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Background: Globally, cataract is the leading cause of blindness accounting for
51% and affecting approximately 39 million people. Visual rehabilitation is
achieved through sight-restoring surgery.

Objectives: The study aimed to assess the outcomes of cataract surgery that
were performed by senior ophthalmologists and residents at Jimma Medical
Center (JMC), Jimma, Southwest Ethiopia.

Methods: An institutional-based cross-sectional study was conducted among
341 patients who underwent cataract surgery. The surgery outcomes were
assessed using the Physician Quality Reporting System (PQRS) and WHO
guidelines. The primary outcomes of the study were post-surgical visual acuity
tests, complications within 30 days following surgery, and any additional
procedures required. Finally, the outcome of cataract surgery was rated as
good, borderline, or poor based on the post-surgical visual acuity test results
according to WHO guidelines, and as good vision, no/mild, moderate, or severe
visual impairment (VI), and blindness according to PQRS.

Results: Out of the 341 cataract surgeries performed, 171 were operated by
residents and 170 by senior ophthalmologists, respectively. The overall prevalence
of cataract surgery outcomes based on PQRS guidelines for post-operative visual
acuity tests showed good vision in 187 cases (54.8%), no/mild VI in 64 cases (18.8%),
moderate VI in 46 cases (13.5%), severe VI in 12 cases (3.5%), and blindness in 32
(9.1%). According to the WHO classification, 253 cases (74.2%) had a good outcome,
while 45 cases (13.25%) had a borderline outcome and 43 cases (12.6%) had a poor
outcome. The prevalence of cataract surgery outcomes varied among healthcare
professionals performing the surgeries. Less than 9.7% of patients required re-
surgery within the first month of operation due to complications.
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Conclusion: In summary, 54.8% of the patients achieved good vision with an
acuity test result of 6/12 or better. This finding meets the minimum Medicare
PQRS measure value of >50% for both professionals. The overall outcome of
cataract surgery showed a statistically significant difference between residents
and senior ophthalmologists who performed the procedures.

cataract surgery outcomes, visual acuity test, physician quality reporting system
measures, centers for Medicare and Medicaid services status, Ethiopia

Introduction

A cataract is defined as any opacity of the crystalline lens of the
eye (1). It is the leading cause of blindness globally, particularly in
developing countries, accounting for 51% of the 39 million blind
people worldwide, where 90% of them reside in low- and middle-
income countries (2-5).

Cataracts are typically associated with old age, but cataracts can
develop in all age groups due to various causes such as congenital
factors, trauma, systemic diseases, intraocular diseases like uveitis, or
some medications like steroids (6-8). Ultimately, the risk factors of
cataracts are genetic factors, age, smoking, high alcohol consumption,
lower socioeconomic status, and/or lower education, poor nutrition,
metabolic and systemic diseases, severe diarrhea, acidosis and
dehydration, environmental factors (exposure to sunlight and
radiation), host factors, and medications (9-12).

Cataracts usually develop in both eyes, although they may
progress at different rates. It can take anywhere from a few months
to several years for a cataract to form and interfere with vision. Nearly
everyone has some cataract formation by age 70 (13-16).

Cataracts impose a major burden on the individual, family, society,
and the country as a whole, with its treatment being costly (17-22).

While there are no proven methods for preventing cataracts,
surgery is the primary treatment option. Indications for cataract
surgery include visual impairment (VA of less than 3/60 in
Ethiopia) or when vision interferes with daily activities (23-25).
The medical indications of cataract surgery are diabetic retinopathy
(Media Clarity for Rx and Phacomorphic glaucoma), the health of
the eye, a dislocated lens into the anterior chamber, cosmetic
indication, and restoration of a black pupil in a blind eye (26-29).

Cataract surgery is one of the most successful surgical
procedures performed today. Over 95% of people who underwent
surgery reported significant improvement in their vision. Cataract
surgery is quick and gives immediate outcomes. Cataracts can be
removed at any time when the individual feels that it has interfered
with the daily activity/life. Different types of cataract surgery are
currently done [phacoemulsification and intra-capsular cataract
extraction (ICCE)]. Visual rehabilitation is made through sight-
restoring surgery. In recent years, the number of people who
undergo cataract surgery has increased rapidly, and it has become
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the most frequently performed cost-effective surgical procedure
throughout the world (30-37).

The outcome of cataract surgery is crucial, with measurements
based on post-operative visual acuity, functional ability, quality of
life, and economic rehabilitation (38-41). The patients’ visual
satisfaction, vision-related quality of life, ability to function in
daily activities, and their overall productivity mainly depend on
the visual outcome (42).

World Health Organization recommends the outcome of
cataract surgery based on the level of best-corrected visual acuity
(BCVA) where the poor outcome (BCVA <6/60) or borderline
(BCVA <6/18) after cataract surgery should not be >10%-20%
(43). Furthermore, several studies revealed that approximately
30%-50% of cataract-operated eyes cannot see, 6/60 (=20/200;
0.1), with the correction available to them, and the visual outcome
of cataract surgery does not meet the individual’s daily visual
demand due to concurrent sight-impairing eye diseases, early
surgical complications, inadequate optical correction, or long-
term complications (44-50).

In addition to WHO BCVA criteria, currently, other techniques
are applied to assess the outcome of cataract surgery [the physician
quality reporting system (PQRS) and the Centers for Medicare and
Medicaid Services (CMS)] to evaluate the quality of care delivered
by physicians as the objective indicator of performance. To date,
there are no studies evaluating the cataract surgery outcomes that
were done by senior and resident ophthalmologists by employing
multiple outcome indicators in the setting. Thus, the present study
aimed to assess the cataract surgery outcomes that were performed
by senior and resident ophthalmologists (hypothesized if there is a
difference in outcome among professional skills) by employing
multiple outcome indicators (WHO, PQRS, and CMS guidelines).

