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Abstract

Purpose To observe the long-term changes in dry
eye symptoms and vision-related quality of life in age-
related cataract patients after phacoemulsification.
Methods A total of 101 cataract patients after
phacoemulsification combined with IOL implantation
(Ph-IOL) in one eye were enrolled. Visual acuity, tear
film breakup time (BUT), and Schirmer test 1 (ST1)
were measured before and 1, 3, and 6 months after
surgery. Ocular Surface Disease Index (OSDI) scores
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were used to evaluate the severity of dry eye
symptoms. Utility values were assessed by the time
trade-off (TTO), standard gamble for death (SGD),
standard gamble for blindness (SGB) and rating scale
(RS).

Results The average LogMAR visual acuity in the
operated eye was 1.35 & 0.50 and increased rapidly
after Ph-IOL, approaching a peak at 3 months
(0.26 £ 0.15). The BUT and STI1 results decreased
abruptly 1 month after surgery and gradually recov-
ered until 6 months. OSDI scores increased signifi-
cantly after surgery and gradually decreased until
6 months. Utility values evaluated by TTO, SGD,
SGB and RS before surgery were 0.67 £ 0.19,
0.75 £ 0.15, 0.67 £ 0.20 and 0.2 £ 0.18, respec-
tively, and increased to 0.91 £ 0.06, 0.98 £ 0.04,
0.92 £ 0.52 and 0.91 £ 0.06, 6 months after. Utility
values measured with TTO, SGB or RS correlated
significantly (P < 0.05) with visual acuity and OSDI
scores pre- and postoperatively.

Conclusions Dry eye symptoms persist more than
3 months after Ph-IOL. Utility values were negatively
influenced by dry eye symptoms.

Keywords Cataract - Phacoemulsification - Dry
eye - Utility - Visual acuity
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Introduction

Age-related cataract is still the leading cause of
blindness in most developing countries, and as pop-
ulations age, the number of cataract patients will be
constantly rising. Cataract surgery can improve the
visual acuity largely. However, a significant number
of patients complain of postoperative dry eye symp-
toms such as dry, foreign body sensation and short-
time but frequent blurred vision [1-5]. From our
experience, the patients may blame the surgery (and
their surgeon) for the apparently new development of
dry eye symptoms and generally do not realize that
their problem stems from ocular surface disease rather
than the surgical procedure. To avoid these accusa-
tions and to inform patients preoperatively of the
possibility of dry eye symptoms following surgery, it
is equally important to provide information about
when these symptoms will diminish or disappear. The
severity of dry eye symptoms has been reported to
peak 7 days after cataract surgery and to persist for
3 months, and it can become both physically and
psychologically debilitating [1, 2].

Patient subjective preferences appear to be more
sensitive indicators of dry eye symptoms when
compared to traditional biomedical parameters such
as visual acuity and contrast sensitivity. The OSDI is a
validated, reliable questionnaire that assesses a
patient’s subjective preferences with dry eye disease,
including those that occur following cataract surgery
[1,2, 6]. The OSDI is now perhaps the most commonly
used dry eye-specific questionnaire due to its conve-
nience in clinical settings [2]. However, the limitations
of OSDI, which also exist in other item-based
questionnaires, are inevitable. For example, no item-
based questionnaire can address every aspect of a
given condition and how it affects VRQoL such that
investigators are able to incorporate the data into
economic analyses.

Utility value, which originated in medical eco-
nomics [7], is another alternative for evaluating
quality of life. Several researchers consider utility
value to be among the most all-encompassing quality-
of-life instruments that can be easily used to compare
the impact on quality of life of different ophthalmic
conditions [8, 9]. Based on different building con-
cepts, there are three methods to assess utility value:
TTO, SG and RS. TTO is the most commonly used
method. Studies that have used TTO to measure utility
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value associated with dry eye disease have found that
severe dry eye utilities were similar to those reported
for dialysis and severe angina [10, 11]. To date, there
has been no report demonstrating the utility value
change associated with dry eye symptoms after
cataract surgery. Furthermore, there has been no
discussion regarding which utility value assessing
method is proper to evaluate quality-of-life changes
due to dry eye symptoms after cataract surgery.

