
Impact of cataract 
surgery on visual acuity 
and subjective 
functional outcomes: 
a population-based 
study in Sweden 

Abstract 

Purpose First, to determine the effects of 

cataract surgery on subjectively experienced 

visual function and visual acuity in a defined 

population, at a specific frequency of surgery. 

Secondly, to validate questionnaire data 

regarding the visual function of cataract 

patients. 

Methods A prospective population-based 

investigation of the subjective visual 

functional and visual acuity outcomes of 

cataract surgery over a 1 year time interval at 

one institution was conducted. All operated 

cases (n = 459) were grouped into three levels 

of visual impairment, according to the pre

operative visual acuities of their better eyes. 

Subjective reading, TV watching, distance 

estimation and ability to orientate in 

unfamiliar surroundings, before and after 

surgery, were assessed using self

administered questionnaires. The subjective 

outcomes were related to the subjects' post

operative visual acuities. The statistical 

evaluations comprised analyses of variance, 

Yates'-corrected chi-squared tests, weighted 

kappa and correlation statistics. 

Results The pre-operative subjective visual 

disabilities of the patients were significantly 

correlated with the pre-operative visual 

acuities of the patients' better eyes. There was 

an improvement in subjective reading ability, 

distance estimation and ability to orientate in 

unfamiliar surroundings for most patients at 

all three pre-operative visual acuity levels. 

After surgery there was a stronger correlation 

between the subjective functional 

improvement and the increase in visual acuity 

for the operated eye than for the better eye. 

Conclusions An incidence of cataract surgery 

of 3.3 per 1000 population for the year the 

present study was conducted seems not to be 

an over-utilisation of resources. Irrespective of 

the visual acuity level before cataract surgery, 
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the vast majority of patients gain better 

SUbjective visual function and better acuity 

after surgery. It is possible to gain valid 

information from cataract surgery patients 

using a short questionnaire. 
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Age-related cataract constitutes the main 
surgical workload of ophthalmological services 
and the bulk of ophthalmic surgery waiting lists 
in Sweden.1 With an increasingly ageing 
population as well as earlier intervention 
justified by improved technique, the demand 
for this surgical intervention is expected to 
rise.2,3 The increasing rate of cataract extractions 
can only be justified by a substantial benefit for 
the patients. The ultimate goals of cataract 
surgery are to improve the patient's visual 
ability and quality of life as much as possible. 
To get a 'true' picture of a patient's visual 
impairment it is necessary to assess the 
subjective visual function in addition to the 
visual acuity.4,5 

Significant variation in the frequency of 
cataract extraction exists across different 
countries and regions. Variations in clinical 
practice have been recognised as a marker for 
possible under- or over-utilisation of resources 
and have led to the assumption that 
unnecessary cataract extractions are 
performed.s Regular assessment and audit of 
this common procedure is therefore necessary 
for the provision of an accessible and accurate 
surgical service to meet the demand. 

This observational population-based study 
focused predominantly on an analysis of the 
characteristics and visual abilities of patients 
admitted for cataract surgery. The study was 
designed to assess the effects of cataract surgery 
in terms of improvement in visual acuity and 
change in subjectively experienced visual 
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function, in a defined population at a specific frequency 
of surgery. The aim was also to validate information 
from a simple short-form questionnaire regarding 
subjective visual function and the ability to perform 
visual activities. 