Methods

A hospital-based cross-sectional study was conducted from
April to July 2022 at the Ophthalmology Clinic of Jimma Medical
Center (JMC), located in Jimma town, approximately 354 km from
the capital city of the country, Addis Ababa (Finfine) to the
Southwest direction.

frontiersin.org


https://doi.org/10.3389/fopht.2025.1547898
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

Atoma Gelalcha et al.

JMC is the only tertiary, referral, and specialized hospital in
Southwest Ethiopia providing services to a catchment population of
approximately 20 million population. Among the medical
departments at JMC, the ophthalmology/eye clinic is of paramount
importance. The eye clinic of JMC serves the entire population of the
Southwest region of the country with a total staff of 75 including 8
senior ophthalmologists, 16 residents from first to fourth years, 6
optometrists, 4 ophthalmic nurses, 25 general nurses, and other staff.

The study was conducted among patients with cataracts who
attended follow-up for post-cataract surgery at JMC’s eye clinic. All
cataract patients who underwent cataract surgery by senior surgeons
and third and fourth year residents were included in the study.
Patients’ clinical conditions were evaluated by reviewing their
medical cards, taking history, physical examination, and laboratory
investigation. Accordingly, cataract patients were strictly evaluated
pre-operatively before cataract surgery, and finally, approximately 341
from a total of 1,600 cataract patients operated from 2020 to 2022 were
included in the study, while cataract patients with other co-morbid eye
diseases (uveitis, amblyopia, cataract secondary to ocular disorders,
traumatic cataracts, cloudy cornea, corneal opacity, corneal edema,
degenerative disorders of the globe, diabetic macular edema, diabetic
retinopathy, disorders of the optic nerve, optic atrophy, optic neuritis,
glaucoma, glaucoma associated with congenital anomalies and
dystrophies, injury to the optic nerve and pathways, retinal
detachment with retinal defect, retinal vascular occlusion,
retinopathy of prematurity, and pediatric cataract) were excluded.
Some cataract surgeries that required devices or techniques not
generally used in routine cataract surgery like suture support for
IOL, primary posterior capsulotomy for pediatric cataract, post-
phacoemulsification type of cataract surgery, and traumatic cataract
combined surgery cases were also excluded.

The outcomes of cataract surgery were assessed based on best-
corrected visual acuity (BCVA), pre- and post-operative
complications following established criteria from PQRS, CMS,
and WHO as good, borderline, and poor.

The outcome of cataract surgery as per PQRS was rated as good
vision if a threshold of reimbursable quality of care at 50% was
established by assessing the following: a) visual acuity of better than
6/12 following cataract surgery, b) presence or absence of
complications within 30 days following cataract surgery requiring
additional surgical procedures, ¢) improvement in patient’s visual
function within 90 days following cataract surgery, and d) patient
satisfaction within 90 days following cataract surgery (44).

BCVA as a visual acuity test was done for all patients after all
correctable causes of decreased vision were corrected like refraction.
Post-operative visual acuity test after cataract surgery was also
measured, and the patient may be refracted.

The outcome of cataract surgery as per WHO guidelines was
rated as follows: a) good outcome, if post-operative BCVA was >6/18
and >80%-90% from the total cataract surgeries done; b) borderline
outcome, if post-operative BCVA <6/18-6/60 and <5%-10% from the
total cataract surgeries done; and ¢) poor outcome, if post-operative
BCVA <6/60 and <5% from the total cataract surgeries done (43).

Visual acuity test was measured using the Snellen E-chart by
ophthalmic nurses. Other detailed eye examinations like evaluation
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for ocular adnexal, anterior segment, posterior segment, and dilated
funds examination by Slit lamp was done, and any abnormalities
were documented and treated. For instance, those patients who
have post-operative complications like posterior capsule
opacification were treated by YAG-laser capsulotomy, and those
who need referral were referred to appropriate referral clinics and
better setup for better management. Refraction of post-operative
follow-up patients was done by optometrists, in which almost all
study participants were refracted after at least 6 weeks post-
operatively. Ocular biometric parameters such as axial length,
anterior chamber depth, and radius of corneal curvature were
measured by automated keratorefractometer (Retinomax) and
Sonomed A-Scan (Model 300AP) using contact applanation
method. The power of intraocular lens needed for each cataract
eyes was calculated using SRK-T formula (51).

The data were cleaned, coded, and entered into Epidata (4.6.1)
and finally exported to SPSS (25) for further analysis. Descriptive
statistics like frequency and percentage were computed to show the
pictures of data, and the finding was reported by narration, tables,
and figures.

The study was approved by the ethical review board committee
of Jimma University, and a letter of support was also collected from
JMC and the eye clinic to conduct study. Both verbal and written
consents were taken from the participants, and each study
respondent was informed about the research and given a free will
to take part in the study. The patients’ information was
kept confidential.

Results

Socio-demographic and clinical profiles of
cataract patients

From a total of 1,600 cataract surgeries done from 2020 to 2022,
approximately 254 patients with 341 operated eyes were finally
included in the study. Among those, 167 (65.74%) patients have had
been operated for one eye; almost equally (171 and 170 patients)
were done by residents and senior ophthalmologists, respectively.
The mean age of patients were 64 + 12 years, ranged from 16 to 96
years where majority of them (59.8%) belonged the age groups of
55-74 years. A majority of the respondents were men (56.9%) with
a male-to-female ratio of 1.27: 1 (Table 1).

A majority of the participants have no chronic medical illness;
only 16% of them have a history of chronic medical illness.
Hypertension was the major one, which constitutes 9.4%,
followed by diabetes mellitus and bronchial asthma constituting
2.1% and 1.5%, respectively. There were also few patients with
different types of medical illness like cardiac disease, chronic kidney
disease, goiter, parkinsonism, stroke, spinal kyphosis, and major
depressive disorder. However, all those patients with the
abovementioned medical illness have no history of known ocular
involvements. After cataract extraction was done and upon funds
examination, only two of those patients with known hypertension
have hypertensive retinopathy, and from diabetic patients, only one
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TABLE 1 Socio-demographic characteristics of patients with cataract
who underwent cataract surgery in JMC's eye clinic from 2020 to 2022.