In the present study, we report preoperative and
1-month, 3-month and 6-month postoperative visual
acuity, BUT, STI result, OSDI scores and utility
values among patients who underwent Ph-IOL. The
utility values for the TTO, SG and RS methods are all
presented. We consider that the study results reflect
the long-term impact of dry eye symptoms on VRQoL
among patients after Ph-IOL surgery.

Methods

A prospective hospital-based study was performed
with eligible patients who received uneventful Ph-IOL
in one eye in the Department of Ophthalmology,
Shanghai General Hospital, between January 2014 and
June 2015. The patients who understood and agreed to
cooperate by attending regular follow-up visits within
6 months after surgery were included in this study.
Exclusion criteria were as follows: (1) limited ability
to communicate effectively with the investigator and
inability to complete the questionnaires with the
investigator’s assistance; (2) presence of other eye
diseases before and after surgery, such as ocular
trauma, keratopathy, glaucoma, dacrycystitis, uveitis,
retinal detachment and age-related macular degener-
ation; (3) the presence of other systemic acute or
chronic diseases, such as diabetes and coronary heart
disease; (4) intraoperative or postoperative complica-
tions of Ph-IOL such as posterior capsule rupture and
pseudophakic retinal detachment; (5) the use of
artificial tears or other topical ophthalmologic agents
for more than 2 weeks during the study period that
potentially impacted the efficacy assessment of the
study; (6) apparent dry eye symptoms or tear film BUT
less than 5 s or ST1 result less than 5 mm before
cataract surgery and (7) history of allergic
conjunctivitis.

All patients received Ph-IOL procedure through
clear corneal incisions. The patients enrolled all



Int Ophthalmol (2019) 39:419-429

421

received retrobulbar anesthesia. Within 2 weeks after
surgery, Tobradex (0.3% tobramycin and 1% dexam-
ethasone, Alcon, Fort Worth, TX) eyedrops were
applied four times a day, a non-steroidal anti-inflam-
matory eyedrops were applied four times a day, and
tropicamide was applied once every evening before
bed.

Basic information concerning the enrolled patients
including gender, age, job occupation and education
level was collected. A subjective questionnaire was
completed prior to the objective examination that was
administered in the following order: OSDI, utility
value assessment, visual acuity check, slit lamp
examinations, BUT and ST1 tests. All of the ques-
tionnaires and examinations were administered in the
morning. Two well-trained investigators completed
the objective examination and assisted the patients in
finishing the subjective questionnaires with face-to-
face communication. An ophthalmologist with suffi-
cient experience in ophthalmologic examination,
OSDI and utility study supervised the entire project.

The Snellen chart was used to examine the patients’
bilateral distance presenting visual acuity before and
after surgery. We did not use best-corrected vision
acuity (BCVA) in this study; as many senior citizens in
China might have a reduced desire for fine work, they
are satisfied with presenting vision acuity and are not
willing to wear spectacles. Visual acuity of the eyes
was recorded and transformed into LogMAR visual
acuity. Weighted average LogMAR represents a
summary score of visual acuity encompassing visual
information from both eyes, with the better eye given a
weight of 0.75 and the worse eye given a weight of
0.25. This quantification of visual function weights
equally changes in the resolvable visual angle across
the visual spectrum [12]. Slit lamp examinations
evaluated the eyelids, conjunctiva, cornea, iris and
chamber for inflammation or structural change. Speci-
fic ocular surface examination and grading methods
for dry eye symptoms were as follows: (1) BUT was
measured in second(s) using fluorescein. Measure-
ments were repeated three times, and the mean value
was calculated; (2) ST1 was measured using a piece of
standard 5 mm x 35 mm filter paper without surface
anesthesia.

The severity of dry eye symptoms was evaluated
using the OSDI questionnaire. The OSDI, developed
by the Outcomes Research Group at Allergan Inc
(Irvine, Calif), is a 12-item questionnaire designed to

evaluate ocular symptoms consistent with dry eye
disease and their impact on vision-related functioning
[6, 13]. The higher the score, the more severe the
symptoms. (OSDI  score = Total Sum  of
Answers x 25/Number of Questions Answers; in this
case, OSDI score = total sum of answers x 25/6.)
For the purpose of the current study, only six items
were used as they were considered not to be affected
by visual acuity change (Table 1). These items are
graded on a scale from O to 4, where 0 indicates none
of the time; 1, some of the time; 2, half of the time; 3,
most of the time; 4, all of the time. Questions on
blurred vision, poor vision and visual performance
were omitted so that any change in post-op scores
would be related purely to symptoms and not affected
by improved vision.

