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Impact of cataract surgery on visual acuity and quality of life
assessed using the National Eye Institute Visual Function
Questionnaire 25 in a public teaching hospital in Brazil
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ABSTRACT

Keywords:
Cataract extraction; VFQ-25; Purpose: This study set out to examine the impact of surgical treatment of senile cataract on visual
Visual acuity; Quality of life acuity and quality of life in patients operated in a public teaching hospital.
Descritores: Methods: Prospective study including patients aged over 60 years with clinical indications for cataract
Extracio de catarata; VFQ-25; surgery treated at a medical residency service. The National Eye Institute Visual Function Questionnaire 25
Acuidade visual Qualidade de was applied. Corrected distance visual acuity was measured before and after cataract surgery. Correlations

between National Eye Institute Visual Function Questionnaire 25 scores and corrected distance visual
acuity were investigated. Surgeons in charge, and surgical complications were also reported.
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Results: A total of 69 patients (89 eyes) were enrolled in this study. Patients were submitted to unilateral
(52) or bilateral (17) surgery. Mean patient age was 70.8 + 7.3 (52 to 95) years. Mean preoperative and
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P~ @ Objetivo: Avaliar o efeito da cirurgia de catarata na acuidade visual e na qualidade de vida em adultos
@( submetidos a cirurgia de catarata em hospital publico de ensino.
[~ & |

Copyright ©2022 Métodos: Estudo prospectivo, que incluiu pacientes acima de 60 anos com indicacao clinica para cirurgia
de catarata em um servico de residéncia médica. O National Eye Institute Visual Function Questionnaire
25 foi aplicado, e a acuidade visual corrigida a distancia foi avaliada antes e apds a cirurgia de catarata.
Foram realizadas correlagdes entre o escore do National Eye Institute Visual Function Questionnaire 25
e a acuidade visual. Cirurgides e complicacdes cirirgicas também foram descritos.

Resultados: Foram incluidos neste estudo 89 olhos de 69 pacientes, em um total de 52 cirurgias
unilaterais e 17 bilaterais. A idade média foi de 70,8+7,3 anos (52 a 95), e a pontuacdo média do National
Eye Institute Visual Function Questionnaire 25 antes da cirurgia foi 77,4+15,3 (25,7 a 98,2) e, depois, de
89,7+14,03 (28,2 a 100). A maior diferenca entre os subdominios do National Eye Institute Visual Function
Questionnaire 25 foi a visdo geral (34,4 a 48,6). A acuidade visual corrigida a distdncia média antes do
procedimento foi de 0,70+0,39 (0,3 a 1,3) LogMAR e, depois, foi de 0,24+0,19 (0,1 a 1,0) LogMAR.
Comparando os resultados antes e ap0s a cirurgia de catarata, houve melhora significativa na qualidade
de vida (p<0,001) e na acuidade visual (p<0,001). Dentre as cirurgias, 70% (74 olhos) foram realizadas por
cirurgides em treinamento. A anélise comparativa entre os grupos de pacientes de cirurgias unilaterais
e bilaterais apresentou um ganho na acuidade visual maior no grupo que operou ambos os olhos, com
significdncia estatistica (p=0,016). No entanto, o aumento na pontuacdo do questionario, observado
em ambos os grupos, ndo representou diferenca estatisticamente significante (p=2,489). Complicacdes
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foram observadas em 13 olhos (14,6%), sendo a ruptura de capsula posterior a mais frequente. Mesmo esses pacientes obtiveram aumento no
escore total do National Eye Institute Visual Function Questionnaire 25 (p<0,001) e na acuidade visual corrigida a distancia (p<0,001).

Conclus3o: A cirurgia de catarata realizada em ambiente hospitalar de ensino proporciona melhora na qualidade de vida e na acuidade visual,
sendo fundamental que os érgdos de saude publica garantam o acesso da populacéo a esse procedimento.