Variables Category Frequency Percentage
Age in years 16-34 18 5.3%
35-54 48 14.1%
55-74 204 59.8%
75-94 70 20.5%
>95 1 0.3%
Sex Male 194 56.9%
Female 147 43.1%
Place of residency Rural 242 71.0%
Urban 99 29.0%
Educational status | No formal education 286 83.9%
Literate 55 16.1%

patient with bilateral diabetic retinopathy of severe stage
was detected.

Only four (1.2%) patients have had history of previous ocular
illness. Two of the patients had history of trachoma that was
diagnosed and treated previously, one patient had history of
allergic eye diseases, and the other patient had history of ocular
infection associated with redness and eye discharge treated
previously. All of these patients did not have any form of chronic
sequels of these disease entities upon ocular examination.

Of all the study participants, only five (1.2%) patients had history
of previous non-cataract ocular surgery: three underwent surgery for
trachoma that was tarsotomy from patient’s charts documentation,
one had surgery due to epiphora but no documentation specifically
about the type of surgery done for him, and one had history of eyelid
surgery for lid correction (Table 2).

The study participants were classified into two groups for
comparison purposes; those operated by residents were 171
(50.147%). There was no statistically significant association of
intra-operative complication with the level of surgeons with p-
value >0.05.

A majority of them have been followed up to 5-6 weeks post-
operatively, which constitutes 23.8%. One-third of the patients used
their medication for 2 months. Only 4.1% of the study participants
used medication for <2 weeks post-operatively. A majority of the
study participants had improvements of their vision and their
functioning capacity post-operatively, which constitute 93.3%.
Delivery of health education post-operatively to the patient was
not adequate. Only one-fourth of the study participants had health
education on how to use the medication, what should they do and
not do, and when to come back before appointment. Most of the
study participants have no any eye complaints post-operatively
when asked, which constitutes 70.4% of the patients. There were
three patients who complained of ptosis, metamorphopsia, and
crocodile tearing. The prevalence of post-operative complication
and re-operation was 26.7% and 9.6%, respectively. In this study,
the correct VAs used for this study were those taken after 6 week
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TABLE 2 Pre-operative ocular and medical conditions of patients with
cataract who underwent cataract surgery in JMC'’s eye clinic from 2020
to 2022.

Variables Category Frequency Percentage
Co-morbidity No 286 84.1%
Hypertension 32 9.4%
Diabetes mellitus 7 2.1%
Asthmatic 5 1.5%
Autoimmune 2 0.6%
diseases
Cardiac 3 0.9%
Chronic 2 0.6%
kidney disease
Stroke 1 0.3%
Goiter 2 0.6%
Patient previous No 336 98.8%
ocular illness
Yes 4 1.2%
Non-cataract No 336 98.8%
ocular surgery
Yes 4 1.2%
Pre-operative No 260 76.5%
complicated
Pseudoexfoliation 57 16.8%
Sub-luxated lens 10 2.9%
High intra- 1 0.3%
ocular pressure
Hypotonic 1 0.3%
Strabismus 9 2.6%
Others 2 0.6%

post-operative and beyond the post-operative period. Before
refraction, only 17.3% of the operated patients have had good
vision. A majority of the patients were not refracted post-
operative, even though they have poor vision and have been for
more than 3 months up to a year and beyond. Only 13.5% of the
patients were refracted. Almost all study participants who passed
the sixth week post-operative were refracted, and there was a great
significant improvement of the patients’ VA after refraction, which
was two-thirds of the cases. After post-operative refraction and
those who have vision improvements and who need spectacle wear,
a majority (78.06%) of the patients have been using eyeglasses. The
majority of those patients who refused spectacle to improve their
vision have financial problems, approximately 82.7% (Table 3).

Outcomes of the cataract surgery

BCVA of those operated by residents had better outcomes than
those operated by senior ophthalmologists. The causes of less visual
outcome among these cases operated by the senior surgeons were
not identified in this study. However, slightly more pre-operative
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TABLE 3 Post-operative conditions and medication use of patients with
cataracts who underwent cataract surgery in JMC's eye clinic from 2020
to 2022.

Variables Category Frequency Percentage

Post-operative No 250 73.3%
complications

Yes 91 26.7%

Post-operative 1-2 14 4.1%
medication use

(in weeks) 3-4 55 16.2%

5-6 80 23.5%

7-8 112 32.9%

9-12 18 5.3%

>12 61 17.9%

Post-operative Improved 317 93.2%
patient’s Feeling

Same 23 6.8%

Post-operative No 255 75.0%
health education

Yes 85 25.0%

Re-operation No 308 90.4%

Yes 33 9.6%

Post-operative refraction No 295 86.5%

Yes 46 13.5%

complicated cases were done by the senior ophthalmologists. Of all
the study participants, only 23.7% of cases had pre-operative
complicated cases where the majority of them (55.56%) were
operated by senior ophthalmologists.

In a nutshell, the outcome of cataract surgery as per PQRS was
rated as follows: a) good vision was 63.16% vs. 46.47% among
cataract surgeries done by residents and senior ophthalmologists,
respectively; b) no or mild VI was 18.71% vs. 20% among cataract
surgeries done by residents and senior ophthalmologists,
respectively; ¢) moderate VI was 8.77% vs. 17.65% among
cataract surgeries done by residents and senior ophthalmologists,
respectively; d) severe VI was 3.51% vs. 3.53% among cataract
surgery by residents and senior ophthalmologists, respectively; and
e) post-operative blindness was 5.85% vs. 12.35% among cataract
surgery done by residents and senior ophthalmologists,
respectively (Table 4).