Materials and methods 

Between 1 April 1992 and 31 March 1993, all patients 
with senile or presenile cataract who underwent cataract 
surgery with insertion of intraocular lenses (IOLs) at 
Norrlands University Hospital in Umea, Sweden, were 
registered. The catchment area has a population of about 
175 000 people. Our population represents 2% of the 
population of Sweden. The proportion of elderly persons 
70 years and older was 11.4%, and 3.7% were 80 years 
and older.6 All cataract surgery on our population was 
performed at the University Clinic, as there are no other 
public or private operating eye clinics in the area. As a 
result of Swedish Health Care policy, patients do not 
cross county borders. There are also no large regional 
differences in general health, social conditions, support 
service and incidence of ocular co-morbidity in Sweden. 
The incidence of cataract surgery was 3.3 per 1000 
population for the I-year period studied. In Table 1 the 
incidence of cataract surgery related to age and sex is 
shown. The drop-out frequency was 8.9% (45/504) 
including and 5.7% (27/477) excluding deceased 
patients. No significant differences in age and sex 
distributions were found between the drop-outs and the 
included cases. A total of 459 surgical events in 453 
patients were finally included in the study. Three 
hundred and fifty-three cases (77%) had surgery on their 
first eye and 106 cases (23%) on their second eye. The 
observations made on a person's two eyes are generally 
not independent but often highly correlated. No 
correction for this possible bias was made, as only 6 
patients (1%) had surgery on both eyes during the period 
studied. Further details concerning the cohort studied, 
and a description of the drop-outs, have been published 
previously? 

Informed consent was obtained from all subjects 
included. A few weeks before surgery the patients had a 
clinical eye examination including: refraction, visual 
acuity, tonometry, slit-lamp microscopy and 
ophthalmoscopy through a dilated pupil. Visual acuity 
(VA) for each eye was tested on a Monoyer letter chart, 
utilising the best refraction. 

This study focuses on subjective visual function and 
ability in relation to pre-operative and post-operative 
visual acuities. It was therefore necessary to ascertain 

Table 1. Incidence (per 1000 population) of cataract surgery in the 
population studied in relation to age and sex 

Age Males Females 

50-59 years 1.0 1.7 
60-69 years 4.9 6.2 
70-79 years 11.4 18.0 
80 years and older 22.6 31.8 

that patients were assigned to the correct VA level. 
Several patients had cataract in their fellow eyes and the 
refraction in cataractous eyes often changes. Therefore, 
before surgery the presenting VAs of the better eyes were 
also checked and corrected. Presenting VA was defined 
as the distance V A of the better eye with the correction 
worn by the patient or, if the patient did not use 
correction for distance, without spectacles. 

Before surgery the patients were categorised into one 
of three levels of visual impairment according to the 
distance acuity with best correction of the better eye. The 
following grading system was used: 

VA level I: 'Good acuity'. Decimal acuity better than 
0.5 (>20/40). 
VA level II: 'Moderate acuity'. Decimal acuity between 
0.2 and 0.5 (20/100-20/40). 
VA level III: 'Low acuity'. Decimal acuity less than 0.1 
(20/200 or worse). 

Level I represents objectively essentially no or mild 
visual acuity limitation. Level II stands for objectively a 
moderate impairment with useful visual acuity but 
mostly not good enough for driving. Level III represents 
objectively severe visual impairment and equals the US 
criteria for legal blindness. 

A few days before surgery a questionnaire was mailed 
to each patient. On the day of surgery the questionnaire 
was delivered by the patient to the nursing staff of the 
Eye Clinic. The nurses involved were specially trained to 
check that the questionnaire had been understood and 
completely answered. The questionnaire was 
intentionally short and made as simple as possible to 
achieve a high response rate and less selection bias from 
this elderly population. Earlier research has shown that 
there is good potential in using short-form health 
measures in surveys.s The questions were similar to 
those in other well-validated studies of visual 
function.5,9,10 Patients were asked to give a self-report on 
vision-dependent activities such as reading, TV watching 
and orientating in unfamiliar surroundings. The 
questions analysed in this paper are listed in Table 2. 

The type of surgery performed was a standard 
extracapsular cataract extraction (ECCE) in 390 cases 
(85%; 299 first eyes and 91 second eyes), 
phacoemulsification (PE) in 57 cases (12%; 47 first eyes 
and 10 second eyes) and intracapsular cataract extraction 
(ICCE) in 12 cases (3%; 7 first eyes and 5 second eyes). 
The complication rates concerning zonular/posterior 
capsular rupture with or without vitreous loss were 5.6% 
for ECCE and 3.5% for PE. Most of these complications 
were of a small extent. Only 2.6% (12/447) of all ECCE 
and PE cases received an anterior chamber IOL. 

