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Abstract
Objective To determine the efficacy of cataract surgeries in blindness prevention programs in Chongging.

Methods During February—December 2019, we prospectively enrolled 487 patients (592 eyes) undergoing cataract
surgery during blindness prevention programs in 6 Chongqing district/county hospitals (experimental group)

and 481 patients (609 eyes) undergoing cataract surgery in the First Affiliated Hospital of Chongging Medical
University (controls). Uncorrected visual acuity (UCVA), refractive status, best corrected visual acuity (BCVA), slit lamp
examination, and visual function/quality of life (VF-QOL) questionnaire scores were evaluated preoperatively, and at 1
and 6 months postoperatively.

Results In the experimental group, UCVA, BCVA, and VF-QOL scores at 1 and 6 months were better than the
preoperative values (P <0.05), but lower than the control-group values (P <0.05). Rates of good UCVA and BCVA
outcomes (< 0.5 logMAR) in the experimental group were 76.2% and 87.6%, respectively, at 1 month and 68.9%
and 83.1%, respectively, at 6 months. Most eyes in the experimental (82.1%) and control (89.5%) groups had
refractive errors within =1 D at 1 month. At 6 months, posterior capsule opacification (PCO) was more common in
the experimental group (20.9% vs. 15.0%, P< 0.05). At 6 months, the main causes of visual impairment (UCVA > 0.5
logMAR) in the experimental group were uncorrected refractive errors (33.0%), PCO (29.5%), and fundus diseases
(33.9%).

Conclusion Cataract surgeries in blindness prevention programs in Chongging significantly improved visual acuity,
VF, and QOL, but underperformed compared to surgeries in the tertiary teaching hospital.

Keywords Blindness prevention, Cataract surgery, Visual acuity, Visual function, Quality of life

*Correspondence:

Wenjuan Wan
wanwenjuancqums@163.com
Ke Hu

42222@qg.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12886-023-03082-1&domain=pdf&date_stamp=2023-8-9

Xiang et al. BMC Ophthalmology (2023) 23:353

Background
The Blindness and Vision Impairment data of the Global
Burden of Disease Study 2019 showed that globally,
cataract remained the largest contributor to blindness
in adults aged 50 years and older in 2020, affecting over
15 million individuals globally [1]. Cataract is also the
leading cause of blindness in China [2, 3]. It is reported
that more than one in five Chinese people between the
ages of 45 and 89 years were affected by cataract dur-
ing 1990-2015. As the population ages, cataract cases in
China are expected to more than 240.83 million by 2050,
and resulting in a significant socioeconomic burden [4].
Cataract phacoemulsification is currently the main-
stream operation for cataract treatment. A series of
national cataract blindness prevention projects such as
Sight First China Action and One Million Poor Cataract
Patients Restoring Vision have been successively imple-
mented, resulting in remarkable achievements in the pre-
vention and treatment of cataract blindness in China [5].
The cataract surgical coverage for patients with cataract-
related severe visual impairment or blindness reached
62.7% in 2014 [6], and the cataract surgery rate (CSR) per
million population increased from 370 to 2000 to 2205
in 2017 [2, 7]. However, China still lags behind devel-
oped countries in the treatment of cataract. In France,
for example, the CSR reached 110,800 in 2012 [8]. Some
other developing countries have also achieved better
results than China, such as India with a CSR of 6000 in
2012 [9], Egypt with a CSR of 3674 in 2014 [10], and Iran
with a CSR of 6328 in 2010 [11]. In addition to increasing
the CSR, it is important to improve the efficacy of cata-
ract surgery, especially in blindness prevention programs
[12, 13]. However, an investigation showed that the com-
prehensive ophthalmic service capacity of county-level
public hospitals in China is inadequate, and varies across
regions [14, 15]. The ability to perform cataract surgery
varies among ophthalmologists, and the average number
of cataract surgeries performed annually is insufficient
[14]. Especially in western China, the number of ophthal-
mologists and cataract surgeons per 50,000 population
was only 1.10 and 0.43, respectively, in 2014 [16].
Chonggqing is the largest municipality directly under
the Central Government in China, it is located in south-
west China, and is divided into 38 districts and counties.
The socioeconomic level of different districts and coun-
ties is quite variable, and the condition of ophthalmic
care in some hospitals is poor. According to the China
Network of National Blindness Prevention and Treat-
ment (http://www.moheyes.com/), the CSR of Chonggq-
ing reached 1,879 in 2017, just behind that of Shanghai,
Tianjin, Jiangsu Province, and Sichuan Province [17], but
the outcomes of cataract surgery remain unclear, espe-
cially cataract surgery performed during blindness pre-
vention programs.
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In this study, we followed up patients who underwent
cataract surgery during blindness prevention programs
in district and county hospitals in Chongqing in order to
evaluate the long-term effects of such cataract surgeries
and provide evidence for programs for the prevention
and treatment of cataract blindness.