INTRODUCTION

Senile cataract is an important cause of visual impairment
in individuals aged over 60 years."? Loss of visual ability has
negative impacts on quality of life due to occupational, eco-
nomic, social, and psychological limitations, which make
activities of daily living difficult for patients. The assessment
of health-related quality of life is becoming increasingly
important, since life expectancy continues to increase.®
Phacoemulsification, the gold standard approach for cata-
ract removal, allows effective visual rehabilitation, particu-
larly when performed by experienced surgeons.** This sur-
gical procedure is part of many medical education programs
in the major ophthalmology centers worldwide.® However,
the risk of surgical complications associated with inappro-
priate medical training is high. )

Several instruments have been designed for visual
function quantification and quality of life assessment.
Visual acuity (VA) measurement during routine ophthal-
mologic examination aims to quantify vision but does not
address relationships with activities of daily living and qual-
ity of life.to® The National Eye Institute Visual Function
Questionnaire 25 (NEI-VFQ-25) was specifically designed to
assess the impact of visual disorders on general health and
quality of life.t213 Given the importance of providing a better
quality of life for elderly patients submitted to cataract sur-
gery, this study set out to investigate correlations between
VA and quality of life improvement as per the NEI-VFQ-25in
patients submitted to cataract surgery in a teaching hospital.

METHODS

This study was performed at Hospital Humberto Castro Lima
in Salvador (BA, Brazil) between January 1 and August 30"
2018. Consecutive patientsaged over 60 yearswhohadbeen
referred for cataract surgery were enrolled. The study was
carried out in compliance with the Declaration of Helsinki
and approved by the Medical Institutional Review Board
of Escola Bahiana de Medicina e Satide Publica (EBMSP)
(Protocol: 064250/2016 CAAE: 57515016.7.0000.5544),
located in Salvador. Informed consent was obtained from
study participants who underwent cataract surgery.

Study population and data collection

Eligible patients were submitted to comprehensive pre-
operative assessment. Data collected included gender,
age, level of education and corrected distance VA (CDVA).

Patients with indication for bilateral surgery answered
the questionnaire after both eyes had been operated.
Patients who were not able to collaborate due to neuro-
logical impairment, did not return for the 30-day review
or with poor vision prognosis in one eye were excluded.
Eyeswith CDVA better than 0.3 LogMAR were not submit-
ted to cataract surgery.

Surgical procedures were randomly allocated to one
of three groups of surgeons: consultants (more than five
years of experience after completion of the cataract fel-
lowship program), fellows (first year after completion of
the residency program) and residents (second or third
year of the residence program).

Quality of life and visual acuity assessment
The NEI-VFQ-25 has been validated in the Portuguese lan-
guage and is widely used to evaluate the outcomes of oph-
thalmic surgeries." This questionnaire comprises 25 items
that measure vision-related quality of life. Questionnaire
items are grouped into 11 subscales: general health, gen-
eral vision, ocular pain, near activities, distance activities,
vision-related mental health problems, vision-related
functional limitations, dependency on others due to vi-
sion-related limitations, driving difficulties, color percep-
tion issues and peripheral vision impairment. )

The NEI-VFQ-25 was administered at two different
time points to assess quality of life: 5 to 15 days prior to
surgery and 30 to 40 days after surgery. The questionnaire
was administered at the cataract department of the refer-
ral hospital by a resident physician familiar with the NEI-
VFQ-25. One resident administered all questionnaires
before and after surgery. Visual acuity was evaluated by
another physician while questionnaires were adminis-
tered. In order to avoid biases, examiners were blinded to
surgeon, surgical complications and other procedure-re-
lated data. Corrected distance visual acuity was measured
before and after surgery, on the same day of questionnaire
administration, using a Snellen chart placed five meters
away from the patient and a near vision chart placed 40
cm away from the patient.

Surgical technique

Pupils were dilated using topical phenylephrine and
tropicamide. Operated eyes were treated with topical
moxifloxacin 30 minutes before surgery. Anesthesia was
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used for moderate sedation. Topical anesthesia was used
in all patients regardless of the surgeon in charge, except
in those sensitive or uncooperative, who were submitted
to peribulbar block. Topical anesthesia consisted of 0.5%
proparacaine hydrochloride and 0.75% bupivacaine hy-
drochloride. Peribulbar blocks were performed using 2%
lidocaine combined with hyalozime 50 IU/mL.