Two to three months after surgery the patients' 
records were studied to obtain information about the best 
corrected monocular VA and refraction of both eyes. It 
was ensured that the operated eye had healed, vision had 
stabilised and that spectacles had been prescribed if 
necessary. One to two months after the patients had 
received their prescription spectacles, a second 
questionnaire similar to the first one was mailed to them 



Table 2. Options given and questions analysed 

Before surgery 

Can you read ordinary newspaper-size print? (Yes/No) 

If yes, what visual aids do you need to be able to read? 
(None/Spectacles/Hand-held or stand magnifiers/Others; please specify) 

Do you experience any visual problems while watching TV due to your cataractous eye? 
(Yes difficulties/No) 

Do you experience difficulties when orientating in unfamiliar surroundings? 
(No problems/Some problems/Severe problems) 

Do you experience difficulties in estimating distance? 
nearby (e.g. pouring a cup of coffee) (Yes/No) 
far away (eg while driving (drivers) or in other 'traffic situations') (Yes/No) 

After surgery 

Has your reading ability changed beause of your eye surgery? 
(Better/No change/Worse) 

Has your TV-watching ability changed because of your eye surgery? 
(Better/No change/Worse) 

Has your ability to orientate in unfamiliar surroundings changed because of your eye surgery? 
(No problems before surgery/Worse/No change/Slightly better /Much better) 

Do you experience difficulties in estimating distance? 
nearby (e.g. pouring a cup of coffee) (Yes/No) 
far away (e.g. while driving (drivers) or in other 'traffic situations') (Yes/No) 

Has your eye surgery changed your ability in the activities of daily life? 
(For the worse/No change/Slightly improved/Much improved) 

(Table 2). This delay was intentional to give the patients 
the time necessary to adjust to their new spectacles. The 
mean time lapse from date of surgery to when the second 
questionnaire was returned was 5.3 (SD 1.8) months. 

Statistical methods 

To evaluate changes in V As the decimal acuity values 
were converted into a log scale using the method 
outlined by Holladay and PragerY The range of VAs 
includes acuities such as counting fingers (CF) and hand 
movements (HM). The following arbitrary logMAR 
(minimum angle of resolution) values have been used by 
other authors: CF in front of the eye = logMAR 2.2, 
HM = logMAR 2.3, and light perception (P) = logMAR 
2.5.10,12 To define changes in VAs, logMAR acuities 
before surgery were subtracted from logMAR acuities 
after surgery. For example: V A before surgery = logMAR 
1 (decimal acity 0.1) and after surgery = logMAR 0.7 
(decimal acuity 0.2), results in an improvement of 
1- 0.7 = 0.3 logMAR units. Consequently, a worse VA 
after surgery was indicated by a negative value. 

Mann-Whitney U-tests were used to compare the 
visual acuities before and after surgery of the operated 
eyes in each V A-level group, separately. Non-parametric 
one-way analyses of variance (Kruskal-Wallis tests) were 
used to compare the differences between the three 
groups of visual functional levels regarding VAs before 
and after surgery, disability indices and improvement 
indices. One-way analysis of variance was used to 
compare age differences. Yates' corrected chi-squared 
tests were used to analyse the two-by-two and two-by
three frequency tables. Weighted kappa statistics were 

used to compare ordinal dataY To calculate correlations, 
Spearman's rank (rs) corrected for ties and single 
measure intra-class correlations were used. 

Disability index 

A numerical summary of the patients' subjective visual 
disability before surgery was created from each 
questionnaire as follows: A, reading ability (1 = with 
ordinary presbyopic spectacles up to addition +4, 
2 = only with hand-held or stand magnifiers, 3 = only 
with Magnivision, 4 = (cannot read); B, TV watching 
ability (1 = no problems, 2 = yes, problems); C, 
orientation in unfamiliar surroundings (1 = no problems, 
2 = some problems, 3 = large problems); D, distance 
estimation (1 = no problems nearby or far away, 
2 = problems nearby or far away, 3 = problems for both 
nearby and far away). Disability index was calculated as 
the sum of A + B + C + D (range 4--12). A large score 
denotes substantial visual disability. 

