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ARTICLE INFO ABSTRACT

Keywords: Background: Cataracts is the major global causes of blindness and a vision-affecting disease of the eye. Cataract
Cataract surgery is a curative and cost-effective intervention. The number of people who undergo cataract surgery has
Surgery increased rapidly. Hence, this study was aimed to determine predictors and the time of recovery of cataract
Recovery time . . o . . .

Survival patients after cataract surgery by using Simi parametric models of survival analysis.

Ethiopia Methods: A retrospective cohort study was conducted from January/01/2015 and January/30/2019. STATA

version14.0 statistical software was used for analysis. The Kaplan-Meier survival method and log-rank test curves
were applied. Weibull regression was used and adjusted hazard ratio 95% CI with a value of p less than 0.05 was
used to identify a significant association.

Results: Two hundred twenty three cataract patients were recovered from cataract, 72.6% (95% CI 69.8%—
75.9%). The overall median survival time was 23 weeks (IQR = 16 to 35) with (95% CI, 21%-25%). aged be-
tween 16 and 30year (AHR = 1.20 CI; 1.07-2.36), age 31 to 45 (AHR = 1.24 CI; 1.08-1.54), urban dwellers
(AHR = 1.59; 95% CI, 1.18-2.14), medium visual acuity (AHR = 4.14 CI; 2.57-6.67), high visual acuity (AHR =
5.23 CI; 3.06-8.93), Secondary cataract (AHR = 2.59 CI; 1.01-3.02), traumatic cataract (AHR = 1.75 CI;
1.01-3.02), extra capsular cataract extraction surgery (AHR = 1.43 CI; 1.07-1.94),and diabetes mellitus (AHR =
0.75, CI; 0.41-0.96) were notably associated with time to recovery.

Conclusion: Time to recovery in the study area was slightly higher as compared with the global cut of time.
Cataract patients with comorbidity of DM had lower recovery time.

1. Background

In low-income countries, cataract account about half of blindness
and has a major impact on physical, psychological, and socio-economic
development of country, individuals and societies [1,2]. Visual impair-
ment is more prevalent in low and middle income countries (LMICs)
about 80%-90% of world’s visually impaired people are reported [3,4].
The global causes of blindness due to eye diseases excluding refractive
errors were onchocerciasis (1%), trachoma (4%), congenital (4%), dia-
betic retinopathy (5%), corneal opacities (5%), age-related Macular
degeneration (9%), glaucoma (12%), cataracts (47%), and others (13%)
[5]. According to a 2006 National Survey report in Ethiopia, the prev-
alence of blindness was 1.6% of which, 50% of the blindness was due to
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cataract [6]. In a survey conducted in Central Ethiopia, we found the
prevalence of blindness (<3/60 Snellen acuity) and visual impairment
(6/24 to 3/60 Snellen acuity) among those 40 years of age and older to
be 7.9% and 12.1%, respectively [7].

Cataracts is the major global causes of blindness and a vision-
affecting disease of the eye which resulting from damage to the retina,
age-related macular degeneration [8]. Despite this, it is the opacity of
the natural human lens, which may be resulted from congenital,
developmental and acquired causes. Cataract affects all age groups even
though it is highly prevalent in people’s age greater 50 years and it is the
most preventable condition if timely intervention is applied [9,10].

Numerous studies reported that the factors for delaying from timely
treatment are low economic.
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Status, lack of transportation, wrong perception, residual vision and
poor knowledge [11-13]. However, in recent years, the visual rehabil-
itation is made through sight-restoring surgery. The number of people
who undergo cataract surgery has increased rapidly and it becomes the
most frequently performed cost-effective surgical procedure throughout
the world [14,15]. The outcome of cataract surgery for an individual or
for a defined population is therefore as important as measuring the
quantity of surgical operations performed [16]. The outcome of cataract
surgery can be measured through postoperative level of visual acuity,
ability to function, quality of life, and economic rehabilitation [17].
Since the patient’s visual satisfaction, vision related quality of life,
ability to function in daily activities and their overall productivity
mainly depend on the visual outcome, the World Health Organization
(WHO) recommends that poor (best corrected visual acuity [BCVA]
<6/60) or borderline (BCVA <6/18) visual outcomes after cataract
surgery should not be>10%-20% [3].