When assessed by the WHO outcome of the cataract surgery
approach, all study participants had 74.2% good outcomes, whereas
the prevalence of good cataract surgery outcomes was 81.88% and
66.5% among surgeries done by residents and senior
ophthalmologists, respectively. The prevalence of borderline and
poor outcome is detailed in Table 5 for cataract surgery outcomes.

Discussion

The present study aimed to assess the cataract surgery outcomes
at an academic teaching institution using the Medicare PQRS
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criteria and based on WHO guidelines of cataract surgery
outcomes. The data show that residents’ cases in more than 50%
of the surgeries exceeded Medicare PQRS criteria but were below
the WHO guideline cutoff points. This study demonstrated that
residents were able to meet Medicare PQRS criteria for cataract
surgery outcomes.

When the outcomes of cataract surgery operated by trainers and
senior surgeons were compared based on BCVA, those operated by
residents had better outcomes than those operated by senior
ophthalmologists relatively. Approximately 54.84% of all patients
had good vision, 6/12 and better, so that it meets the minimum
PQRS threshold, which requires at least more than 50%, and the
residents’ cases with good vision were 63.16%, fulfilling the
minimum requirement. However, the senior ophthalmologists’
cases with good vision were 46.47%, which did not fulfill
minimum requirements.

The present finding for the prevalence of good vision outcome
of 54.84% was inferior when compared with one study done at the
Massachusetts Eye and Ear, which reported the prevalence of good
vision (achieved 6/12 vision) of 98.95% in all, 98.9% of residents,
and 99.0% of senior ophthalmologists’ cases (44). The reasons for
this difference might be the type of surgery in the above study,
which was phacoimmulsification type, while it was MSICS in our
study; the quality of hospitals set up with the availability of
equipment; the quality of training delivery for trainers; and
patients awareness on post-operative care.

Overall, only 74.2% of the patients had good outcomes, and it
was against the WHO guideline (should be 80%-90%). Of the
residents’ cases, 81.88% achieved good outcomes and met at least
the targets, but those operated by senior ophthalmologists who
achieved good outcomes were only 66.5%, which is below WHO
standards requirements (43).

The present finding of 74.2% of good vision outcome for all
patients was higher than that of a study done at Gondar University
Hospital, which reported a prevalence of good visual outcome of
26.6% and 28.4% (52, 53); Goro District, Central Ethiopia, in which
good visual outcome was obtained in 23.7% (54); Gujarat, India,
71.4% (55); Adelaide, South Australia, 41.2% (56); Southern China,
62.2% (57, 58); Kuwait, 54% (59); Jimma University, Ethiopia,
70.4% (60); and Saint Paul’s Millenium Medical College Hospita
Addis Ababa, 68.5% (61). However, this finding was slightly lower
than the one done at Ibadan, Nigeria (78.8%) (62, 63). The disparity
in the finding could be due to multiple attributes.

The causes of less visual outcome among these cases operated
by the senior surgeons were not clearly identified in this study.
However, slightly more pre-operative complicated cases were done
by the senior ophthalmologists. From the all study participants,
only 23.7% of cases had pre-operative complicated cases where
majority of them (55.55%) were operated by senior surgeons. There
was no statistically significant difference in proportion of pre-
operatively complicated cases that were operated by senior
ophthalmologists vs. residents. The possible explanation for the
better outcome of the residents’ cases might be that most of the
residents’ cases were clear cataract, under supervision of senior
attending surgeons, with early intra-operative consultations, and
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TABLE 4 Outcome of cataract surgery (PQRS) by residents vs. senior surgeons among patients with cataracts in JMC's eye clinic from 2020 to 2022.

PQRS Category Done by residents; Done by senior Outcome of all patients; = p-value
outcome No. (%) surgeons; No. (%) No. (%)
. Good vision, 108 (63.16) 79 (46.47) 187 (54.8) 0.04
6/6-6/12
5 No/mild VI, 32 (18.71) 34 (20) 64 (18.8)
<6/12-6/18
s Moderate VI 15 (8.77) 30 (17.65) 46 (13.5)
<6/18-6/60
4 Severe VI, 6 (3.51) 6 (3.51) 12 (3.5)
<6/60-3/60
5 Blindness, 10 (5.85) 21 (12.35) 32 (94)
<3/60

they might be assisted by senior ophthalmologists on needs and
they operated few patients daily in a careful and slow manner, while
senior surgeons operated many patients with speed to complete the
patients scheduled.

Only <9.4% of the all patients return back to the operating room
within the first month of operation for complication and also varies
among professionals, 8.2% and 10.6% among residents’ and senior
ophthalmologists’ cases. This finding was much higher than the
finding of one study done at the Massachusetts Eye and Ear that
reported 0.65% and 0.64% re-operated cases by residents and senior
ophthalmologists, respectively (44). This might be explained by the
difference on the type of surgery, facility of the hospital’s setup, and
quality of level of training.

A majority of the cases had no intra-operative complication; only
14.4% of the case had at least one of the following intra-operative
complications. The most common complication was PC tear +
vitreous loss, 6.2%; PC tear + vitreous loss + aphakia, 4.1%; and
only PC tears, 1.5%. When compared with another study done at
New South Wales, Australia, the intra-operative complications were
slightly higher in our study; onlyl11.9% were complicated intra-
operatively. The most common intra-operative complications were
posterior capsular tear, with or without vitreous loss in 3.4%, anterior
capsular tear in 2.0%, and dropped nucleus in 0.3%.

The complications that occurred also varied among cases done
by trainers/residents (16.4%) and senior ophthalmologists (12.3%)
and those also supported by other studies (44, 63, 64).

Most of the causes of post-operative poor vision were surgery-
related complications (intra- and post-operative).