Methods

Patients

This multicenter prospective clinical study was con-
ducted using regional sampling according to population
distribution and GDP level (data were obtained from the
National Bureau of Statistics of China; https://data.stats.
gov.cn/index.htm). Patients who underwent cataract sur-
gery during blindness prevention programs in 6 Chongq-
ing hospitals (Jiangbei District People’s Hospital, Dazu
District People’s Hospital, Tongliang District People’s
Hospital, Qianjiang District Central Hospital, Youyang
County People’s Hospital, and Wushan County People’s
Hospital) between February and December 2019 were
included as the experimental group. Patients who under-
went cataract surgery in the First Affiliated Hospital of
Chongqing Medical University during the same period
were included as the control group. The following exclu-
sion criteria were applied: (1) patients who were unable
to complete the examination or questionnaire survey, and
(2) patients with other vision-threatening ocular diseases
(such as corneal leukoplakia, glaucoma, vitreous hemor-
rhage, retinal detachment, macular degeneration, and
optic atrophy) detected during preoperative examination.
This trial was conducted in accordance with the Helsinki
Declaration, and was approved by the ethics commit-
tee of the First Affiliated Hospital of Chongqing Medi-
cal University, Chongqing, China. The trial is registered
in the Chinese Clinical Trial Registry (registration no.,
ChiCTR1900022641). All the participants signed written
informed consent forms before enrollment.

The main observation index was the incidence of pos-
terior capsule opacification (PCO) in the study subjects.
The estimated incidence of PCO was 30.0% in the experi-
mental group and 20.0% in the control group. The prob-
ability of a type I error (alpha) was set at 0.05, and the
probability of a type II error (beta) was set at 0.10 (i.e.,
the power was 90%). The test statistic used was the two-
sided Z test with pooled variance (https://sample-size.
net/). The required sample size was 392 eyes per group.
Factoring in a loss to follow-up of 20% gave a final sample
size of 942 eyes (471 eyes per group).

Preoperative examination

All patients underwent a complete ophthalmological
examination before the operation, including measure-
ment of the uncorrected visual acuity (UCVA), subjec-
tive refraction, and best corrected visual acuity (BCVA);


http://www.moheyes.com/
https://data.stats.gov.cn/index.htm
https://data.stats.gov.cn/index.htm
https://sample-size.net/
https://sample-size.net/

Xiang et al. BMC Ophthalmology (2023) 23:353

slit lamp examination, and fundus examination as well
as cataract grading according to the Emery-Little classi-
fication. Contact ultrasound A-scan biometry combined
with autokeratometry were used to measure ocular bio-
logical parameters in the experimental group, while the
IOLMaster 500 was used in the control group (contact
ultrasound A-scan biometry was used when the IOLMas-
ter was unable to obtain the axial length). In the experi-
mental group, the power of the intraocular lens (IOL)
was determined using the SRK/T formula for eyes with
an axial length>22 mm and using the Hoffer-Q formula
for eyes with shorter axial lengths. In the control group,
the Haigis formula was used to calculate the IOL power.
All patients filled in visual function (VF) and quality of
life (QOL) questionnaires [18]. Visual acuity (VA) was
expressed as the logarithm of the minimum angle of
resolution (logMAR). On the basis of previous studies,
we replaced a VA of counting fingers with 1.85 logM AR,
hand motion with 2.30 logMAR, and light perception
with 2.80 logMAR [19]. The visual outcomes of the oper-
ated eyes were graded as follows: good outcome, <0.5
logMAR; borderline outcome, >0.5 logMAR to <1.0 log-
MAR; and poor outcome, >1.0 logMAR [20].