Cataract surgery is a curative and cost-effective intervention. As
result blindness programs are tasked with providing good quality of
surgery and sustainable services to meet present and future needs [18].
This requires the reasonable distribution of resources such as human,
infrastructure, equipment, and materials. Multiple factors affecting
output of existing cataract surgery services, many of which are provider
related, like, the availability of surgeons, support staff. Health facilities,
consumables equipment [19]. Previously, some studies were conducted
in developing countries that reported regarding the burden and
knowledge of cataract, and outcome of cataract surgery [8,10,17,19].
Nevertheless, the time of recovery and determinants of recovery after
cataract surgery not yet been elaborated among eye cataract patients.
Hence, this retrospective follow up study was preliminarily attempt to
identify determinants and the survival time of recovery of cataract pa-
tients by using Simi parametric models of survival analysis.

2. Methods and materials
2.1. Study design and setting

A retrospective follow-up study was conducted from January/01/
2015 and January/30/2019 in comprehensive tertiary eye care center.
This eye care center provides all-inclusive clinical and community eye
care health services for the region and serves as a major referral center
for more than 14 million people and which provides different specialty
eye care services and training of eye care professionals such as Optom-
etrists, Ophthalmologists, and ophthalmic nurses [8,20].

2.2. Source and study population

All cataract patients treated with eye cataract surgery in the study
area were the source population, and the study population of this study
was cataract patients treated between January 2015 and January 2019.
All cataract patients treated with different types of cataract surgery were
included in the study. However, patients with incomplete medical re-
cords were excluded, unfortunately no medical chart was excluded by
incompleteness.

2.3. Sample size and sampling procedure

The sample size required for this study was determined using the
single population proportion formula [21] and calculated using Epi Info
software version7.1 (Centres for Disease Control and Prevention, USA).
The derived power calculated sample size was n = 307 with an
assumption of 95% confidence level, 5% margin of error, and proportion
of estimated eye cataract patients (50%) and the sample were taken from
a relatively small population (N = 1500), the required sample size were
obtained by the following calculation.

n = NZ?P (1-P)/d* (N-1) +Z*P 1-p)
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Where.

n = sample size

N = size of the target population = N= (the estimated number of eye
cataract patients from Gondar University hospital eye care center
registry)

Z = statistic for 95% level of confidence equal to 1.96

P = proportion estimated eye cataract patients 50%

d = margin of error = 5%

Therefore,N = 1500, Z = 1.96,d = 0.05, P = 0.5,q = 1-P = 0.5

n = 1500%(1.96)? *0.5(1-0.5)/(0.05)* * [1500-1] + (1.96)* *0.5
(1-0.5), n = 307

The study participants were recruited by using simple random
sampling method. As the study was conducted through a review of re-
cords, no consent was asked from the study subjects. The confidentiality
and privacy of the patient records were ensured by avoiding names and
identification numbers from the extraction form and codes were used.

2.4. Data collection tools and procedures

A structured data extraction checklist and questionnaire was devel-
oped and used to extract information from patient medical registered
chart. A two-day intensive practical training was given for data collec-
tors on the objectives of the study and the procedure, how to review
registration medical logbook and the patient’s medical record chart, and
to maintain the confidentiality of the data. Ophthalmic nurse pro-
fessionals working at a cataract unit extracted the required data from
patient medical charts under supervision. This study was reported in
accordance with the declaration of Helsinki and registered at www.
researchregistry.com with Research Registry UIN: research registry
6424. This study is reported according to the STROCSS guidelines [22].