In more than four-fifths of the operated eyes, biometry was
done. The correctly calculated IOL was implanted for only 57.73%
of the operated eyes. Most of the patients were not refracted post-
operatively before being interviewed for the questionnaire, even

though they have had poor vision and have been coming for more
than 3 months up to a year and beyond. Only 13.5% of the patients
were refracted. Almost all study participants were refracted (those
after 6 weeks post-operative), and this study concluded that as there
was a great improvement of the patients’ VA after refraction,
approximately 69.5% of the patients have at least more than one
visual acquit test line improvement on their vision. In comparison
with the other literature studies done at Harvard, Australia, and
Ghana in which all patients were refracted for their BCVA (44, 63,
64), this value shows that there are very poor habits of patients post-
operative refraction after 6 weeks post-operative to find their BCVA
in this hospital. Thus, those health professionals working on post-
operative follow-up should be oriented on the need to refract
all patients.

Limitations of the study

This study was conducted in only one ophthalmic teaching
center, so it might not be representative of all ophthalmic training
centers in the country. The difference in cataract surgery outcomes
among senior ophthalmologists and residents might be due to the
limitation of the study in matching the operated cases with higher
chances of complications and co-morbidities.

Conclusion and recommendation

Overall, more than half (54.8%) of the patients who underwent
cataract surgery had good vision, 6/12 and better, thus meeting the
minimum Medicare PQRS measure threshold, which requires at
least more than 50%; the resident’s cases also fulfill the minimum

TABLE 5 Outcome of cataract surgery (WHO) by residents vs. senior surgeons among patients with cataract in JMC's eye clinic from 2020 to 2022.

BCVA Outcome (WHO) By residents; No. (%) By senior surgeons; No. (%) Total cases; No. (%) p-value
Good outcome (6/6-6/18 140 (81.88) 113 (66.5) 253 (74.2) 0.05
Borderline outcome (<6/18-6/60) ‘ 15 (8.78) 30 (17.65) 45 (13.2)
Poor outcome (<6/60) ‘ 16 (9.34) 27 (15.85) 43 (12.6)
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requirement, in which 63% had good vision of 6/12 and better.
However, cases done by senior ophthalmologists had only 46% of
good vision, which is below 50%, the PQRS requirement. This study
shows that the senior ophthalmologist’s case outcomes were
relatively less than that of the trainers; this needs an explanation
that requires another study or research.

Based on the WHO guideline outcome, only 74.2% of the
patients had good outcome, so this figure was below the WHO
standard. From those operated by residents, 81.88% achieved good
outcome that meets at least the targets, but those operated by senior
ophthalmologists only achieve 66.5% of good outcome (below
WHO standards requirements).

The prevalence of poor outcome of cataract surgery was 12.6%,
which was significantly below the WHO requirements. The rate of
poor outcome also varies among residents and senior
ophthalmologists (9.34% and 15.85%), respectively, and below
WHO standard.

Overall, only 9.6% of the study participants were re-operated for
complications within a month of surgery. A majority of these cases
were re-operated by the senior surgeons (10.6%).

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Ethical
clearance was obtained from the research ethical committee/
institutional review board of Jimma University, institute of health
as a postgraduate research. The studies were conducted in
accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

AA: Formal analysis, Methodology, Software, Writing — original
draft, Writing — review & editing, Conceptualization, Data curation,
Funding acquisition, Investigation, Project administration, Resources,

References

1. Thompson J, Lakhani N. Cataracts. Primary Care. (2015) 42:409-23. doi: 10.1016/
j.pop.2015.05.012

2. Tabin G, Chen M, Espandar L. Cataract surgery for the developing world. Curr
Opin Ophthalmol. (2008) 19:55-9. doi: 10.1097/ICU.0b013e3282f154bd

3. Khanna R, Pujari S, Sangwan V. Cataract surgery in developing countries. Curr
Opin Ophthalmol. (2011) 22:10-4. doi: 10.1097/ICU.0b013e3283414f50

Frontiers in Ophthalmology

10.3389/fopht.2025.1547898

Validation. SB: Conceptualization, Project administration,
Validation, Writing — original draft, Writing — review & editing,
Supervision, Visualization. DK: Conceptualization, Supervision,
Validation, Visualization, Writing — original draft, Writing — review
& editing. WM: Conceptualization, Supervision, Visualization,
Writing - original draft, Writing - review & editing, Project
administration. EK: Supervision, Visualization, Writing — original
draft, Writing — review & editing. WR: Writing — original draft,
Writing - review & editing, Formal Analysis, Methodology, Software.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. Jimma University
provided funding for data collectors as a postgraduate
research program.

Acknowledgments

The authors would like to thank the data collectors.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

4. Rao GN, Khanna R, Payal A. The global burden of cataract. Curr Opin
Ophthalmol. (2011) 22:4-9. doi: 10.1097/ICU.0b013e3283414fc8

5. Pascolini D, Mariotti SP. Global estimates of visual impairment: 2010. British
Journal of Ophthalmology. (2012) 96(5):614-8.

6. Asbell PA, Dualan I, Mindel J, Brocks D, Ahmad M, Epstein S. Age-related
cataract. Lancet. (2005) 365:599-609. doi: 10.1016/S0140-6736(05)70803-5

frontiersin.org


https://doi.org/10.1016/j.pop.2015.05.012
https://doi.org/10.1016/j.pop.2015.05.012
https://doi.org/10.1097/ICU.0b013e3282f154bd
https://doi.org/10.1097/ICU.0b013e3283414f50
https://doi.org/10.1097/ICU.0b013e3283414fc8
https://doi.org/10.1016/S0140-6736(05)70803-5
https://doi.org/10.3389/fopht.2025.1547898
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

Atoma Gelalcha et al.