All patients were submitted to standard phacoemul-
sification. Briefly, a manual temporal incision was made
in the clear cornea. The main incision measured 2.75 mm
and the secondary incision 1.2 mm. Trypan blue was used
as an adjuvant as needed to improve visualization of the
anterior capsule during phacoemulsification. An oph-
thalmic viscosurgical device (OVD) (OFTVisc 2%) was in-
jected into the anterior chamber and manual continuous
curvilinear capsulorhexis performed using Utrata forceps.
Hydrodissection, hydrodelineation, lens phacoemulsifica-
tion (Infiniti® Vision System, Alcon Laboratories, Inc.) and
cortical aspiration were performed. A single-piece fold-
able intraocular lens (IOL; Acry-Philic-S model, Leedsay
Medical Products, Sdo Paulo, SP, Brazil) was implanted into
the capsular bag through the main incision using an in-
jector. The OVD was then removed. A three-piece foldable
acrylic IOL (Sensar® AR40e00260 model; Abbott Medical
Optics Inc., Santa Ana, CA, USA) was implanted into the
ciliary sulcus in patients who developed posterior capsule
tear (PCT). Anterior vitrectomy (Infiniti Vitrectomy Probe)
was performed when necessary. The corneal incision was
sealed using stromal hydration. All surgeries were super-
vised by a trained ophthalmologist capable of solving any
potential intraoperative complications.

Postoperative assessment

Patients were treated with a combination of antibiotic
and steroid eye drops was instilled every four hours for
one week. This dose was tapered weekly over the course
of the next four weeks. Follow-up was assessments were
carried out 1, 7, 15 and 30 days after surgery. The prima-
ry outcomes assessed were postoperative complications,
CDVA, and quality of life as per the NEI-VFQ-25.

Patients who developed PCT were submitted to rou-
tine treatment with non-steroidal, anti-inflammatory eye
drops (nepafenac 0.1%) three times daily for four weeks
and oral prednisolone given at 1 mg/kg/day, then tapered
gradually (10 mg every 5 days). Perioperative subcon-
junctival triamcinolone injections were also given. These
patients were submitted to macular optical coherence to-
mography (OCT) and ocular ultrasound examinations as
needed and seen by a retina specialist.

Statistical analysis

Consecutive variables were expressed as mean and stan-
dard deviation. Categorical variables were expressed us-
ing absolute and relative frequencies. Normality of distri-
bution was assessed using the Kolmogorov-Smirnov and
the Shapiro-Wilk tests. Mean VA and total pre and post-
operative (NEI-VFQ-257) scores were compared using the
dependent t-test. Correlations between mean NEI-VFQ-25
and LogMAR chart scores through Pearson’s coefficient
was verified using the coefficient of determination in sta-
tistically significant cases. The student’s t-test and one-
way analysis of variance (Anova) were used to examine
significant associations between sex, age, level of edu-
cation, mean NEI-VFQ-25 scores and VA. For statistical
analysis purposes, only the VA of the operated eye was
considered for in unilateral cases. In order to examine
associations between CDVA gains and total NEI-VFQ-25
scores, best eye vision acuity was used in patients (17)
submitted to bilateral cataract surgery. Statistical analy-
sis was carried out using Statistical Package for the Social
Sciences software (SPSS, Inc.), version 19.0 for Windows.
A p-value <0.05 was considered statistically significant.

RESULTS

Eighty-nine patients (106 eyes) were included in this
study. Sixty-nine patients (86 eyes) were retained in the
final analysis. Patients who did not return (for follow-up
assessments were contacted by telephone. Of these, three
did not respond and 17 opted to be followed in their home
towns. Only two of patients who did not return had in-
traoperative complications. Patients in this sample were
aged 70.8 + 7.3 years (52 to 95 years), 44 (63.8%) were
women, 17 (24.63%) needed cataract surgery in both eyes
and 52 (75,37%) in one eye only. As to level of education, 16
patients (23.0%) had no formal education, 39 (57.0%) had
completed elementary school, 13 (19.0%) had completed
high school and only one (1.0%) had been to university.

