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The number of cataract surgeries performed in Ontario
doubled between 1993 and 20031 and is projected to
continue to increase since up to 21% of the popula-

tion will be over 65 years of age by the year 2026. Cataracts
are the most common eye disorder in North America: about
50% of people between 55 and 64 years of age and 85% of
people over 75 years of age will develop cataracts within a 10-
year period.2 Cataract surgery has a high level of efficacy, has

minimal complications and is convenient for patients. Com-
bined with the age-related demographic shift, these factors
have led to a level of demand for this procedure that exceeds
supply in many areas of the country.

The Canadian federal and provincial governments have
identified sight restoration as 1 of the 5 priority areas for de-
veloping evidence-based benchmarks for medically accept-
able wait times. To set such wait times, we need to under-
stand the relation between wait time and outcomes and to
identify variables that modify this relation. Cataract surgery is
the sight-restoration procedure with the greatest public
health importance; thus, we systematically reviewed the body
of literature addressing wait time and patient outcomes and
asked 2 key questions: What is the relation between wait
times and typical cataract-related outcomes? What variables
modify this relation? 

Methods

We developed and refined the key research questions through
an iterative process involving a technical expert panel. The
panel was also involved in defining the primary patient out-
comes and the patient characteristics to be analyzed. We
identified 3 broad categories of outcomes: visual, adverse
event and quality of life.

An information specialist, in consultation with clinical con-
tent experts in ophthalmology, developed an electronic search
strategy that was used to search MEDLINE (2005 May week 3),
HealthSTAR (May 2005), EMBASE (2005 week 23), CENTRAL,
the Cochrane Database of Systematic Reviews (The Cochrane
Library, Issue 2, 2005), EconLit (May 2005), NHS Economic
Evaluation Database, Health Technology Assessment Data-
base, Canadian Business and Current Affairs, Scopus, TRIP
and the Cochrane Effective Practice and Organization of Care
registry. We performed the database search on June 22, 2005,
except where noted. The technical expert panel also identified
conferences that may have been relevant to the study questions,
including the Association for Research in Vision and Ophthal-
mology, the American Academy of Ophthalmology, the Euro-
pean Association for Vision and Eye Research and the Cana-
dian Ophthalmology Society. We reviewed the proceedings of
these conferences to identify any relevant unpublished reports.

We restricted the literature search to studies published af-
ter the transition to the modern method of cataract surgery
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Background: Cataract surgery is the most common opera-
tive procedure performed in Canada, and how patients are
affected by wait times for this surgery has important clinical,
public health and health policy considerations. We con-
ducted a systematic review to understand the relation be-
tween wait time for cataract surgery and patient outcomes
and the variables that modify this relation.

Methods: We performed an electronic search of 11 databases
and the proceedings of 4 conferences. The search was re-
stricted to studies published after the transition to phacoemul-
sification (1990). We assessed the quality of the included stud-
ies using the Jadad Scale for randomized controlled trials and
the Newcastle–Ottawa Scale for cohort and case–control stud-
ies. The data were found to be inappropriate for meta-analysis,
thus we performed a qualitative synthesis.

Results: We found a total of 27 studies that met our inclu-
sion criteria. When these studies were reviewed, a di-
chotomy was observed for the wait time–outcome relation:
outcomes associated with wait times of ≤ 6 weeks were bet-
ter than outcomes associated with wait times of ≥ 6 months.
Patients who waited more than 6 months to receive cataract
surgery experienced more vision loss, a reduced quality of
life and had an increased rate of falls compared with pa-
tients who had wait times of less than 6 weeks. The out-
comes associated with wait times between 6 weeks and 6
months remain unclear.

Interpretation: Patients who wait more than 6 months for
cataract surgery may experience negative outcomes during
the wait period, including vision loss, a reduced quality of
life and an increased rate of falls.
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(phacoemulsification), which occurred around 1990 in West-
ern countries, including Canada. We included studies per-
formed in  Canada or comparable regions (e.g., United King-
dom, Australia) to maximize the interpretability and
generalizability of our review. In addition, standardized and
accepted assessment methods (e.g., slit lamp examination)
and diagnostic criteria (e.g., Snellen or Early Treatment Dia-
betic Retinopathy Study [ETDRS] acuity) must have been used
for study inclusion. However, inclusion was not determined
by the definition of wait time used by the authors. All in-
cluded studies addressed cataract removal among adults.