2.5. Outcome measures
Time to recovery from cataract with visual acuity.
2.6. Data processing and analysis

Data were checked for completeness and entered into Epi-Info
version 7.1 and then exported to STATA version14.0 statistical soft-
ware for coding, recoding, storing and further analysis. The data were
checked for inconsistencies, coding error, completeness, accuracy,
clarity and missing values. Summary measures such as counts, per-
centages, medians, means and SD were calculated. The Kaplan-Meier
survival method and log-rank test curves were applied to estimate the
probability of recovery at a given time and to compare the survival
curve, respectively. Cox proportional hazards assumption was checked
using the Schoenfeld residuals test. Model selection was done using
Akaike Information Criteria (AIC) and Bayesian Information Criteria.
The parametrical survival analysis, Weibull regression, was used to
identify predictors of time to recovery. Model goodness of fit was
checked using Cox Snell residual test. Adjusted HRs (AHRs) with their
respective 95% ClIs was estimated and a value of p less than 0.05 was
used to declare the presence of a significant association.

Initially, bivariable analysis was conducted and independent vari-
ables that were found statistically significant were included in multi-
variable analysis. When clear subgroups seemed present in the data,
significance testing using Cox Snell residual test and interaction and
multicollinearity analysis were done to check the cofounder variable
effect.
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3. Results
3.1. Baseline characteristics of the study participants

A total of 307 study participants with cataract medical chart were
reviewed. Among the total participants 191 (62.2%) were males. One-
quarter 79 (25.7%) of the study participants were above the age of 60
years old. Most of the study participants, 159 (51.8%), were urban
dwellers. Nearly one in three, 107 (34.9%) participants were reported
age related cataract. More than 170 (55.4%) of the cataract patient had
gotten small incision cataract extraction (SICE) surgery and regarding
the comorbidity, 117 (38.1%) of the cataract patients had diabetic
mellitus (Table 1).

3.2. Time to recovery of patients with cataract

A total of 223 cataract patients were recovered from cataract, make it
arecovery rate of 72.6% with 95% CI 69.8%-75.9%) and 27.4% of them
were censored. The recovery rate of men cataract patients were 73.3%
whereas the recovery rate of women were 71.6%. The recovery rate for
age related cataract was 61.7% while the recovery rate of cataract
treated with extra capsular cataract extraction surgery was high (81.7%)
(Table 2).

The overall median survival time was 23 weeks (IQR = 16 to 35) with
(95% CI, 21%-25%). The average mean recovery time of the patients
was 23.24 with (95% CI, 21.72%-24.76%). There was a significant
difference in the time of recovery between cataract patients with/out
DM, where cataract patients without DM comorbidity were recovered
faster (Fig. 1). A significant difference seen in the recovery rate among
the two groups by the log-rank test y2 = 19.46 and p = 0.0001.

3.3. Factors affecting time of recovery

The overall Schoenfeld residual test of the full model has met the
proportional hazards assumption (y2 = 18.5 and p = 0.086). In the
bivariable Weibull regression analysis sex, age, residence, smoking and
alcoholic habit, Diabetic mellitus, visual acuity, type of cataract and
surgery were used to estimate their crude HR. In multiple co-variate

Table 1
Baseline characteristics of study participants with cataract (n = 307).

Variables Category Frequency Percent (%)
Sex Male 191 62.2
Female 116 37.8
Age in years 1-15 44 14.3
16-30 57 18.6
31-45 62 20.2
46-60 65 21.2
>60 79 25.7
Residence Rural 148 48.2
Urban 159 51.8
Smoking habit No 239 77.9
Yes 68 22.1
Drinking alcohol habit Never 75 24.4
Past alcoholic 130 42.4
Current alcoholic 102 33.2
Diabetic Mellitus No 190 61.9
Yes 117 38.1
Level of Visual acuity Low 101 32.4
Medium 133 43.3
High 73 23.8
Types of cataract Age related 107 34.9
Traumatic 115 37.4
Secondary 43 14.0
Congenital 42 13.7
Types of cataract surgery SICE + PC IOL 170 55.4
ECCE + PC IOL 137 44.6

SICE: Small incision cataract extraction; PC IOL: Post cataract intra ocular
lenses; ECCE: Extract capsular cataract extraction.
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Table 2
Predictors of time to recovery among cataract patients (n = 307).