Surgical procedure

Phacoemulsification through a clear corneal incision was
performed under topical anesthesia by 12 experienced
surgeons in the experimental group and a single experi-
enced surgeon in the control group. After phacoemulsi-
fication, the cortex was aspirated using coaxial irrigation/
aspiration (an additional hydropolish technique was per-
formed in the control group after the aspiration of the
cortex [21]). Subsequently, the capsular bag was filled
with a viscoelastic agent and a foldable posterior cham-
ber IOL was implanted through an injector system. In
cases of posterior capsular rupture, a anterior vitrectomy
was performed, and the IOL was placed in the ciliary
sulcus.

Postoperative follow-up

The patients were followed up at 1 month and 6 months
after the surgery. Complete eye examination was per-
formed at each follow-up visit, including measurement
of UCVA, subjective refraction, and BCVA, slit lamp
examination, VF-QOL questionnaires, and PCO grade
(according to Congdon et al. [22]). If necessary, a fundus
examination was performed. Patients who did not attend
the outpatient follow-up on time were contacted by tele-
phone and administered the VF-QOL questionnaires.
Both patients who completed the VF-QOL question-
naires in the outpatient clinic and on telephonic follow-
up were included in the analysis.
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Consistency check

For the experimental group, 2 researchers were selected
from each of the 6 participating hospitals, and all 12
researchers were trained in the research methods and
passed the consistency test before the study began.

Statistical analysis

The study results were expressed as mean and standard
deviation or median and upper and lower quartiles [M
(P25-P75)], as appropriate. The Kolmogorov-Smirnov
test, t-test, Mann-Whitney U test, Kruskal-Wallis H test,
X* test, and Fisher exact test were performed using SPSS
software (version 22.0; SPSS Inc, Chicago, IL). P-values
lower than 0.05 were considered statistically significant.

Results

General information

In total, we enrolled 519 subjects (635 eyes) in the experi-
mental group and 532 subjects (675 eyes) in the control
group. Of these, 32 subjects (43 eyes) in the experimen-
tal group and 51 subjects (66 eyes) in the control group
were excluded because other vision-threatening ocu-
lar diseases were detected on preoperative examination
or because the subjects were unable to complete the
examination or questionnaire survey. Thus, 487 patients
(592 eyes; 64.7% [315/487] women) were enrolled in the
experimental group, with an average age of 69.04+9.84
years, and 481 patients (609 eyes; 60.3% [290/481]
women) were included in the control group, with an
average age of 70.0119.58 years. There was no significant
difference in sex, age, cataract type, and preoperative
VE-QOL questionnaire scores between the two groups
(P>0.05; Table 1). However, the experimental group had
worse preoperative UCVA and BCVA, a lower level of
education, and a higher rate of hard nucleus cataract than
the control group (P<0.001; Table 1). Table 2 shows the
number of cases and the rate of loss to follow-up after the
surgery.

VA

In both groups, the UCVA and BCVA at 1 month and
6 months postoperatively were significantly better than
the corresponding preoperative values. The UCVA and
BCVA were significantly worse at 6 months postopera-
tively than at 1 month postoperatively in the experimen-
tal group (P<0.001; Figs. 1 and 2), while no significant
difference in the postoperative values was found in the
control group (UCVA, P=0.057 and BCVA, P=0.583;
Fig. 2). The preoperative UCVA and BCVA significantly
differed between the two groups, so the difference in
the postoperative visual improvement between the two
groups was not calculated. Figure 3 shows the distribu-
tion of UCVA and BCVA in the experimental and con-
trol groups before the operation, and at 1 month and
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Table 1 Preoperative characteristics of patients in the
experimental and control groups

Experi- Control vzie* P
mental group value value
group
Patients/Eyes 487/592 481/609 N/A N/A
Sex F 315 (64.7%) 290 (60.3%) 1.99 0.16
M 172 (35.3%) 191 (39.7%)
Age (years) 69.04+9.84 70.01+9.58 1.550 0.12
Education level
Elementary school or 435 (89.3%) 246 (51.1 %) 178807 <0.001
below
Junior high school 50 (10.3%) 162 (33.7%)"
High school or above 2 (0.4%) 73 (15.2%)"
Cataract type
Age-related 561(94.8%) 569 (93.4%) 0.957 0.33
Other 31 (5.2%) 40 (6.6%)
Lens nuclear
sclerosis
Il 138(233%) 211 (34.6%)° 24355  <0.001
1l 294 (49.7%) 288 (47.3%)
V-V 160 (27.0%) 110 (18.1%)"
UCVA 1.00 (069,  0.92 (0.60, 4.059 <0.001
1.69) 1.30)
BCVA 0.82 (0.52, 0.52 (0.30, 11.76 <0.001
1.30) 0.82)
VF score 4848 (30.30, 4848 (27.27, 0479 0.63
60.61) 57.58)
QOL score 75.00 (61.11, 75.00(63.89, 0.119 0.91
86.11) 83.33)