Primary outcomes

Comparative analysis of mean preoperative (0.70 + 0.39;
0.3 to 1.3 LogMAR) and postoperative (0.24 + 0.19; 0.1 to
1.0 LogMAR) CDVA revealed a mean visual function gain
0f 0.48 £ 0.43 LogMAR, i.e., a significant improvement in
VA (p <0.001).

In patients submitted to unilateral surgery, compar-
ative analysis of mean preoperative (0.64 + 0.39; 0.54 to
0.75 LogMAR) and postoperative (0.26 + 0.21; 0.12 t0 0.26
LogMAR) CDVA revealed a mean vision function gain of
0.38 + 0.18 (0.50 to 0.27) LogMAR (p<0.001). In bilateral
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cases, comparative analysis of mean preoperative (0.82 +
0.38; 0.62-1.01 LogMAR) and postoperative (0.19 * 0.14;
0.12 to 0.26 LogMAR) CDVA revealed a mean vision func-
tion gain of 0.63 + 0.41(0.84 t0 0.42) (p<0.001). Intergroup
comparisons (patients undergoing unilateral or bilateral
surgery) revealed a significantly (p=0.016) larger VA gain
in patients who required surgery in both eyes. However,
the increase in questionnaire scores did not differ signifi-
cantly between groups (p=2.48), findings are shown in
Table 2).

Scores assigned to NEI-VFQ-25 subscales also in-
creased. Comparative analysis of mean preoperative (77.4
+15.3; 73.7 to 81.1) and postoperative (89.7 + 14; 86.3 to
93.1) NEI-VFQ-25 scores revealed an increase of12.3 + 15.5
units, indicating statistically significant gains (8.6 t0 16.0;
p < 0.001) (Table 1). Score differences were larger in the
following subscales: general vision, role limitations and
difficulty with distance vision activities (gains of 32.2 *
28.5, 21.0 * 34.5 and 18.2 * 20.5; 95% confidence inter-
vals/95%CI: 25.3 - 39.0, 12.7 - 29.3 and 13.2 - 23.1 respec-
tively; p <0.001). Only in two out of 12 subscales (ocular
pain and driving difficulties) differences were non-signif-
icant (p=0.084 and p=0.168 respectively). Questionnaire
scores were also analyzed by groups (patients submitted
to bilateral or unilateral surgery). Findings are shown in
Table 1.

Table 1. National Eye Institute Visual Function Questionnaire
25 scores and clinical measures of visual function

Parameters of all the 69 patients Preoperative Postoperative p-value
NEI-VFQ-25
General health 34 +25 48 + 25 0.001
General vision 36+ 17 69 + 24 <0.001*
Ocular pain 82 + 20 86+ 18 0.084
Near-vision difficulty 73+25 90+ 18 <0.001*
Distant-vision difficulty 72+ 22 90 + 18 <0.001*
Social limitations 92+ 18 98+ 9 0.040
Functional limitations 71+ 32 94 + 19 <0.001*
Dependency on others 85+ 23 94 + 17 0.016
Driving difficulties 62 +43 38+48 0.168
Color vision difficulties 89 + 20 95+ 15 0.015
Peripheral vision difficulties 87 +24 96 + 15 0.007
Total score 774 +£153 89.7 £ 14.0 <0.001*
CDVA (LogMAR) 0.70 + 0.39 0.24 +0.19 <0.001*
Bilateral surgery (17 patients)
Total NEI-VFQ-25 score 71.8 £19.1 88.7 +17.1 p<0.001
CDVA (LogMAR) 0.82 +0.38 0.19 +0.14 p<0.001
Unilateral surgery (52 patients)
Total NEI-VFQ-25 score 79.2+13.6 90.0 = 13.1 p<0.001
CDVA (LogMAR) 0.64 +0.39 0.26 +0.21 p<0.001

Results expressed as mean + standard deviation.
* significant difference.
NEI-VFQ-25: National Eye Institute Visual Functioning Questionnaire-25; CDVA: corrected distance visual acuity.