The traditional TTO, SG and RS methods were
used to evaluate utility values. TTO requires the
patient to estimate their own expected remaining life
and then choose X years that they wish to live with
their present visual status or with perfect visual status
at the cost of reduction of ¢ years from the expected life
span. Then, the utility value is calculated as
Urro = 1 — #/X. SG based on the highest risk Y (%)
for the maximum treatment failure: death (SGD) or
blindness (SGB) that the patient would be willing to
accept. Usg = 1 — Y. Inthe RS approach, patients are
asked to mark the position (P) on a graduated ruler
(0-100 points) that could best represent the present
visual status, and Ugrs = 1 — P%. Utility values range
from 1.0 (perfect visual status) to 0.0 (blindness or
death) [10, 14].

SPSS17.0 software was used for statistical analysis.
Statistical analytic methods included Spearman cor-
relation analysis, parametric paired #—¢ test and
nonparametric Wilcoxon signed rank test. p < 0.05
indicated a statistically significant difference.

This study was approved by the Ethics Committee
of Shanghai General Hospital, Shanghai Jiao Tong
University, in accordance with the tenets of the
Declaration of Helsinki. Written informed consent
was obtained from each participant.

Results
A total of 101 patients with age-related cataracts (101

eyes) were enrolled in this study. Patient characteris-
tics are presented in Table 2. A vast majority of the
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Table 1 Items chose from
OSDI

Item

Grade

Have you experienced any of the following during the last week?

Eyes that are sensitive to light

Eyes that feel gritty

Painful or sore eyes

0 1 2 3 4
0 1 2 3 4
0 1 2 3 4

Have your eyes felt uncomfortable in any of the following situations during the last week?

Windy conditions 0 1 2 3 4
Places or areas with low humidity (very dry) 0 1 2 3 4
Areas that are air-conditioned 0 1 2 3 4

Table 2 Patient characteristics

Category Group

Gender, N (%) Male 47 (46.53%)
Female 54 (53.47%)

Age (year) Range 43-84
Mean (SD) 66.33 (9.69)

Education year, N (%) 0-6 17 (16.83%)
7-12 22 (21.78%)
> 12 62 (61.39%)

Working status, N (%) Retired 71 (70.30%)
In service 30 (29.70%)

patients were older than 50 years (99 patients,
98.02%).

All 101 patients received cataract surgery in one
eye. Preoperative and postoperative visual acuity and
ocular surface examination results of the patients are
shown in Table 3. The visual acuity in the operated
eye increased rapidly 1 month after cataract surgery
and steadily approached a peak at 3 months, with no
further change at 6 months. Because the visual acuity
of most of the fellow eyes did not change during the
6-month observation time, the weighted average
visual acuity showed a similar changing curve after
surgery. Conversely, the BUT and STI results
decreased abruptly 1 month after surgery and then
gradually recovered. At the 3-month postoperative
time point, the BUT and ST1 results were still lower
than the preoperative level, but they kept rising and
finally approached the preoperative level at 6 months.
However, there were still significant differences
between the preoperative and 6-months postoperative
BUT (paired test t = 7.59, p < 0.01) or ST1 (paired
test t+ = 8.64, p < 0.01). As shown in Table 4, the
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OSDI scores increased significantly after surgery and
then gradually decreased by 6 months. At the end of
6 months, the OSDI scores were still higher than the
preoperative scores (Wilcoxon signed rank test
Z=73.11,p < 0.01).

Preoperative and postoperative utility values of the
101 patients are shown in Table 5. After cataract
surgery, all of the utility values increased steadily until
3 months, irrespective of the method of assessment.
Among them, SGD resulted in the highest utility
value, and RS resulted in the lowest. During the
3—6 months postoperative time period, the TTO, SGB
and RS utility values continued to increase, while the
SGD remained stable.

As shown in Table 6, the utility values measured
with TTO, SGD, SGB and RS did not correlate with
gender, age, educational level, BUT or ST1. There
were significant correlations between the preoperative
and postoperative weighted average visual acuity and
utility values measured with TTO, SGB or RS, except
between the visual acuity of the surgery eye and RS
result 6 months postoperatively. These utility values
also significantly correlated with the OSDI scores
postoperatively, although the correlation coefficients
were lower than those between the utility values and
weighted average visual acuity. The utility values
measured by SGD correlated with the preoperative
average visual acuity or OSDI scores 1 month after
surgery, but not with visual acuity or OSDI scores 3 or
6 months postoperatively.