F, female; M, male; UCVA, uncorrected visual acuity; BCVA, best corrected visual
acuity; VF, visual function; QOL, quality of life

"P<0.05 vs. experimental group

Table 2 Number of cases and rate of loss to follow-up in the
experimental and control groups

Experimen- Control

talgroup  group
Total (patients/eyes) 487/592 481/609
1 month postoperatively
Outpatient follow-up (eyes)/Missing rate 453/235%  447/26.6%
VF-QOL questionnaire follow-up (patients)/  425/12.7%  434/9.8%
Missing rate
6 months postoperatively
Outpatient follow-up (eyes)/Missing rate 359/39.9%  373/38.8%
VF-QOL questionnaire follow-up (patients)/  446/8.4% 453/5.8%

Missing rate

VF, visual function; QOL, quality of life

6 months after the operation. The rates of good out-
comes of UCVA and BCVA in the experimental group
were 76.2% and 87.6%, respectively, at 1 month postop-
eratively and 68.9% and 83.1%, respectively, at 6 months
postoperatively.
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VF-QOL questionnaire scores
According to the multiple comparison of the VF-QOL
questionnaire scores at each study time point between
the two groups, we found that the postoperative scores
(at 1 month and 6 months) were higher than the preoper-
ative scores in both groups (P<0.001; Table 3). However,
the VF-QOL scores in the experimental group and the
QOL score in the control group were significantly lower
at 6 months than at 1 month postoperatively (P<0.01;
Table 3); the VF score at 6 months did not significantly
differ from the VF score at 1 month in the control group
(P=0.20; Table 3).

The VF and QOL scores were significantly lower in the
experimental group than in the control group at 1 month
and 6 months postoperatively (P<0.05; Table 4).

Refractive status

The refractive status was expressed as the spherical
equivalent (SE). We found that at 1 month postopera-
tively, the refractive status was more dispersed in the
experimental group than in the control group (P=0.007;
Table 5). The proportion of patients with refractive sta-
tus < -1.0 D was higher in the experimental group than in
the control group (13.5% vs. 7.8%, P<0.05; Table 5), and
the proportion of patients with refractive status between
—1.0 D and 1.0 D was lower in the experimental group
than in the control group (82.1% vs. 89.5%, P<0.05;
Table 5).

Incidence of PCO

In both groups, the incidence of PCO was significantly
higher at 6 months than at 1 month (experimental group,
20.9% vs. 5.7%, P<0.001; control group, 15.0% vs. 4.3%,
P<0.001). The incidence of PCO at 6 months was sig-
nificantly higher in the experimental group than in the
control group (20.9% vs. 15.0%, P=0.022), but that at 1
month did not differ between the two groups (5.7% vs.
4.3%, P=0.244).

Causes of visual impairment

Table 6 shows the causes of visual impairment, which was
defined as a UCVA worse than 0.5 logMAR at 6 months
postoperatively. The main causes of visual impairment
in the experimental group and the control group were
uncorrected refractive errors (33.0% vs. 42.9%), PCO
(29.5% vs. 25.7%), and fundus diseases (33.9% vs. 22.9%),
and their incidence did not significantly differ between
the two groups (P=0.166).

Discussion

We conducted a prospective comparative study to assess
the long-term efficacy of cataract surgeries performed
during blindness prevention programs in district and
county hospitals vs. that performed during routine



Xiang et al. BMC Ophthalmology (2023) 23:353

1.7

0.82
0.7 0.6
: 0.52
0.4 8g
0.22 8:32 i
0 0

. e e
Q (Q'OQ OQ'\ °$\¢0Q -6

Vg

UCVA (LogMAR)

Page 5 of 10

3.0 -
%%
I| dekdk ek I'
2.51 24
& 50
< 2.0
>
2'1.5
e/ 13
< 4
N 1.0 "
U of
= 0.5 4 0.52 0.52 0.6
%0.3 gig
072 022
0.0 - 0.1 \ ,
oY A o
DA% son’ s\,oQ'
Qo QQ