7. Cheng H. Causes of cataract. BMJ: Br Med J. (1989) 298:1470. doi: 10.1136/
bm;j.298.6686.1470

8. Taylor HR. Epidemiology of age-related cataract. Eye. (1999) 13:445-8.
doi: 10.1038/eye.1999.119

9. Mukesh BN, Le A, Dimitrov PN, Ahmed S, Taylor HR, McCarty CA.
Development of cataract and associated risk factors: the Visual Impairment Project.
Arch Ophthalmol. (2006) 124:79-85. doi: 10.1001/archopht.124.1.79

10. Harding JJ, Van Heyningen R. Epidemiology and risk factors for cataract. Eye.
(1987) 1:537-41. doi: 10.1038/eye.1987.82

11. Glynn RJ, Rosner B, Christen WG. Evaluation of risk factors for cataract types in
a competing risks framework. Ophthalmic Epidemiol. (2009) 16:98-106. doi: 10.1080/
09286580902737532

12. Yong G-Y, Mohamed-Noor J, Salowi MA, Adnan TH, Zahari M. Risk factors
affecting cataract surgery outcome: the Malaysian cataract surgery registry. PloS One.
(2022) 17:€0274939. doi: 10.1371/journal.pone.0274939

13. Worgul BV, Merriam GR, Medvedovsky C. Cortical cataract development-an
expression of primary damage to the lens epithelium. Lens Eye Toxic Res. (1989) 6:559-
71.

14. Milazzo S. Pathogenesis of cataract after vitrectomy. J Fr Ophtalmol. (2014)
37:243-4. doi: 10.1016/j.jf0.2013.12.002

15. Petermeier K, Szurman P, Bartz-Schmidt UK, Gekeler F. Pathophysiology of
cataract formation after vitrectomy. Klin Monbl Augenheilkd. (2010) 227:175-80.
doi: 10.1055/s-0029-1245271

16. Amaya L, Taylor D, Russell-Eggitt I, Nischal KK, Lengyel D. The morphology
and natural history of childhood cataracts. Surv Ophthalmol. (2003) 48:125-44.
doi: 10.1016/S0039-6257(02)00462-9

17. Rawal L, GBD 2019 Blindness and Vision Impairment Collaborators and Vision
Loss Expert Group of the Global Burden of Disease Study. Causes of blindness and
vision impairment in 2020 and trends over 30 years, and prevalence of avoidable
blindness in relation to VISION 2020: the Right to Sight: an analysis for the Global
Burden of Disease Study. Lancet Glob Health. (2021) 9:e144-60.

18. Pascolini D, Mariotti SP. Global estimates of visual impairment: 2010. Br |
Ophthalmol. (2012) 96:614-8. doi: 10.1136/bjophthalmol-2011-300539

19. Anderson DF, Dhariwal M, Bouchet C, Keith MS. Global prevalence and
economic and humanistic burden of astigmatism in cataract patients: a systematic
literature review. Clin Ophthalmol. (2018) 12:439-52. doi: 10.2147/OPTH.S146829

20. Lee CM, Afshari NA. The global state of cataract blindness. Curr Opin
Ophthalmol. (2017) 28:98-103. doi: 10.1097/ICU.0000000000000340

21. Bourne E, Steinmetz JD, Flaxman S, Briant PS, Taylor HR, Resnikoff S, et al.
Trends in prevalence of blindness and distance and near vision impairment over 30
years: an analysis for the Global Burden of Disease Study. Lancet Glob Health. (2021) 9
(2):e130-43.

22. Marques AP, Ramke J, Cairns J, Butt T, Zhang JH, Jones I, et al. The economics
of vision impairment and its leading causes: A systematic review. EClinicalMedicine.
(2022) 46:101354. doi: 10.1016/j.eclinm.2022.101354

23. Thomas BJ, Sanders DS, Oliva MS, Orrs MS, Glick P, Ruit S, et al. Blindness,
cataract surgery and mortality in Ethiopia. Br J Ophthalmol. (2016) 100:1157-62.
doi: 10.1136/bjophthalmol-2015-308328

24. Habtamu E, Eshete Z, Burton M]J. Cataract surgery in Southern Ethiopia:
distribution, rates and determinants of service provision. BMC Health Serv Res.
(2013) 13:480. doi: 10.1186/1472-6963-13-480

25. McClain IJ, Rooney DM, Tabin GC. Intraocular pressure screening during high-
volume cataract surgery outreach in Ethiopia. BMC Ophthalmol. (2022) 22:397.
doi: 10.1186/s12886-022-02618-1

26. Celik E, Koklu B, Dogan E, Erdogan G, Alagoz G. Indications and clinical
outcomes of capsular tension ring implantation in phacoemulsification surgery at a
tertiary teaching hospital: A review of 4316 cataract surgeries. ] Fr Ophtalmol. (2015)
38:955-9. doi: 10.1016/j.jf0.2015.05.007

27. Schmidt CM, Sundararajan M, Biggerstaft KS, Orengo-Nania S, Coffee RE,
Khandelwal SS. Indications and outcomes of resident-performed cataract surgery
requiring return to the operating room. J Cataract Refract Surg. (2016) 42:385-91.
doi: 10.1016/j.jcrs.2015.11.043

28. Berger T, Seitz B, Flockerzi E, Suffo S, Daas L. Indications and results of
emergency penetrating keratoplasty with simultaneous cataract surgery (‘Triple-PKP
a Chaud’). Cornea. (2023) 42:272-9. doi: 10.1097/IC0O.0000000000003035

29. Roberts TV, Lawless M, Sutton G, Hodge C. Update and clinical utility of the
LenSx femtosecond laser in cataract surgery. Clin Ophthalmol. (2016) 10:2021-9.
doi: 10.2147/OPTH.S94306

30. Kitcheners T. Cataract surgery. Nurs Stand. (2011) 26:59. doi: 10.7748/
ns.26.4.59.s50

31. Roper-Hall MJ. Cataract surgery. Br Med ] (Clin Res Ed). (1982) 285:2-3.
doi: 10.1136/bmj.285.6334.2

32. Wormald RP, Foster A. Cataract surgery. Br J Ophthalmol. (2004) 88:601-2.
doi: 10.1136/bjo.2003.032623

33. Li S, Jie Y. Cataract surgery and lens implantation. Curr Opin Ophthalmol.
(2019) 30:39-43. doi: 10.1097/ICU.0000000000000547