All of the bibliographic records that we identified were
posted to a secure Internet-based software program for 

review. We developed screening questions to assess the level
of study relevance and performed a calibration exercise to de-
termine consensus. Initially, we performed a broad screen of
study titles and abstracts to determine relevance. Studies
identified as being potentially relevant were retrieved in full-
text format and were screened independently by 2 of us (D.A
and M.O). When disagreement occurred, consensus was
achieved through discussion or consultation by a third party.
We used a Quality of Reporting of Meta-analysis (QUOROM)
flow diagram3 to record the reasons for exclusion for ineligi-
ble studies (Fig. 1).

Data abstractors independently extracted information
from the included studies using forms that were developed
for and tailored specifically to this review. The data extracted
by one abstractor were verified by the second abstractor. We
performed quality assessment using the Jadad Scale4 for ran-
domized controlled trials and the Newcastle–Ottawa Scale5

for cohort and case–control studies. The Jadad scale assesses
the quality of the reported methods of randomization, alloca-
tion concealment and accounting for withdrawals and
dropouts. Scores vary from 0 to 5, and studies that receive a
score of less than 3 are considered to be of “low” quality. The
Newcastle–Ottawa Scale uses a “star” rating system to judge
quality based on 3 aspects of the study:  selection of study
groups, comparability of study groups and ascertainment of
either the exposure or outcome of interest (dependent on as-
sessment of case–control or cohort study respectively). The
maximum number of stars a study may receive in each of
these 3 categories is 4, 2 and 3 respectively, for a total of 9
possible stars. The validity of these tools has been previously
established.4,5

The data were examined and found to be inappropriate for
meta-analysis. Thus, we performed a qualitative synthesis ac-
cording to the 3 outcome categories of interest (visual, ad-
verse event and quality of life) and potential modifiers.

Results

We found 27 articles that met our inclusion criteria.6–32 Thir-
teen of these studies examined the relation between wait time
and outcomes,6–18 and 19 studies examined the variables that
modified this relation.14–32 We included 2 randomized con-
trolled trials, 3 prospective cohort studies and 22 descriptive
studies. The design of the randomized controlled trials and
cohort studies was suitable for quality assessment, and these
studies carried the greatest interpretive value in this review.
Ten of the 22 descriptive studies addressed our research ques-
tions directly, and their findings are discussed in the follow-
ing text. In the included studies, wait time was typically de-
fined as the length of time from surgical booking until the
procedure was performed.

The results of the randomized controlled trials and
prospective cohort studies that examined the relation be-
tween wait time and outcomes are shown in Table 1. We did
not identify any studies that compared postoperative visual
outcomes after different lengths of wait times; however, mul-
tiple studies observed a decline in visual acuity over the course
of the wait for surgery. In New Zealand, Riley and colleagues6
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Records identified 
n = 998  

(950 by database searches, 
48 by reviewers)

Broad screen of 
titles and 

abstracts (level 1)  
n = 828

Full-text articles 
screened (level 2)  

n = 284

Studies included for 
evidence synthesis  

n = 68 

Studies pertaining to cataract surgery 
wait time, outcomes and modifiers  

n = 27 

Randomized 
controlled 

trials  
n = 2

Prospective 
cohort 
studies  
n = 3

Descriptive 
studies  
n = 22 

Excluded: n = 170 
(duplicate, non-English 
and review articles) 

Excluded: n = 544  
(no apparent relevance) 
 

Excluded: n = 216 
(did not meet 
inclusion criteria) 

Fig. 1: Quality of Reporting of Meta-analysis (QUOROM) flow
chart showing the number of studies screened and included in
the systematic review.



found that the vision of people waiting for surgery at a public
hospital (mean wait 13.1 months) declined from 6/30 to 6/36
(0.05 Logarithm of the Minimum Angle of Resolution units
[LogMAR]), which was not statistically significant. A mean
decline in vision of 0.27 LogMAR units (equivalent to a
33%–50% reduction in vision) was observed in Finland by
Leinonen and colleagues7 after a 13-month wait. In the United
Kingdom, Laidlaw and colleagues8 found that 4 indications of
visual acuity (distance, near reading, contrast sensitivity,
stereoacuity) were significantly poorer among patients still
waiting for second-eye cataract surgery at a 6-month follow-
up visit than among patients who had received expedited sur-
gery (p < 0.005). The differences in distance and reading
LogMAR values were 0.063 (95% confidence interval [CI]
0.035–0.090) and 0.047 (95% CI 0.017–0.077) respectively.8