The increase in overall NEI-VFQ-25 scores was signifi-
cantly correlated with VA improvement (r=-0.25; p=0.04).
The coefficient of determination of the linear regression

generated by this correlation suggested limited impacts
of CDVA on total NEI-VFQ-25 scores after cataract surgery
(r*=0.061). Age, sex and level of education were not sig-
nificantly associated (p=0.74, p =0.41 and p=0.05 respec-
tively) with NEI-VFQ-25 score increase. Pre and postoper-
ative findings are summarized in Figures 1 and 2.
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CDVA: corrected distance visual acuity.

Figure 1. Box plot showing (A) corrected distance visual acu-
ity (LogMAR) and (B) overall score on the National Eye In-
stitute Visual Functioning Questionnaire 25 before and after
cataract surgery. Horizontal bars represent the median, the
first and the third quartiles. Vertical bars represent the stan-
dard deviation of the mean.

Surgeons and complications

In this sample, 37% (32 eyes) of surgeries were performed
consultants, 38% (33 eyes) by fellows and 35% (21 eyes) by
residents. Visual acuity gains in patients operated on by
consultants, fellows or residents were 0.42 + 0.40 (0.28
to 0.57), 0.40 *+ 0.43 (0.24 to 0.55) and 0.68 + 0.43 (0.47
to 0.87) LogMAR respectively, with significant differ-
ences between measures (p=0.047). NEI-VFQ-25 scores
increased in all cases but did not differ significantly
(p=0.155). Mean preoperative and postoperative CDVA
corresponded to 0.55 + 0.40 (0.1 to 1.3) LogMAR and 0.33
+0.30 (0.0 t0 1.0) LogMAR respectively.

Complications were observed in 13 eyes (14.6%). Of
these, 11 had PCT, one developed choroidal detachment
and one developed cystoid macular edema. The most
common complication was PCT (11 eyes; six operated
by fellows, three by residents and two by consultants).
In these patients, the IOL was implanted into the ciliary
sulcus and anterior vitrectomy combined with cataract
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Figure 2. Box plot showing (A) overall score on the National
Eye Institute Visual Functioning Questionnaire 25 before and
after cataract surgery in unilateral and bilateral cases. (B) Cor-
rected distance visual acuity (LogMAR) before and after cat-
aract surgery in unilateral and bilateral cases. Horizontal bars
represent the median, the first and the third quartiles. Vertical
bars represent the standard deviation of the mean. Patients
submitted to unilateral and bilateral surgery are represented
by the numbers zero and 1.

surgery was needed in five eyes. The eye with traumatic
cataract and zonular dehiscence was operated on by a
consultant. This eye progressed to choroidal detachment
and VA did not improve. A larger number of visits and
ocular ultrasound were required for closer monitoring
in this case. Atropine 1% and topical steroids (predniso-
lone acetate 19%) were prescribed for 30 days. One patient
developed cystoid macular edema. This patient had been
operated on by a fellow and required more frequent visits
and serial macular OCT. Nonsteroidal anti-inflammatory
eye drops (nepafenac 0,1%) were prescribed for 60 days.
In these cases, CDVA remained at 0.1 LogMAR before and
after surgery and no additional surgical procedures were
required. Even in cases with complications, VA improved
by 0.36 * 0.43 LogMAR (p=0.01). Mean total NEI-VFQ-25
score increased from 73.53 to 77.75 (p=0.42) after surgery.
However, score differences were non-significant.

Table 2. Comparative analysis of unilateral and bilateral
surgeries

Parameters Mean Standard deviation p-value
CDVA (LogMAR)
Unilateral 0.383 0.414 0.0165
Bilateral 3617 69 =24 0.0119
Total NEI-VFQ-25 score
Unilateral 10.81 15.63 2.489
Bilateral 16.91 14.75 2421

CDVA: corrected distance visual acuity; NEI-VFQ-25: National Eye Institute Visual Functioning Questionnaire-25.