Frontiers in Ophthalmology

10.3389/fopht.2025.1547898

34. Rosen ES. Cataract surgery evolution. J Cataract Refract Surg. (2010) 36:1625-6.
doi: 10.1016/j.jcrs.2010.08.004

35. Van Gelder RN, Leveque TK. Cataract surgery in the setting of uveitis. Curr Opin
Ophthalmol. (2009) 20:42-5. doi: 10.1097/ICU.0b013e32831b9b22

36. Sharma B, Abell RG, Arora T, Antony T, Vajpayee RB. Techniques of anterior
capsulotomy in cataract surgery. Indian ] Ophthalmol. (2019) 67:450-60. doi: 10.4103/
{joJO_1728_18

37. Davis G. The evolution of cataract surgery. Mo Med. (2016) 113(1):58-62.

38. Rampat R, Deshmukh R, Chen X, Ting DSW, Said DG, Dua HS, et al. Artificial
intelligence in cornea, refractive surgery, and cataract: basic principles, clinical
applications, and future directions. Asia Pac ] Ophthalmol (Phila). (2021) 10:268-81.
doi: 10.1097/AP0.0000000000000394

39. Wood TC, Magsood S, Sancha W, Saunders A, Lockington D, Nanavaty MA,
et al. Principles of simulation and their role in enhancing cataract surgery training. Eye
(Lond). (2022) 36:1529-31. doi: 10.1038/s41433-022-02052-2

40. Yao K. Surgical options and application principles of combined cataract and
glaucoma surgery. Zhonghua Yan Ke Za Zhi. Chinese Journal of Ophthalmology. (2013)
49(5):385-8.

41. Lee BS. Medicolegal pitfalls of cataract surgery. Curr Opin Ophthalmol. (2015)
26:66-71. doi: 10.1097/ICU.0000000000000110

42. Lamoureux EL, Fenwick E, Pesudovs K, Tan D. The impact of cataract surgery
on quality of life. Curr Opin Ophthalmol. (2011) 22:19-27. doi: 10.1097/
ICU.0b013e3283414284

43. WHO. WHO/IAPB Meeting on Cataract Surgery Outcomes Monitoring Systems,
Kuala Lumpur, Malaysia, 19-20 September 2018: meeting report.

44. Finn AP, Borboli-Gerogiannis S, Brauner S, Peggy Chang H-Y, Chen S, Gardiner
M, et al. Assessing resident cataract surgery outcomes using medicare physician quality
reporting system measures. J Surg Educ. (2016) 73:774-9. doi: 10.1016/
jjsurg.2016.04.007

45, Matta S, Park ], Palamaner Subash Shantha G, Khanna RC, Rao GN. Cataract
surgery visual outcomes and associated risk factors in secondary level eye care centers
of L V Prasad Eye Institute, India. PloS One. (2016) 11:¢0144853. doi: 10.1371/
journal.pone.0144853

46. Lundstrom M, Barry P, Henry Y, Rosen P, Stenevi U. Evidence-based guidelines
for cataract surgery: guidelines based on data in the European Registry of Quality
Outcomes for Cataract and Refractive Surgery database. J Cataract Refract Surg. (2012)
38:1086-93. doi: 10.1016/j.jcrs.2012.03.006

47. Dowd B, Li C, Swenson T, Coulam R, Levy J. Medicare’s Physician Quality
Reporting System (PQRS): quality measurement and beneficiary attribution. Medicare
Medicaid Res Rev. (2014) 4(2):mmrr2014-004. doi: 10.5600/mmrr.004.02.a04

48. Chhipa SA, Junejo MK. Outcomes of cataract surgery at teaching hospital in
Karachi. ] Pak Med Assoc. (2018) 68:76-80.

49. Kim HM, Lee BJ, Kim JH, Yu YS. Outcomes of cataract surgery following
treatment for retinoblastoma. Korean ]| Ophthalmol. (2017) 31:52-7. doi: 10.3341/
kjo.2017.31.1.52

50. Louison S, Blanc J, Pallot C, Alassane S, Praudel A, Bron A-M, et al. Visual
outcomes and complications of congenital cataract surgery. ] Fr Ophtalmol. (2019)
42:368-74. doi: 10.1016/j.jf0.2018.10.007

51. Kassa MS, Gessesse GW. Ocular biometry and intra ocular lens power among
cataract patients in rural Eastern Ethiopia. Ethiop J Health Sci. (2021) 31:823-30.
doi: 10.4314/ejhs.v31i4.17

52. Hussen MS, Gebreselassie KL, Seid MA, Belete GT. Visual outcome of cataract
surgery at Gondar University Hospital Tertiary Eye Care and Training Center, North
West Ethiopia. Clin Optometry. (2017) 9:19-23. doi: 10.2147/OPTO.5122953

53. Desta K, Yoseph S, Assefa Y. Visual outcome and associated factors of patients
who underwent age related cataract surgery at University of Gondar, Referral Hospital,
Northwest Ethiopia. ] Adv Med. (2014) 1.

54. Bejiga A, Tadesse S. Cataract surgical coverage and outcome in Goro District,
Central Ethiopia. Ethiop Med J. (2008) 46:205-10.