Fig. 1 Comparison of UCVA and BCVA in the experimental group preoperatively, and at 1 month and 6 months postoperatively. UCVA, uncorrected visual
acuity; BCVA, best corrected visual acuity; logMAR, logarithm of minimum angle of resolution; **#* p <0.001

3.0 -
| Sk |
2.5 - R, B
23
&5
< 2.0
=
o 1.54
d 13
§ 1.0 0.92
O 0.82
- 0.5 - 0.6 0.6
04 0.4
03 0.22 0.22
0.0 - 01 5
. Q Q
OV A o™
9 O’ s\oQ'

2.0 -
sk
I| sk ns ]'
1.5 1
EZ S 14
<«
%
o 1.0 1
6 0.82
<«
205 = "
2 0.4
0.3 0.3
022
815 815
0.0 1 0 0 0
. Q Q
Q(QQQ .\& .6@
os&OQ s@?

Fig. 2 Comparison of UCVA and BCVA in the control group preoperatively, and at 1 month and 6 months postoperatively. UCVA, uncorrected visual acu-
ity; BCVA, best corrected visual acuity; logMAR, logarithm of minimum angle of resolution; *** p <0.001; ns, not significant

clinical practice in tertiary teaching hospitals in Chongq-
ing, China. In our study, cataract surgery performed
during blindness prevention programs significantly
improved the patients’ VA, VF, and QOL, and the rates
of good outcomes of UCVA and BCVA at 1 month after
the surgery were 76.2% and 87.6%, respectively, which
were almost equal to the WHO recommendation [23].

However, the incidence of PCO and refractive error were
higher than those in the group that underwent cataract
surgery in the tertiary teaching hospital. The main causes
of postoperative visual impairment in both groups were
uncorrected refractive errors, PCO, and fundus diseases.
The overall efficacy of cataract surgeries performed
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outcome, > 1.0 logMAR

Table 3 Comparison of VF-QOL questionnaire scores before the surgery and at 1 month and 6 months after the surgery

Score Baseline 1 month 6 months P1 P2 P3

Experimental group

VF 4848 90.91 87.88 <0.001 <0.001 0.005
(30.30,60.61) (84.85,93.94) (81.82,93.94)

QoL 75.00 100.00 97.22 <0.001 <0.001 <0.001
(61.11,86.11) (97.22,100.00) (94.44,100.00)

Control group

VF 4848 90.91 90.91 <0.001 <0.001 0.200
(27.27,57.58) (87.88,93.94) (84.85,93.94)

QOL 75.00 100.00 97.22 <0.001 <0.001 <0.001

(63.89, 83.33)

(100.00, 100.00)

(97.22,100.00)

Kruskal-Wallis H test

P1, preoperative vs. 1 month postoperatively
P2, preoperative vs. 6 months postoperatively
P3,1 month vs. 6 months postoperatively

VF, visual function; QOL, quality of life
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during blindness prevention programs in Chongqing,
China was satisfactory.

We did not compare the outcome of VA due to the
significant difference in the preoperative VA between
the two groups. In our study, the good outcome rates of
UCVA and BCVA in the blindness prevention program
group were 76.2% and 87.6% at 1 month postoperatively,
which is comparable to the rates found in Beijing (79.7%)
[24] and Chongqing, China (74.3%) [6], but higher than
the rates reported in studies conducted in urban south-
ern China (62.2%) [25], rural southwestern China (65.9%)
[26], Nigeria (69%) [27], southwest Ethiopia (70.4%) [28],
and India (64%) [29]. Although this result was partly
attributable to differences in study populations and sur-
gical procedures, it is sufficient to demonstrate a good
outcome.

Studies have indicated that the mean scores on VEF-
QOL questionnaires are directly correlated with vision
status [30, 31]. In our study, similar to the outcome of
VA, the VE-QOL questionnaire scores were signifi-
cantly improved postoperatively, and were better than
the scores reported in studies from Hong Kong, Shunyi,
Doumen, and Eastern China [31-34]. Although the pre-
operative VA was significantly worse in the blindness
prevention program group than in the conventional cata-
ract surgery group, there was no significant difference in
the preoperative VF-QOL questionnaire scores. Akpolat
et al. [35] reported that cataract patients with a higher
education level had worse vision-related QOL than those
with a lower education level, even if the baseline BCVA
was similar. Munaw and Tegegn [36] reported that par-
ticipants with high educational levels who are visually
impaired are twice as likely to develop psychological dis-
tress than those who cannot read or write. In our study,
most of the patients in the blindness prevention program
group lived in rural areas and had a lower education level
than that of the subjects in the conventional cataract

