for poor cataract surgery uptake—a quali-

tative study in rural South Africa. Trop Med Int Health

7(3):288–292

9. Syed A, Polack S, Eusebio C, Mathenge W, Wadud Z,

Mamunur AK et al (2013) Predictors of attendance and

Int Ophthalmol

123

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


barriers to cataract surgery in Kenya, Bangladesh and the

Philippines. Disabil Rehabil 35(19):1660–1667

10. Limburg H, Foster A, Gilbert C, Johnson GJ, Kyndt M

(2005) Routine monitoring of visual outcome of cataract

surgery. Part 1: development of an instrument. Br J Oph-

thalmol 89(1):45–49

11. Sherwin JC, Dean WH, Schaefers I, Courtright P, Metcalfe

N (2012) Outcomes of manual small-incision cataract sur-

gery using standard 22 dioptre intraocular lenses at Nkhoma

Eye hospital, Malawi. Int Ophthalmol 32(4):341–347

12. Yorston D, Gichuhi S, Wood M, Foster A (2002) Does

prospective monitoring improve cataract surgery outcomes

in Africa? Br J Ophthalmol 86(5):543–547

13. Lindfield R, Vishwanath K, Ngounou F, Khanna RC (2012)

The challenges in improving outcome of cataract surgery in

low and middle income countries. Indian J Ophthalmol

60(5):464–469

14. Congdon N, Yan X, Lansingh V, Sisay A, Muller A, Chan V

et al (2013) Assessment of cataract surgical outcomes in

settings where follow-up is poor: PRECOG, a multicentre

observational study. Lancet Glob Health 1(1):e37–e45

15. Lindfield R, Kuper H, Polack S, Eusebio C, Mathenge W,

Wadud Z et al (2009) Outcome of cataract surgery at one

year in Kenya, the Philippines and Bangladesh. Br J Oph-

thalmol 93(7):875–880

16. Bell CM, Hatch WV, Cernat G, Urbach DR (2007) Surgeon

volumes and selected patient outcomes in cataract surgery: a

population-based analysis. Ophthalmology 114(3):405–410

17. Dalkey N, Helmer O (1963) An experimental application of

the Delphi method to the use of experts. Manag Sci

9(3):458–467

18. Douglas RS, Tsirbas A, Gordon M, Lee D, Khadavi N,

Garneau HC et al (2009) Development of criteria for eval-

uating clinical response in thyroid eye disease using a

modified Delphi technique. Arch Ophthalmol

127(9):1155–1160 (Chicago, Ill: 1960)
19. Mathewson PA, Williams GP, Watson SL, Hodson J, Bron

AJ, Rauz S (2017) Defining ocular surface disease activity

and damage indices by an international Delphi consultation.

Ocul Surf 15(1):97–111

20. Hatemi G, Merkel PA, Hamuryudan V, Boers M, Dir-

eskeneli H, Aydin SZ et al (2014) Outcome measures used

in clinical trials for Behcet syndrome: a systematic review.

J Rheumatol 41(3):599–612

21. Yorston D (1998) Are intraocular lenses the solution to

cataract blindness in Africa? Br J Ophthalmol

82(5):469–471

22. Yorston D, Wormald R (2010) Clinical auditing to improve

patient outcomes. Community eye health. 23(74):48–49

23. Limburg H (2002) Monitoring cataract surgical outcomes:

methods and tools. Community Eye Health 15(44):51–53

24. Limburg H, Foster A, Gilbert C, Johnson GJ, Kyndt M,

Myatt M (2005) Routine monitoring of visual outcome of

cataract surgery. Part 2: results from eight study centres. Br

J Ophthalmol 89(1):50–52

25. Yorston D (2008) Using intracameral cefuroxime as a pro-

phylaxis for endophthalmitis. Community Eye Health

21(65):11

Int Ophthalmol

123


	What are the priorities for improving cataract surgical outcomes in Africa? Results of a Delphi exercise
	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Results
	Discussion
	Funding
	References