As shown in Table 7, there was a significant
difference between any two of the utility values
assessed by TTO, SG and RS before cataract surgery.
After cataract surgery, except for utility values
assessed by TTO and SGB, most of the pairwise
comparison of other utility values indicated significant
differences. The preoperative and 1-month, 3-months
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Table 3 Preoperative and postoperative visual acuity and specific ocular surface examination results: values were shown as mean

(SD)
Preoperative 1 month postoperative 3 months postoperative 6 months postoperative

LogMAR visual acuity surgery eye  1.35 (0.50) 0.30 (0.18) 0.26 (0.15) 0.26 (0.14)

20.46" 5.91 T 0.03, 0.91%*
Weighted LogMAR visual acuity 0.58 (0.17) 0.26 (0.12) 0.24 (0.11) 0.24 (0.10)

19.57" 5.61 7 0.37, 0.71%%*
Tear film breakup time 9.10 (3.77) 4.44 (3.32) 7.29 (3.48) 8.64 (3.82)

9.28"+ 21867 2.61, 0.01%%*
Schirmer test 1 12.90 (8.31)  6.06 (3.12) 8.75 (4.44) 11.99 (8.47)

12.70" * 5.85"x 3,907

Paired 7t test was performed

*Comparing preoperative and 1-month postoperative results
**Comparing 1- and 3-month postoperative results
***Comparing 3- and 6-month postoperative results

p < 0.01

'p <0.05

Table 4 Preoperative and postoperative OSDI 6 items and total scores: values were shown as median (range)

Preoperative 1 month 3 months 6 months
postoperative postoperative postoperative
Item “sensitive to light” 1(0-1) 2 (0-4) 1 (0-2) 1 (0-1)
7.58 6.41 s 4.56
Item “feel gritty” 0 (0-1) 2 (0-4) 1(0-2) 1(0-2)
8.08" 5.54 7% 6.807
Item “painful or sore eyes” 0 (0-1) 2 (04) 2 (0-2) 1(0-2)
8.22"x 4,971 7.15%%
Item “windy conditions” 0 (0-1) 2 (0-4) 1(0-2) 1(0-1)
8.17" 6.167* 7.10%%%
Item “places or areas with low humidity” 0 (0-1) 2 (0-4) 2 (0-2) 1(0-1)
8.23"+ 4.89Txx 7.55%%%
Item “areas that are air-conditioned” 1 (0-1) 2 (0-4) 2 (0-2) 1 (0-1)
7.957 5.31 % 7.04 s
OSDI score 12.5 (0-25) 58.33 (29.17-83.33)  37.5 (16.67-54.17) 12.5 (0-29.17)
8.726"* 8.318 " 8.708 T

Wilcoxon signed rank test Z was performed

*Comparing preoperative and 1-month postoperative results
**Comparing 1- and 3-month postoperative results
***Comparing 3- and 6-month postoperative results

p < 0.01

and 6-months postoperative LogMAR visual acuity,
BUT, ST1, OSDI scores and utility values assessed by
the TTO, SG and RS, among 101 patients who
underwent Ph-IOL, are shown in Fig. 1.

In the present study, the correlation coefficient
between OSDI scores and the utility value assessed by
RS was much higher than that of TTO or SG at the
6-month postoperative time point. We therefore
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Table 5 Preoperative and postoperative utility values

Preoperative 1 month postoperative

3 months postoperative 6 months postoperative

Time trade-off

Mean (SD) 0.67 (0.19) 0.78 (0.10)

Paired ¢ test, p 6.21%
Standard gamble for death

Mean (SD) 0.75 (0.15) 0.93 (0.09)

Paired ¢ test, p 13.407
Standard gamble for blindness

Mean (SD) 0.67 (0.20) 0.78 (0.10)

Paired 1 test, p 5.87%
Rating scale

Mean (SD) 0.72 (0.18) 0.81 (0.11)

Paired ¢ test, p 5.86"

0.85 (0.09) 0.91 (0.06)
12.807 11.27 s
0.98 (0.06) 0.98 (0.04)
528"k 1.16, 0.25%*x
0.86 (0.09) 0.92 (0.52)
12.83 7 9.1 s
0.86 (0.10) 0.91 (0.06)
8.63 5.117#=

*Comparing preoperative and 1-month postoperative results
**Comparing 1- and 3-month postoperative results
***Comparing 3- and 6-month postoperative results

p <0.01

speculate that RS had a higher sensitivity for dry eye
symptoms with a relatively mild influence on quality
of life. Then, the regression analysis was performed
based on the utility values 6 months postoperatively;

RS = 1.007-0.028 OSDI scores (F = 153.349,
p < 0.01; R* = 0.608).