Improvement index 

After surgery a numerical summary of the patient's 
subjective improvement was made from each 
questionnaire as follows: A, reading ability (1 = worse, 
2 = no change, 3 = better); B, TV-watching ability (scored 
as A); C, orientation in unfamiliar surroundings 
(1 = worse, 2 = no change, 2.5 = slightly better, 3 = much 
better); D, distance estimation (1 = worse, 2 = no change, 
3 = either near or far away distance estimation improved, 
4 = both near and far away distance estimation 
improved). Improvement index was calculated as the 
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Table 3. Mean age, percentage of males, percentage of first eye and right eye surgery and median decimal acuity of the better eye and operated eye 
before and after surgery in each visual acuity (V A)-level group 

VA-level I VA-level II VA-level III 
(> 20/40) (20/140-20/40) (20/200 or less) 

No. 211 206 42 
Mean age (years) 71.2* 77.1 77.1 
Males (%) 36 32 33 
Surgery on first eye (%) 71 82 81 
Surgery on right eye (%) 54 51 52 

Median decimal acuity (range) 
Before surgery 

Eye to be operated 0.06 (P-D.5) 0.1 (P-O.5)** 0.015 (P-O.1) 
Better eye 0.8 (0.6-1.0) 0.4 (0.2-D.5) 0.1 (P-D.1) 

After surgery 
Operated eye 0.8 (0.Q2-1.O)*** 0.6 (HM-1.0)*** 0.4 (HM-1.0)*** 

Ranges of V A values are within parentheses. P and HM refer to perception of light and hand movements, respectively. 
*Significantly lower mean age in group I compared with groups II and III (p < 0.0001 and p < 0.001, respectively). 
**Significantly better V A of the eye to be operated in patients of group II compared with groups I and III (p < 0.00001, respectively). 
***Significantly improved median decimal acuity of the operated eye after surgery (p < 0.00001). 

sum of A + B + C + D (range 4-13). A high score 
denotes a subjectively larger improvement in visual 
ability to perform Visually-dependent tasks. 

Validation 

The test-retest reliability of our questionnaires was 
measured from independent samples of elderly cataract 
patients before and after surgery (n = 24), respectively. 
The mean interval between the test and retest 
questionnaires was 11.5 days (SD = 5.3). Weighted kappa 
statistics for the questions analysed in the study ranged 
between 0.41 and 1.0. The reliability of the disability and 
improvement indices were estimated by separately 
calculating the Spearman correlation coefficients, and 
found to be rs = 0.88 and rs = 0.84, respectively. Intra
class correlation coefficients were 0.84 (95% CI 0.61-0.91) 
and 0.81 (95% CI 0.59-0.92). Valid information 
concerning performance of everyday tasks dependent on 
vision can be obtained using questionnaires.14 The 
activities highlighted by the questionnaire were either 
known from other published reports as difficult to 
perform by patients with cataract and visual impairment, 
or were chosen from our clinical experience.ID,IS 

Validity was assessed in the same way as used in 
previous studies of cataract surgery outcome.1O,16 The 
Spearman correlation coefficient was determined 
between the pre-operative disability index and pre
operative measures of V A of the better eye or the eye to 
be operated on. The validity of the improvement index 
was evaluated in two ways: first by calculating the 
correlation between the improvement index and the 
subjective change of daily life experienced by each 
patient after surgery, and second by assessing the 
correlation between the improvement index and the 
post-operative change in VA of the operated eye and 
better eye, respectively. 

Results 

Demographics 

The characteristics of the patients in the three VA-level 
groups are shown in Table 3. The patients with good 
acuity (level I) were significantly younger than those in 
the two other groups (71.2 and 77.1 years; p < 0.001 (level 
III) and p < 0.0001 (level II), respectively). The proportion 
of males was slightly larger in the good acuity group 
compared with the other groups but this difference was 
not significant. A significantly greater proportion of 
patients (29%) with good acuity (level I) had had surgery 
on the second eye compared with the other patient
groups (18% and 19%, respectively; p < 0.05). 

Visual acuity 

Before surgery the median decimal acuity of the eyes to 
be operated on was significantly better in the moderate 
acuity group (0.1) compared with those of the low (0.015; 
p < 0.00001) and good acuity groups (0.06; p < 0.00001) 
(Table 3). The distributions of decimal acuities of the eyes 
to be operated before surgery in each visual acuity level 
group are shown in Fig. 1. 