55. Murthy GVS, Vashist P, John N, Pokharel G, Ellwein LB. Prevalence and vision-
related outcomes of cataract surgery in Gujarat, India. Ophthalmic Epidemiol. (2009)
16:400-9. doi: 10.3109/09286580903315809

56. Gothwal VK, Wright TA, Lamoureux EL, Pesudovs K. Measuring outcomes of
cataract surgery using the Visual Function Index-14. ] Cataract Refract Surg. (2010)
36:1181-8. doi: 10.1016/j.jcrs.2010.01.029

57. Huang W, Huang G, Wang D, Yin Q, Foster PJ, He M. Outcomes of cataract
surgery in urban southern China: the Liwan Eye Study. Invest Ophthalmol Vis Sci.
(2011) 52:16-20. doi: 10.1167/iovs.10-5382

58. Zhang X, Li EY, Leung CK-S, Musch DC, Tang X, Zheng C, et al. Prevalence of
visual impairment and outcomes of cataract surgery in Chaonan, South China. PloS
One. (2017) 12:¢0180769. doi: 10.1371/journal.pone.0180769

59. Abdelmoaty SMA, Behbehani AH. The outcome of congenital cataract surgery
in Kuwait. Saudi ] Ophthalmol. (2011) 25:295-9. doi: 10.1016/j.sjopt.2011.01.002

60. Addisu Z, Solomon B. Patients’ Preoperative expectation and outcome of
cataract surgery at Jimma University specialized hospital-department of
ophthalmology,” 1. Ethiopian J Health Sci. (2011) 21:47-56. doi: 10.4314/
ejhs.v21i1.69044

frontiersin.org


https://doi.org/10.1136/bmj.298.6686.1470
https://doi.org/10.1136/bmj.298.6686.1470
https://doi.org/10.1038/eye.1999.119
https://doi.org/10.1001/archopht.124.1.79
https://doi.org/10.1038/eye.1987.82
https://doi.org/10.1080/09286580902737532
https://doi.org/10.1080/09286580902737532
https://doi.org/10.1371/journal.pone.0274939
https://doi.org/10.1016/j.jfo.2013.12.002
https://doi.org/10.1055/s-0029-1245271
https://doi.org/10.1016/S0039-6257(02)00462-9
https://doi.org/10.1136/bjophthalmol-2011-300539
https://doi.org/10.2147/OPTH.S146829
https://doi.org/10.1097/ICU.0000000000000340
https://doi.org/10.1016/j.eclinm.2022.101354
https://doi.org/10.1136/bjophthalmol-2015-308328
https://doi.org/10.1186/1472-6963-13-480
https://doi.org/10.1186/s12886-022-02618-1
https://doi.org/10.1016/j.jfo.2015.05.007
https://doi.org/10.1016/j.jcrs.2015.11.043
https://doi.org/10.1097/ICO.0000000000003035
https://doi.org/10.2147/OPTH.S94306
https://doi.org/10.7748/ns.26.4.59.s50
https://doi.org/10.7748/ns.26.4.59.s50
https://doi.org/10.1136/bmj.285.6334.2
https://doi.org/10.1136/bjo.2003.032623
https://doi.org/10.1097/ICU.0000000000000547
https://doi.org/10.1016/j.jcrs.2010.08.004
https://doi.org/10.1097/ICU.0b013e32831b9b22
https://doi.org/10.4103/ijo.IJO_1728_18
https://doi.org/10.4103/ijo.IJO_1728_18
https://doi.org/10.1097/APO.0000000000000394
https://doi.org/10.1038/s41433-022-02052-z
https://doi.org/10.1097/ICU.0000000000000110
https://doi.org/10.1097/ICU.0b013e3283414284
https://doi.org/10.1097/ICU.0b013e3283414284
https://doi.org/10.1016/j.jsurg.2016.04.007
https://doi.org/10.1016/j.jsurg.2016.04.007
https://doi.org/10.1371/journal.pone.0144853
https://doi.org/10.1371/journal.pone.0144853
https://doi.org/10.1016/j.jcrs.2012.03.006
https://doi.org/10.5600/mmrr.004.02.a04
https://doi.org/10.3341/kjo.2017.31.1.52
https://doi.org/10.3341/kjo.2017.31.1.52
https://doi.org/10.1016/j.jfo.2018.10.007
https://doi.org/10.4314/ejhs.v31i4.17
https://doi.org/10.2147/OPTO.S122953
https://doi.org/10.3109/09286580903315809
https://doi.org/10.1016/j.jcrs.2010.01.029
https://doi.org/10.1167/iovs.10-5382
https://doi.org/10.1371/journal.pone.0180769
https://doi.org/10.1016/j.sjopt.2011.01.002
https://doi.org/10.4314/ejhs.v21i1.69044
https://doi.org/10.4314/ejhs.v21i1.69044
https://doi.org/10.3389/fopht.2025.1547898
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

Atoma Gelalcha et al.

61. Markos CM, Tamrat LT, Asferaw MA. Outcomes and associated factors of
cataract surgery among adults attending a tertiary hospital in Addis Ababa,
Ethiopia. Patient Related Outcome Measures. (2020) 11:231-9. doi: 10.2147/
PROM.S280049

62. Ashaye AO, Komolafe OO. Visual outcome of cataract surgery in University
College Hospital, Ibadan Nigeria. West Afr ] Med. (2009) 28:102-5.

Frontiers in Ophthalmology

10.3389/fopht.2025.1547898

63. Olawoye OO, Ashaye AO, Bekibele CO, Ajayi BGK. Visual outcome after
cataract surgery at the university college hospital, ibadan. Ann Ib Postgrad Med.
(2011) 9:8-13. doi: 10.4314/aipm.v9il.72428

64. Dubey R, Chan K, Lertsumitkul S, Grigg J, McCluskey PJ. Cataract surgery
outcomes in New South Wales, Australia. Asian ] Ophthalmol. (2011) 12:124-9.
doi: 10.35119/asj00.v12i3.298

09 frontiersin.org


https://doi.org/10.2147/PROM.S280049
https://doi.org/10.2147/PROM.S280049
https://doi.org/10.4314/aipm.v9i1.72428
https://doi.org/10.35119/asjoo.v12i3.298
https://doi.org/10.3389/fopht.2025.1547898
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

	Assessment of cataract surgery outcomes at Jimma Medical Center, Jimma, Southwest Ethiopia
	Introduction
	Methods
	Results
	Socio-demographic and clinical profiles of cataract patients
	Outcomes of the cataract surgery

	Discussion
	Limitations of the study
	Conclusion and recommendation
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