Discussion

Traditionally, the judgment of a “satisfactory”

cataract surgery has been based on biomedical indi-
cators such as visual acuity. However, maintaining a
healthy ocular surface is essential for achieving the
best visual outcome in cataract patients. Ocular
surface preparation is beneficial not only in patients
with established ocular surface disease, but also in
those with minimal signs or symptoms of surface
disease [15]. Increasingly, attention is being devoted
to measuring VRQoL, and interest in outcomes
research has grown from a recognition that patients
are more interested in how interventions affect their
well-being than in improvements in visual acuity [16].
The good news is that many studies have confirmed
that VRQoL of patients with cataracts significantly
improved after Ph-IOL [17-21]. In the present study,
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we also confirmed that after Ph-IOL, both visual acuity
and utility value increased significantly. However,
these indicators did not increase in parallel, especially
in the 3—-6 months postoperative time frame. Further-
more, utility values assessed by TTO, SGB and RS
continued to increase, while visual acuity remained
stable. The cause of this lack of uniformity is not
entirely clear, though we speculate that it is in part a
result of dry eye symptoms.

Dry eye symptoms may be aggravated after cataract
surgery. Some studies ascribed these symptoms to
deterioration in corneal sensitivity and tear physiology
[22]. Other studies reported serious squamous meta-
plasia or mean goblet cell density decreases in the
epithelial layer of the globe conjunctiva [1, 5]. Several
studies confirmed that BUT, ST1 and OSDI scores and
quality of life did not recover to the preoperative level
by 3 months postoperatively [1, 2]. No report has
demonstrated related quality-of-life change more than
3 months postoperatively. In the present study, we
also found that although the dry eye symptoms
evaluated by OSDI items did not resolve 3 months
after surgery, they ultimately subsided 6 months
postoperatively. In the 3 and 6 months postoperative
time period, utility values assessed by TTO, SGB and
RS all correlated significantly with dry eye symptoms.
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Table 6 Spearman TTO SGD SGB RS
correlation coefficients
between utility values and Before cataract surgery
gender, age, education Gender 0.09 0.06 0.07 0.13
level, tear film breakup
time, Schirmer test 1, OSDI Age 0.17 0.19 0.19 0.15
item scores, visual acuity Education level —0.12 —0.12 - 0.13 — 0.06
before and after cataract LogMAR visual acuity of the surgery eye — 0.04 0.01 — 0.04 0.01
surgety Weighted average LogMAR visual acuity ~ — 0497 —0.647  — 047" — 065"
Tear film breakup time, 0.11 —0.02 - 0.12 0.01
Schirmer test 1 -028"  —019 -030"  —018
OSDI score —0.03 — 0.06 0.01 — 0.06
1-month after cataract surgery
Gender — 0.06 —0.15 — 0.06 — 0.07
Age 0.15 0.19 0.16 0.19
Education level —0.14 — 0.03 - 0.13 — 0.06
LogMAR visual acuity of the surgery eye —0.60" — 0417 —0.58" — 0.60
Weighted average LogMAR visual acuity —0.82F —0.56" —0.82° — 085"
Tear film breakup time, —0.15 —0.15 - 0.17 —0.13
Schirmer test 1 —0.15 —0.15 - 0.17 —0.13
OSDI score -o071"  —o024 —o71"  —o71f
3 months after cataract surgery
Gender — 0.06 — 0.06 — 0.01 — 0.07
Age 0.17 0.13 0.17 0.16
Education level —-0.13 —0.03 —0.02 — 0.05
LogMAR visual acuity of the surgery eye —0.73" - 0.06 — 068"  —o071f
Weighted average LogMAR visual acuity —0.99" 0.02 —0.95" —0.98"
Tear film breakup time 0.06 — 0.08 — 0.01 0.07
Schirmer test 1 — 0.07 — 0.01 — 0.07 — 0.06
OSDI score - 0.847 0.14 -083"  —o084
6 months after cataract surgery
Gender —0.03 0.01 — 0.05 — 0.02
Age 0.14 0.16 0.13 0.08
Education level —0.12 —0.02 —0.10 — 0.04
LogMAR visual acuity of the surgery eye —0.58" —0.01 —0.53" —0.15
Weighted average LogMAR visual acuity —0.82° 0.01 —0.78" —0.88"
Tear film breakup time 0.02 — 0.01 — 0.04 0.07
+ 0.01 Schirmer test 1 —0.10 0.03 — 0.11 — 0.06
p=" OSDI score - 056" 0.02 - 044" —o0s80"
< 0.05