After surgery the visual acuity of the operated eye 
improved significantly in all groups (p < 0.00001) 
(Table 3). A post-operative decimal acuity of the 
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Fig. 1. Distribution of decimal and 10gMAR acuities of the eyes to be 
operated in the different V A level groups. P, perception of light; HM, 
hand movements; CF, counting fingers in front of the eye. 



Table 4. Visual acuity of the operated eye in relation to the Z'isual acuity of the fel/ow eye in each V A-leZ'el group before and after surgery 

Visual acuity of the operated eye 

Worse than fellow eye 

Before surgery 
VA-level I (%) 211/211 (100%) 
VA-level II 72/206 (84%) 
V A-level III (%) 20/42 (48%) 
All (%) 403/459 (88%) 

After surgery 
VA-level I (%) 79/211 (37%) 
VA-level II (%) 36/206 (18%) 
VA-level III (%) 2/42 (5%) 
All (%) 117/459 (26%) 

operated eye of less than 0.5 « 20/40) was found in a 
significantly larger proportion of the patients at level III 
(52%; 22/42) compared with level II (27%; 55/206) and 
level I (11%; 24/211) (p < 0.0001). 

Visual outcome analysis 

Initially, the VA of the eye to be operated was equal to or 
better than that of the fellow eye in only 12% of all the 
patients (Table 4). This proportion had significantly 
increased to 74% (p < 0.00001) after surgery. Table 5 
shows the changes in V A level after surgery. At V A level 
I only 4 patients (2%) deteriorated in vision to level II 
after surgery. (Two patients had age-related macular 
degeneration of both eyes, 1 patient had a macular 
pucker causing subnormal vision in the operated eye and 
increasing cataract of the fellow eye, and 1 patient had 
progressive bilateral maculopathy as a result of diabetes.) 
Sixty-seven per cent (138/206) of the patients in the 
moderate acuity group improved their VA levels. Two
thirds of the patients at VA level III increased at least one 
level and only one-third remained at the same level. 

Presenting visual acuity 

Eleven per cent of the patients (52/459) did not have 
optimal correction of their better eyes. However, only 
1.5% of the patients (7/459) had a presenting VA, that is 
everyday functional acuity, which would assign them to 
a lower VA level than with the best correction. Three 
patients would have been categorised as level II instead 
of level I and 4 patients as level III instead of level II. 
Corrections for these differences were not made as the 
results of the study would not have been significantly 
changed. Uncorrected refraction was defined as an 
improvement in the visual acuity of at least one Snellen 
line with an addition of :±:0.5 dioptres spherical 
equivalence or more. 

Equal to fellow eye Better than fellow eye 

0 0 
15/206 (7%) 19/206 (9%) 
10/42 (24%) 12/42 (29%) 
25/459 (5%) 31/459 (7%) 

56/211 (27%) 76/211 (36%) 
17/206 (8%) 153/206 (74%) 

7/42 (16%) 33/42 (79%) 
80/459 (17%) 262/459 (57%) 

Reading ability 

Fig. 2 show the subjective ability to read newsprint (N8) 
and the aids needed before and after surgery in the 
different VA-level groups, respectively. After surgery a 
significant decrease in number of patients who could not 
read was found in the pre-operative low and moderate 
acuity groups (p < 0.001). There was no significant 
change in the number of patients unable to read in the 
good acuity group as the patients had a VA of > 0.5 in the 
better eye before surgery. However, one patient of level I 
stated an inability to read after surgery. The cause of this 
is unknown as the patient had received appropriate 
correction for near vision after surgery. 

In all V A-level groups there were significantly larger 
proportions of patients who managed to read newsprint 
with ordinary presbyopic lenses or without reading aids 
after surgery compared with before surgery (p < 0.0005). 

In Fig. 3 the subjective change in reading ability after 
surgery is shown. The patients with best V A of their 
better eyes before surgery stated, in a significantly higher 
proportion, improved reading ability (88%) after surgery, 
compared with the patients in the VA-level II and III 
groups (79% and 71 % respectively; chi-squared for trend 
p < 0.01). 