Table 4 Comparison of VF-QOL questionnaire scores in the
experimental and control groups at 1 month and 6 months
postoperatively

Score Experimental Controlgroup Zvalue P
group value”

1 month postoperatively

VF 90.91 (84.85, 90.91 (87.88, 3332 0.001
93.94) 93.94)

QOL 100.00 (97.22,  100.00 (100.00, 2.761 0.006
100.00) 100.00)

6 months postoperatively

VF 87.88 (81.82, 90.91 (84.85, 5175 <0.001
93.94) 93.94)

QOL 97.22 (94.44, 97.22(97.22, 3.233 0.001
100.00) 100.00)

" Mann-Whitney U test
VF, visual function; QOL, quality of life
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surgery group. The differences in education level and life-
style may explain the different preoperative VA but simi-
lar VE-QOL questionnaire scores in the two groups. At
both 1 month and 6 months postoperatively, the blind-
ness prevention program group exhibited significantly
lower VF-QOL questionnaire scores than the conven-
tional cataract surgery group. Furthermore, patients in
the conventional cataract group demonstrated compa-
rable VA and VF questionnaire scores at 1 month and
6 months, whereas patients in the blindness prevention
program group experienced a significant reduction in VA
and VF questionnaire scores at the 6-month mark rela-
tive to 1 month postoperatively. These findings indicate
that the long-term postoperative outcomes of the blind-
ness prevention program group were inferior to those of
the conventional cataract surgery group. The higher inci-
dence of PCO in the blindness prevention program group
compared to the conventional cataract surgery group at 6
months postoperatively may be a leading contributor, as
PCO is widely recognized as an important factor affect-
ing long-term visual quality after cataract surgery.

PCO is the most common complication of cataract
surgery, and it limits the long-term postoperative visual
outcome. In our study, the incidence of PCO at 6 months
postoperatively was 20.9% in the blindness preven-
tion program group, which is lower than that reported
by Gu et al. [37] (29.93% at 3 months postoperatively),
but higher than that reported by Congdon et al. [22]
(16.7% at 1 year postoperatively) and Ursell et al. [38, 39]
(2.4-12.6% at 3 years and 5.8-19.3% at 5 years postop-
eratively). The incidence of PCO increases over time, so
it is speculated that the incidence of PCO in our study
may be higher than that in the studies conducted by Fong
et al. [40] and Chassain and Chamard [41] (38.5% and
34% at 3 years postoperatively, respectively). The occur-
rence of PCO is related to many factors. Studies have
suggested that the material and design of the IOL and
the technique of capsular polishing are closely related to
the development of PCO [42—44]. In our study, an addi-
tional hydropolish technique was performed in the con-
ventional cataract surgery group, which is thought to be
effective in reducing the incidence of PCO [21, 45]. In
addition, although no detailed records were available, a
hydrophobic acrylic lens was predominantly used in the
conventional cataract surgery group, whereas a hydro-
philic acrylic lens was predominantly in the blindness
prevention program group. These differences may have
contributed to the different rates of PCO between the 2
groups at 6 months after the surgery.

Residual refractive error is an important factor affecting
the recovery of postoperative VA in patients with cata-
ract [46]. The majority of the eyes in the blindness pre-
vention program group (82.1%) and in the conventional
cataract surgery group (89.5%) had a refractive error of
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Table 5 Distribution of refractive status in the experimental and control groups at 1 month postoperatively

Group Total (eyes) <-1.0D -1.0t01.0D >1.0D X P’
[eyes (%)] [eyes (%)] [eyes (%)]

Experimental 453 61 (13.5%) 372 (82.1%) 20 (4.4%) 10.02 0.007

Control 447 35 (7.8%)" 400 (89.5%)" 12 (2.7%)

D, diopter

*P<0.05 vs. experimental group
#Chi squared test

Table 6 Causes of UCVA worse than 0.5 logMAR in the
experimental and control groups at 6 months postoperatively