Variables Recovery Crude HR (95% Adjusted HR
Event (n Censored (n e (95%CD
%) %)
Sex
Male 140 51(26.7%) 1.02 1.02
(73.3%) (0.765-1.348) (0.76-1.35)
Female 83 33(28.5%) 1 1
(71.5%)
Age in years
1-15 36 8(18.2%) 1 1
(81.8%)
16-30 51 6 (10.5%) 1.12 (0.730-1 1.20
(89.5%) .362) (1.07-2.36)*
31-45 50 12(19.4%) 1.24 (1.08 -1 1.24
(80.6%) .53) (1.08-1.54)*
46-60 50 15(23.1%) 1.35 (1.08-1 1.35
(76.9%) .81) (0.98-1.89)
>60 36 43(54.4%) 1.45 (1.005-2 1.4 (1.0-2.56)
(45.6%) .562)
Residence
Rural 89 59(39.9%) 1 1
(60.1%)
Urban 134 25(15.7%) 0.68(0.17-1.13) 1.59
(84.3%) (1.18-2.14)*
Smoking habit
No 179 60(25.1%) 1 1
(74.9%)
Yes 44 24(35.3%) 0.80(0.55-1.17)  0.80
(64.7%) (0.55-1.17)
Drinking alcohol habit
Never 64 11(14.7%) 1 1
(85.3%)
Past 96 34(26.2%) 1.12 (0.71 1.76) 1.12
alcoholic (73.85%) (0.71-1.78)
Current 63 39(38.2%) 1.53(1.09-1.96)  0.87
alcoholic (61.8%) (0.47-1.63)
Diabetic Mellitus
No 158 32(16.8%) 1 1
(83.2%)
Yes 65 52(44.4%) 0.75(0.04-0.84) 0.75
(55.6%) (0.41-0.96)*
Level of Visual acuity
Low 32 69(68.3%) 1 1
(31.68%)
Medium 122 11(8.3%) 0.72(0.25-2.59)  4.14
(91.7%) (2.57-6.67)*
High 69 4(5.5%) 0.29 (0.12-2.09 5.23
(94.5%) (3.06-8.93)*
Types of cataract
Age related 66 41(38.3%) 1 1
(61.7%)
Traumatic 100 15(13.0%) 0.65 1.75
(87.0%) 0 (0.09-2.17) (1.01-3.02)*
Secondary 23 20(46.5%) 0.71(0.15-2.97)  2.59
(53.5%) (1.46-4.60)*
Congenital 34 8(19.0%) 0.55 (0.04 1.13) 2.64
(81.0%) (0.86-8.11)
Types of cataract surgery
SICE + PC 111 59(34.7%) 1 1
I0L (65.3%)
ECCE + PC 112 25(18.3%) 0.79(0.13-1.87)  1.43
I0L (81.7%) (1.07-1.94)*

Note: * variables significant with p-value <0.05; 1 = reference category; CHR =
crude hazard ratio; AHR = adjusted hazard ratio; CI = confidence interval.

analysis, all the above variables used with forward stepwise variable
selection method to select the predictor’s variables in cox proportional
hazard model. In multiple co-variate analysis age, resident, DM, visual
acuity, type of cataract and surgery were estimated as independent
predictors of time to recovery with a value of p < 0.05. Table 2 shows the
result of multi co-variate analysis.

The recovery time of cataract patients those aged between 16 to 30
and 31-45 years had 20% and 24% faster recovery as compared with
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Fig. 1. Kaplan-Meier survival estimate for time to recovery among cataract
patients treated with cataract surgery, sub grouped by DM status (n = 307).

aged less than 166 years (AHR = 1.20 CI[; 1.07-2.36) and (AHR = 1.24
CI; 1.08-1.54) respectively. Cataract patients who live in urban had 59%
faster recovery as compared with rural dwellers (AHR = 1.59; 95% CI,
1.18-2.14). Patients with had medium and high level of visual acuity
had higher recovery as compared with their lower visual acuity coun-
terpart (AHR = 4.14 CI; 2.57-6.67) and (AHR = 5.23 CI; 3.06-8.93)
respectively. Secondary cataract patients had 59% ((AHR = 2.59 CI;
1.01-3.02) and traumatic cataract had 75% (AHR = 1.75 CI; 1.01-3.02)
faster recovery time as compared to age related cataract. Cataract pa-
tient who are treated with extra capsular cataract extraction surgery had
43% of recovery rate (AHR = 1.43 CI; 1.07-1.94). Whereas patients with
DM had a 25% lower pace of recovery when compared with those
without DM (AHR = 0.75, CI; 0.41-0.96).