Orientation in unfamiliar surroundings 

The percentage of patients and perceived degree of 
problems with orientating in unfamiliar surroundings 
before surgery in each VA-level group, are shown in 
Fig. 4a. A larger proportion of patients of VA-level III 
had problems before surgery compared with patients of 
the VA-level II and I groups (chi-square for trend 
p < 0.001). The changes in ability of orientating in 
unfamiliar surroundings after surgery in the different 
VA-level groups are shown in Fig. 4b. Eighty-three per 
cent of the level III patients (37/42) experienced much or 
somewhat improved orientation ability after surgery. 

Table 5. Changes in V A level of the better eyes in relation to pre-operative V A level 

Post-operative level 

Pre-operative level VA-level I VA-level II V A-level III Total no. of patients (%) 

VA-level I (%) 207/211 (98) 4/211 (2) 0 211/211 (100) 
VA-level II (%) 138/206 (67) 68/206 (33) 0 206/206 (100) 
V A-level III (%) 18/42 (43) 10/42 (24) 14/42 (33) 42/42 (100) 
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Fig. 2. Subjective ability to read newspaper-size print and the 
requirements necessary before and after surgery in the different VA 
level groups, respectively. 

A substantial proportion of the patients of level I (140/ 
211; 66%) also experienced improvement after surgery 
even though 29% (61/211) had no problems with their 
orientation ability before surgery. 

Distance estimation problems nearby and far away 

Fig. 5 shows the percentage of patients with distance 
estimation problems nearby and far away, before and 
after surgery. A significantly greater proportion of 
patients with low acuity (33/42; 79%; P < 0.01) had 
distance estimation problems nearby before surgery 
compared with the patients of VA levels II (100/206; 
49%) and I (115/211; 54%). After surgery, at all three VA 
levels, a significantly reduced number of patients stated 
problems with distance estimation nearby and/ or far 
away (p < 0.001) (Fig. 5). In all three V A groups there was 
a significantly greater proportion (p < 0.001) of patients 
with no distance estimation problems nearby or far away 
after surgery compared with before surgery. 

Subjective ability in the activities of daily life 

Table 6 shows the patients' experience of global change 
in their ability in the activities of daily life in relation to 
the improvement in VA of the better eye and operated 
eye, respectively. There was a statistically significant 
difference in improvement of V A for the operated eye as 
well as for the better eye among the four various groups 
stratified by subjective change in the activities of daily 
life (p < 0.005 and p < 0.02, respectively; Kruskal-Wallis 
test). The larger the improvement in V A (logMAR) of the 
operated eye and better eye, the greater was the 
experience of global improvement in their daily lives. 
There was also a highly significant correlation (rs = 0.62; 
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Fig. 3. Subjective change in reading ability in the different VA-level 
groups after surgery. 
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Fig. 4. (a) Percentage of patients and perceived degree of problems 
while orientating in unfamiliar surroundings in the different V A level 
groups before surgery. (b) Subjective change in orientating ability in 
unfamiliar surroundings in the different V A level groups after surgery. 

p < 0.0001) between the improvement index and the 
patients' subjective change in ability in the activities of 
daily life due to their cataract surgery. 

Disability and improvement indices 

The patients in VA-level I group had a mean disability 
index of 6.6 (median 6; range 4-12), the patients at 
VA-level II, 7.6 (median 7.5; range 4-12) and those of 
VA-level III, 10.1 (median 10; range 6-12). These 
differences were statistically significant (p < 0.001; 
Kruskal-Wallis test). The cumulative distribution of 
disability indices in the three V A-level groups are shown 
in Fig. 6. 

There was also a statistically significant correlation 
between the V A of the better eye before surgery and the 
disability index (rs = 0.47; P < 0.001): the worse the acuity 
of the better eye the more pronounced subjective visual 
disability was experienced. No correlation was, however, 
found between the VA of the eye to be operated on and 
the disability index (Ys = 0.03). 