Experimen- Control
tal group group
[eyes (%)]  [eyes (%)]
Refractive error 37 (33.0%) 30 (42.9%)
Posterior capsule opacification 33 (29.5%) 18 (25.7%)
Fundus diseases 38 (33.9%) 16 (22.9%)
Age-related macular degeneration 9 3
Diabetic retinopathy 11 3
Retinal detachment 3 2
Macular epiretinal membrane 4 2
Macular hole 2 0
Retinal vein occlusion 3 1
Other retinopathy 4 3
Optic atrophy 2 2
Others 4 (3.6%) 6 (8.6%)
IOL tilt or decentration 3
Uncertain 1 3
Total 112 70

UCVA, uncorrected visual acuity; logMAR, logarithm of minimum angle of
resolution; IOL, intraocular lens

within £1 D at 1 month postoperatively. However, the
proportion of patients with a refractive status < -1.0 D
at 1 month after the surgery was significantly higher in
the blindness prevention program group (13.5%) than
in the conventional cataract surgery group (7.8%). We
were unable to compare the prediction error of the IOL
power calculation between the two groups due to a lack
of detailed records of the target diopter. However, given
that the target diopter was between —0.5 D and 0 D most
patients, it is reasonable to believe that more patients had
a myopic refractive surprise in the blindness prevention
program group than in the conventional cataract surgery
group. Studies have shown that the accurate calculation
of the IOL power is the key to predicting the postop-
erative refractive status, and the measurement of ocu-
lar biological parameters is the main factor affecting the
accuracy of IOL power calculation [46, 47] Optical biom-
etry has been shown to be more accurate and repeatable
than ultrasound A-scan biometry [48, 49]. The measure-
ment of a shorter axial length, caused by excessive pres-
sure on the cornea, is one of the most important sources
of error in ultrasonic biometry [47]. This error results in
a postoperative myopic refractive surprise. In our study,

the differences in ocular biometrics may have contrib-
uted to the different refractive errors after cataract sur-
gery. Another possible reason is that a few patients in
district and county hospitals may have received IOLs
with inappropriate power because of the limitation of
IOL selection.

Similar to previous findings [19, 25, 50, 51], the
main causes of visual impairment (UCVA worse than
0.5 logMAR) in both groups of patients were uncor-
rected refractive errors, PCO, and fundus diseases at 6
months postoperatively, but the number of eyes with
visual impairment was greater in the blindness preven-
tion program group (112 eyes) than in the conventional
cataract surgery group (70 eyes). Although patients with
vision-threatening ocular diseases detected by preopera-
tive examination were excluded from our study, fundus
diseases were still an important cause of postoperative
visual impairment. It is possible that due to the severity
of the cataract, the fundus could not be adequately exam-
ined before the surgery. The incidence of visual impair-
ment due to fundus diseases was higher in the blindness
prevention program group (38 eyes) than in the conven-
tional cataract surgery group (16 eyes), which may be
related to the lack of fundus examination equipment in
district and county hospitals, allowing more fundus dis-
eases to go undetected before the surgery.

In our study, patients who underwent cataract surgery
during blindness prevention programs had poorer pre-
operative vision and a higher proportion of hard nuclear
cataracts than patients in the conventional cataract sur-
gery group. Compared with patients in the conventional
cataract surgery group, the majority of the patients in
the blindness prevention program group lived in rural
areas, had a lower education level, and were more likely
to be affected by issues related to transportation, eco-
nomic conditions, and medical resources, resulting in
more patients who did not choose to seek medical care
until vision loss had severely affected their lives. Interest-
ingly, studies have reported that women have a higher
prevalence of cataracts and lower cataract surgery cover-
age than men [6, 52, 53], but in our study, the proportion
of women in both groups was higher than that of men,
which may indirectly indicate that the treatment of cata-
ract blindness in Chongging has achieved remarkable
results.
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Our study has some limitations. First, the missing rate
was high at 6 months post-cataract surgery, which may
have caused bias in the research results. Second, the
difference in preoperative VA between the two groups
affected the comparison of the surgical outcomes.
Finally, the follow-up time was short, so the results may
not effectively reflect the long-term efficacy of cataract
surgery.

Conclusions

In conclusion, the VA, VE, and QOL were significantly
improved after cataract surgery during blindness preven-
tion programs in Chongqing, China, but there was still a
gap in the surgical outcomes, as compared with the sur-
geries performed in the tertiary teaching hospital. The
main causes of visual impairment after cataract surgery
performed during blindness prevention programs in
Chongging were residual refractive errors, PCO, and fun-
dus diseases.
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