Therefore, it is suggested that the long-term persistent
dry eye symptoms affected health-related quality-of-
life recovery until the 6-month time point.

We found it difficult to separate the influence of
visual acuity from dry eye symptoms on quality of life
with the utility values obtained in the present study.
The correlation coefficients between the utility values
and weighted average LogMAR visual acuity were all

higher than those between utility values and OSDI
scores, demonstrating that though dry eye symptoms
had some effect, visual acuity was still the most direct
and most important factor influencing quality of life
after cataract surgery. To more precisely ascertain the
influence of dry eye symptoms on patients’ quality of
life after Ph-IOL, it is necessary to focus on utility
values in patients with different levels of visual acuity
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Table 7 Pairwise comparison of utility values measured with TTO, SGD, SGB and RS before and after cataract surgery (paired

t test: ¢ value)

TTO-SGD TTO-SGB TTO-RS SGD-SGB RS-SGD RS-SGB
Before cataract surgery 717" 1.69% 4747 6.35" 4.60" 4117
1 month after cataract surgery 16.35" 0.38 8.08" 14.93% 13.73" 5.88"
3 months after cataract surgery 11.83" 0.36 2.40% 11.23" 11.10 1.49
6 months after cataract surgery 9.60" 1.23 1.28 9.75" 11.00° 2.17*
p <0.01
P .
tp <0.05
16.00 Schirmer Test 1 (mm)
Tear Film Break-up Time (second) ———
1.40 LogMAR Visual Acuity of The Surgery Eye 14.00
LogMAR Visual Acuity of The Fellow Eye  --------
1.20 Weighted LogMAR Visual Acuity _——
12.00
1.00
0.80 10.00
0:60 N 8.00
0.40
u \Em__;_—; 6.00
20 T TTTTFTTTTTT
0.00 4.00
Prep-op 1 month Post-op 3 month Post-op 6 month Post-op (mm/second) Prep-op 1 month Post-op 3 month Post-op 6 month Post-op
16.00 e
OSDI 6 Item Total Scores —— Sl 3=
0.95 e
14.00 1--
12.00 0.90
10.00 0.85
8.00 0.80 ,
6.00 0.75 4 [ ’
> Utility Value-SGB ——
4.00 0.70 Utility Value-SGD  ----
Utility Value-RS — . — .
2.00 0.65 Utility Value-TTO .....
0.00 0.60
Prep-op 1 month Post-op 3 month Post-op 6 month Post-op Prep-op 1 month Post-op 3 month Post-op 6 month Post-op

Fig. 1 Preoperative and 1-, 3- and 6-month postoperative values for a LogMAR visual acuity, b Schirmer test 1 and tear film breakup

time, ¢ OSDI 6 item scores and d utility values

or dry eye symptoms. Because most of the eyes
achieved good visual acuity (> 20/30) after surgery
and most of the patients had slight to mild dry eye
symptoms, we were unable to divide the patients into
different subgroups according to their visual acuity or
dry eye symptoms. Future studies on different groups
may help to substantiate the hypothesis.

Patient subjective feelings are never synchronous
with objective examination results. In present study,
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no significant correlation was found between OSDI
scores and BUT or ST1, which was consistent with
other studies. For example, Schiffman and associates
[6] reported that no significant correlation between the
OSDI and the clinical objective examinations such as
BUT, ST1 and fluorescein staining. Indeed, the
regression equation indicated that OSDI was a signif-
icant predictor, which suggested higher OSDI scores
may have negative effects on the utility value.