In the V A-level I group the mean improvement index 
was 10.9 (SD = 1.5; median = 11; range 6-13), at VA-level 
II, lOA (SD = 1.9; median = 10.5; range 4-13) and at 
VA-level III, 10.5 (SD = 2.1; median = 11; range 5-13). No 
statistically significant differences among the groups 

- 
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Fig. 5. Percentage of patients with distance estimation problems in the 
different VA-level groups before and after surgery, respectively. 



Table 6. Patients' experience of change in their ability in the activities 
of daily life in relation to improvement in V A for the operated eye and 
better eye, respectively 

Change in ability in the 
activities of daily life 

Much improved 
Slightly improved 
No change 
Worse 

p value 

VA improvement [logMAR (SD)] 

Operated eye 

1.18 (0.72) 
1.03 (0.72) 
0.97 (0.80) 
0.47 (0.79) 

< 0.005 

Better eye 

0.23 (0.33) 
0.21 (0.27) 
0.12 (0.29) 
0.18 (0.45) 

< 0.02 

were found. The cumulative distribution of the 
improvement indices in the three VA-level groups is 
shown in Fig. 7. 

There was a statistically significant correlation 
between the improvement index and the improvement of 
VA of the operated eye (rs = 0.27; P < 0.0001). The 
correlation between the improvement index and the 
improvement of VA of the better eye after surgery was 
also statistically significant but of a smaller magnitude 
(rs = 0.16; P < 0.001). This could probably be the result of 
57 patients (12%) having a VA of their fellow (better) eyes 
of 1.0 (20/20) before surgery. In these cases a ceiling 
effect precludes the patients' ability to improve the VA of 
their better eyes after surgery. If the VAs of their 
operated eyes improve to 20/20 these patients have by 
definition an improvement in V A of their better eyes of 0 
10gMAR units. 

Discussion 

In the present study improvement of at least one 
functional stage step was found to occur in 36% of all 
patients and loss of one functional step in only 4 patients 
(2%). The majority of the study patients belonged to 
VA-levels II and III before surgery and 63% of these 
(156/248) were found to reach VA-level I after surgery. 
The functional grading system used described essentially 
intact reading vision (VA-level I), reading vision only 
with difficulty (VA-level II) and ambulatory vision 
(VA-level III). Similar functional stages have been 
defined in a previous report concerning vitreous 
surgery.I7 The majority (67%) of the patients of VA-level 
III were found to improve to VA-level I or II. Thus, these 
patients had a marked functional improvement, as their 
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Fig. 6. Cumulative distribution of disability indices in the different 
VA-level groups. 

possibility of gaining reading vision with relatively 
simple reading aids thereby increased. On admission, 9% 
of the cohort were found to be blind using the US criteria 
for legal blindness (better eye equal to 20/200 or less).18 

After surgery only 3% (14/459) were found to remain 
legally blind. A substantial number (262/459; 57%) of the 
operated eyes were found to become the eye with better 
visual acuity. Thus, the current study indeed 
demonstrates the significant value of cataract surgery. 
Furthermore, the implication of these findings is that 
several patients may even have benefited from earlier 
surgery, irrespective of whether surgery was conducted 
on the first or second eye. 

A frequency of cataract surgery of 3.3 per 1000 
population, which was the incidence during the year our 
study was conducted, might be an under-utilisation of 
resources regarding both the need and the demand for 
cataract surgery in the population concerned. The results 
of the present study do not make it possible to estimate 
the gap between the need and demand for surgery in our 
population. Future population-based studies with higher 
frequency of cataract surgery and consequently relatively 
higher frequency of second eye surgery are necessary to 
answer that question. 

End-points such as subjective visual function after 
cataract surgery have proved to be at least as relevant as 
traditional clinical measures of success such as 
improvement in visual acuity.12,19 We found a 
statistically significant correlation between the 
improvement index and visual acuity of the operated eye 
and the better eye. That is, the larger the improvement in 
VA in the operated eye or better eye the more 
pronounced was the patient's experience of enhanced 
ability to perform the visually related tasks assessed in 
our study. 