DISCUSSION

The assessment of vision-related functional impairment
is critical "9 Visual acuity is an extremely useful and fast
user-friendly tool. However, this tool alone is not enough to
measure all requirements and postoperative outcomes of
cataract surgery. The NEI-VFQ-25is widely used to examine
the impact of ocular diseases on quality of life.*” This study
revealed significant improvements in the quality of life of
patients operated on due to senile cataract in a medical
residence program. Increase in overall NEI-VFQ-25 scores
after surgical treatment and significant gains in most NEI-
VFQ-25 subscales suggest cataract surgery is beneficial not
only with regard to activities of daily living, but also to so-
cial and mental health."®

A major concern in patients with senile cataract is
the impact of the disease on their ability to perform ac-
tivities of daily living. Findings obtained using the NEI-
VFQ-25 and similar visual functioning assessment tools
suggest the impact of cataract surgery extend beyond
VA 1920 These instruments provide convincing evidence
that vision enhancement in response to cataract surgery
is associated with improvements in several activities of
daily living.®#? In this study, VA improved significantly
after surgical treatment of senile cataract. However, the
fact that only 6.1% of the variability in total NEI-VFQ-25
scores can be explained by VA suggests cataract sur-
gery promotes well-being as well as VA improvement.
Prior studies have shown that administration of the
NEI-VEQ-25, which measures vision-related limitations,
appears to be an appropriate strategy to assess the out-
comes of cataract surgery.#)

The patients in this study were allocated to different
groups for assessment of VA and quality of life changes
after cataract surgery. Comparative analysis revealed that,
although patients submitted to bilateral surgery achieved
better VA outcomes, quality of life improvement was sim-
ilar in both groups.

Correlations between quality of life and VA in pa-
tients operated on at a medical training service have not
been reported to date. In this study, patients undergoing
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surgery in a public teaching hospital achieved a 12.3-unit
increase in total NEI-VFQ-25 scores. These findings sup-
port the application of NEI-VFQ-25 to measure gains in
visual functioning.

Statistically significant gains were also observed in
most NEI-VFQ-25 subscales, including general health (14-
unit gain), near vision (15-unit gain), distance vision (18-
unit gain), functional limitations (21-unit gain), depen-
dency on others (six units), social limitations (four units),
peripheral vision (seven units, and color vision (five
units). These outcomes suggest quantitative improve-
ments in several aspects of life in individuals submitted
to cataract surgery, such as social interaction, mental and
emotional well-being, and are in keeping with findings
reported by Oshika et al.*” However, ocular pain and driv-
ing difficulties did not improve significantly after cataract
surgery in this study. In the driving difficulties subscale,
lack of improvement may be explained by the fact that
most of patients in this sample did not drive. As to ocular
pain, authors recommend the application of specific as-
sessment scales, since subjective symptoms are difficult
to measure using the NEI-VFQ-25.

The rate of surgical complications was similar in this
and prior studies.®?52¢) This study has some limitations.
Overall, 22.1% of patients were lost to follow-up. Most
of these patients lived in the countryside, far away from
the hospital, and could be more easily monitored in oph-
thalmology services closer to their homes. Although the
underlying reason for loss to follow-up is unclear, it may
have been due to postoperative improvement and lack of
major complications, as only two patients had periopera-
tive complications. The value of this study stems from the
fact that it is the first to examine the quality of vision and
demonstrate gains in quality of life after cataract surgery
in patients operated by physicians undergoing training in
a teaching hospital.

The positive impact of cataract surgery on quality of
life translates into considerable improvements in per-
formance of activities of daily living, as well as in social
and emotional aspects. Therefore, surgical treatment of
senile cataract is highly recommended. Findings of this
study may be applicable to other teaching settings and
may encourage public health agencies to ensure access
to cataract treatment in medical teaching hospitals for
elderly patients.
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