4. Discussion

This study was conducted to determine the survival time to recovery
and its predictors from eye cataract patients. The overall median time to
recovery was 23 weeks and the mean time of recovery was 23.24 weeks.
Age of the patients, residence, DM, initial level of visual acuity, types of
cataract and surgery were independent predictors of time to recovery.

The median recovery time of cataract surgery in this study was 23
weeks. This finding was supported by another study [23,24]. This shows
the recovery after cataract surgery is now easier and patients no longer
required inpatient hospital care after the cataract surgery. It concluded
that the recovery time of cataract surgery is short; as result soreness and
discomfort will disappear within a couple of weeks. However some
studies reported that full recovery of cataract after surgery could take
from four to sixteen weeks [25-27]. This could be due to the nature, the
size of cataract and physiological difference. Another possible expla-
nation might be the difference in type of surgical management, follow up
time, and health facility service.

Adult cataract patients aged from 16 to 45 years had faster recovery
as compared with children and older individual. This finding is sup-
ported in India [28]. The possible reason in this study could be due to an
older age individual have a chance of coexisting ocular pathology and
have associated medical co-morbidity.

Cataract patients who live in urban had 59% faster recovery as
compared with rural dwellers. This finding reinforced by other studies
with cataract patient lived in rural hindered from accessing sight
restoring services in the area and urban dwellers had availability of eye
care service and get appropriate utilization services timely [29,30].
Secondary cataract and traumatic cataract had faster recovery time as
compared to age related cataract. This finding is supported by Indian
study [31], which reported that good visual outcome after managing
traumatic cataract with cataract surgery. Satisfactory visual acuity
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following cataract surgery was associated with eyes having open globe
injuries and managed using a primary posterior capsulotomy and vis-
trectomy. The possible reason might be age-related cataract associated
with coexisting ocular pathology causing loss of vision and age causes
degeneration of lenses.

Cataract patient who are treated with extra capsular cataract
extraction surgery had 43% of faster recovery rate as compared with
Small incision cataract extraction surgery. This finding in line with the
study done in Ghana [32],Nepal [33] and another randomised trial
study done in London, UK on extra capsular cataract extraction surgery
and small incision surgery with phacoemulsification showed that
significantly less surgical complication and had higher proportional vi-
sual acuity [34]. As results, cataract patients treated with ECCE had the
potential to reduce postoperative astigmatism and hasten visual reha-
bilitation of the patients.

Cataract patients with DM had a 25% lower pace of recovery when
compared with those without DM. The finding of this study supported by
the study done in Finland [35]. Diabetes increase the risk the retinal
complication of the eye and the incidence of pseudophakic cystoid
macular oedema after a routine cataract surgery is higher among dia-
betic patients compared to those without diabetes [36,37]. This could be
the level of macular oedema after cataract surgery and pseudophakic
cystoid macular oedema correlate with the diabetic retinopathy.

5. The strength and limitation of the study

This study has used a relatively large data set and parametric model
which results in a better estimate of the magnitude of recovery and the
predictors affecting it. Considering the benefits of future research, there
are certainly few limitations to be mentioned. Being a retrospective
study we were unable to find some important variables that should be
considered to identify predictors. Hence, the findings should be inter-
preted with caution.

6. Conclusion

This retrospective cohort study assessed the time to recovery from
cataract sing parametric model and has put forward a precise estimate of
its predictors. Time to recovery in the study area was slightly higher as
compared with the global cut of time. According to this study, middle
age, urban resident, secondary cataract and patients treated with extra
capsular extraction surgery had faster recovery rate. On contrary,
cataract patients with comorbidity of DM had lower recovery time.
Special emphasis should be given to prevent and treat comorbidities
besides the cataract surgery in order to improve recovery time.
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