Int Ophthalmol (2019) 39:419-429

427

However, quality of life is an individual experience
that is influenced by different cultural and value
systems [26]. Sensory, cognitive, physical and mental
status change drastically after cataract surgery. It is
uneasy to say OSDI significantly influenced patients’
quality of life. Statistical significance may not reflect
the whole picture of the “clinical significance” in this
change or difference. Educational level and family
income are also sometime related to utility values [27].
In the present study, data were obtained through face-
to-face interviews, and the influence of education level
on utility might be somewhat weaker. No significant
correlation between educational level and utility was
observed. Populations with different income levels
also have different requirements for supporting quality
of life. The majority of enrolled patients were retirees.
According to Shanghai’s policy, their incomes were
almost equivalent, and therefore, “family income”
was not included in the analysis.

At 6 months postoperatively, utility values
obtained with TTO, SG and RS were all higher than
or equal to 0.91, suggesting that patients’ overall
postoperative visual status could basically meet their
daily needs. Many researchers have assessed the
consistency of utility values by different multi-
dimensional utility indicators and found that different
methods usually led to different results [23-25]. Here,
we used TTO, SG and RS to evaluate the quality of life
of patients who underwent cataract surgery and also
found different results, as shown in Table 7. These
differences are mainly due to the different assessing
principles that underlie the different methods. There is
a gamble concept in TTO and SG, i.e., the prerequisite
for the patients to obtain a higher quality of life is for
them to give up something, such as life and visual
acuity. To some extent, it also reflects the patients’
fear of blindness or death. Time trade-off takes
reduction in the expected life span as the cost, while
SG takes the risk of immediate death (SGD) or
immediate blindness (SGB) in exchange for perfect
visual status. Therefore, it is plausible that the utility
values of TTO and SGB were similar when visual
acuity became better after cataract surgery. However,
because it was clearly unacceptable to risk immediate
death in exchange for better visual status when the
patient’s visual quality could meet daily needs, the
utility values assessed by SGD were much higher than
other utility values after surgery. Rating scale is
simply an assessment of present visual status and

reflects the individual’s level of satisfaction. Overall,
because utility values assessed by TTO, SGB and RS
all correlated strongly with dry eye symptoms between
1 and 6 months postoperatively, we consider that these
three utility value assessing methods are all proper for
evaluating quality-of-life changes due to dry eye
symptoms after cataract surgery. In the present study,
the correlation coefficient between OSDI scores and
the utility value assessed by RS was much higher than
that of TTO or SG at the 6 months postoperative time
point. We therefore speculate that RS had a higher
sensitivity for dry eye symptoms with a relatively mild
influence on quality of life.

The limitations of the present study should not be
omitted. First, it is difficult to eliminate interference
from artificial tears on ophthalmologic examination on
dry eye symptoms. We did not include patients with
severe dry eye symptoms after surgery. The reason is
that long-term usage of artificial tears or other eye
solutions were obligatory treatments that may inter-
fere with the natural recovery history of dry eye
symptoms and further influence the quality-of-life
change due to dry eye symptoms. Second, steroids
such as dexamethasone were used in the first 2 weeks
postoperatively and were a regular prescription drug
of the post-surgical therapy. Because steroids reduce
inflammation in the injured ocular surface epithelium,
they may interfere with dry eye symptoms and related
quality of life in the first month, though this did not
extend to 3 months postoperatively. Third, the present
study did not include corneal findings (staining score)
and may indicate a need for further investigation.

In conclusion, dry eye symptoms are common after
Ph-IOL surgery, persist for more than 3 months and
subside 6 months postoperatively. The healthy utility
values were negatively influenced by dry eye symp-
toms and reached a peak at 6 months. Therefore, it is
strongly suggested that in the preoperative period,
surgeons and the staff inform the patients about dry
eye symptoms such as dry, foreign body sensation and
short-time but frequent blurred vision. This informa-
tion will help the patients separate these symptoms
from those related to the cataract surgery, thus
decreasing the likelihood of misplaced accusations.
After surgery, the surgeons and staff should pay more
attention to the ocular surface changes and aggres-
sively treat the dry eye symptoms. Simultaneously,
patients should be encouraged by the knowledge that
most dry eye symptoms diminish after 6 months.
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These recommendations will likely provide additional
benefits beyond the improvement in visual acuity.
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