It is intuitively obvious that the value of successful 
surgery depends greatly on the visual status of the fellow 
eye. In addition, the possibility exists that increased 
scrutiny for cost-effectiveness may limit therapy based 
on such considerations. This means a reluctance to 
operate on a cataractous lens in patients with one good 
eye regardless of whether that eye has had cataract 
surgery or not. We found that irrespective of the pre
operative visual acuity of the better eye, the vast majority 
of patients managed to achieve a good subjective as well 
as a good objective visual functional result. Also the 
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patients with good (VA-level I) acuity of their fellow eye, 
including comparatively more second eyes to be 
operated, subjectively improved their visual function 
after surgery. This is probably a result of visual function 
being substantially reduced by binocular inhibition, glare 
and other problems related to a cataractous lens?O,21 
Moreover, Laidlaw and colleagues22 have recently 
shown the great value of second eye surgery. Thus, we 
conclude that the cataractous eye to be operated on in 
this study substantially contributes pre-operatively to 
perceived visual function. Irrespective of the visual 
acuity of the better eye before surgery, most patients 
experienced improvement in subjective and objective 
visual function after cataract surgery. Consequently, the 
decision to undergo planned cataract surgery and the 
appropriate timing should be based on the patient's 
subjective dissatisfaction with current visual function, in 
addition to objective findings by the ophthalmologist, 
rather than the visual acuity per se.S,23 

The ability to perform many vision-dependent 
activities has been reported to be determined more by the 
vision of the better eye than the vision of the worse eye.lO 
As important or even more important than a patient's 
best corrected VA is that person's day-to-day functional 
vision. Uncorrected refractive errors can result in 
considerably worse functional vision than a person's best 
corrected vision. Therefore, in the present study the 
presenting visual acuity of the better eye of each patient 
was measured. We found that 11 % could improve their 
visual acuity with new spectacles, which corresponds 
well with previous findings.14 Most studies of visual 
function relating to VA report best corrected acuity as we 
do and not presenting acuity. Therefore, no effort was 
made for correction in the few cases in our study. 

Previous studies have shown that one-third of cataract 
patients have some coexisting ocular pathology present 
in the eye that had surgery?4 In the present study we 
found 22% not obtaining a post-operative VA of 0.5 
(20/40) or better, mainly as a result of age-related 
macular degeneration and glaucoma. These findings are 
in accordance with those of Lumme and Laatikainen?4 
The issue of coexisting ocular pathology and its 
implications for visual functional results of the low
vision patients in our population have been reported in 
another paper?S 

Our results offer support for the validity of the study 
instrument. The visual abilities regarding reading, 
TV-watching, orientation ability, distance estimation 
nearby and far away and the two indices created were 
found to have the same magnitudes of validity as indices 
from more extensive questionnaires.s In our study the 
correlations with measures of vision were also in the 
directions expected. The disability index and the VA of 
the better eye before surgery were found to be 
significantly correlated, which is consistent with the 
results of other studies.10,16 The highly significant 
correlation found between the improvement index and 
the subjective change in the patient's global ability in the 
activities of daily life is of a similar magnitude to that 
reported by Mangione et al.s Substantial differences in 

reading ability, orientation ability and problems with 
distance estimation were observed between the groups of 
patients stratified by VA level. The pattern of differences 
was also consistent with previous studies?6,27 Thus, we 
conclude that the few rather simple questions used in our 
short-form questionnaire demonstrate validity of a 
similar magnitude as more extensive questionnaires. 

In conclusion, a frequency of cataract surgery of 3.3 
per 1000 population, as was found during the year the 
present study was conducted, seems not to be an over
utilisation of resources. Our results show that 
irrespective of the pre-operative VA level of the better 
eye, there is an improvement in the subjective visual 
ability to perform everyday tasks that are dependent on 
vision, as well as an improvement in V A, in the majority 
of patients after cataract surgery. Secondly, before 
surgery the subjective disability in performing visually 
dependent tasks (the disability index) is significantly 
correlated with the visual acuity of the better eye. Third, 
after surgery there is a statistically significant correlation 
between the improvement in the subjective ability to 
perform visually dependent tasks and the increase in VA 
of the operated eye as well as the better eye. Fourth, it is 
pOSSible to use rather simple questions in a short-form 
questionnaire of visual ability and gain valid results. 
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