Most of the publications included in our systematic review
did not report any adverse health events associated with wait-
ing for surgery; however, the explicit purpose of the random-
ized controlled trial carried out by Harwood and colleagues9

was to compare the risk of falling among elderly women who
had received (n = 154) or were waiting for (n = 152) first-eye
cataract surgery. During a 12-month period, 145 of the
306 study participants reported a total of 352 falls. The pro-
portion of patients who fell did not differ between groups:
49% (76/154) of expedited patients and 45% (69/152) of con-
trol patients (p = 0.77). However, significantly fewer patients
who received expedited surgery than patients still awaiting
surgery fell 2 or more times (18% [28/154] v. 25% [38/152],
p = 0.04). The rate ratio of falling was 0.66 (95% CI
0.45–0.96). Patients who received expedited surgery also ex-
perienced fewer fractures than those awaiting surgery (3%
[4/154] v. 12% [12/152], p = 0.04).9

Several studies examined the influence of wait time on pa-
tient quality of life and satisfaction. The 2 randomized con-

trolled trials carried out in the United Kingdom found signifi-
cant improvement in quality-of-life indicators following expe-
dited surgery.8,9 Harwood and colleagues9 observed that eld-
erly women who received expedited first-eye cataract surgery
(within 4 weeks) experienced a significantly higher quality of
life than women awaiting routine surgery (p < 0.0005), as
measured by the VF-14 questionnaire (measures functional
impairment caused by cataracts34). Women who received ex-
pedited first-eye cataract surgery also exhibited improved
physical activity (p = 0.05) and confidence levels
(p < 0.0005), and reduced levels of anxiety (p = 0.007) and
depression (p = 0.003) compared with controls.9 A study of
similar design by Laidlaw and colleagues8 found that partici-
pants who were randomly assigned to receive expedited sec-
ond-eye surgery (within 6 weeks, compared with a routine
wait of 7–12 months) also experienced significant improve-
ments in terms of 4 quality-of-life outcomes (p < 0.0001).
Conversely, 2 European cross-sectional studies that com-
pared the characteristics of patients undergoing cataract sur-
gery at multiple centres with varying wait times found no rela-
tion between wait time and quality of life as measured by the
VF-14 questionnaire.10,14

Two randomized controlled trials present the highest
quality data included in this review and found that patients
who waited less than 6 weeks for cataract surgery experienced
better visual and quality-of-life outcomes and fewer adverse
events (falls) than patients who waited 6 months or longer.

Conner-Spady and colleagues15 explored the determinants
of satisfaction with cataract surgery. Among patients in Van-
couver who received cataract surgery, 88% were satisfied with
the surgery. Satisfaction had a weak, but significant, associa-
tion with wait time (Spearman r = 0.37, p < 0.001).15 Patients
at public hospitals in Sydney, Australia, waited 9 times longer
than patients at private hospitals for cataract surgery (38
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Table 1: Summary of studies that examined the relation between wait time for cataract surgery and patient outcomes  

Study Design (location) Objective Result Quality score 

Dunn et al,16 
1997  
 

Prospective 
cohort study 
(Manitoba, 
Denmark, 
Barcelona) 

To assess patient 
satisfaction with wait 
times 

Patient dissatisfaction rose sharply after wait 
time of 3 months (Manitoba, Denmark) 

A sharp rise in dissatisfaction occurred when wait 
time was greater than 6 months (Barcelona) 

NOS = 5/9 
(selection 2/4, 
comparability 2/2, 
outcome 1/3) 

Conner-Spady 
et al,15 2004 

Prospective 
cohort study 
(Vancouver) 

To assess how wait 
time predicts patient 
satisfaction and 
surgical outcome 

No adverse effect of wait time on outcome (mean 
wait 16 weeks) 

Mean wait time for satisfied patients: 3–4 months 

Mean wait time for dissatisfied patients: 
7 months 

NOS = 8/9 
(selection 3/4, 
comparability 2/2, 
outcome 3/3) 

Laidlaw et al,8 
1998 

Randomized 
controlled trial 
(United 
Kingdom) 

To study the benefits 
of second-eye 
cataract surgery 

Patients who received expedited surgery had 
significantly better objective outcomes (visual 
acuity), subjective outcomes (quality of life) and 
secondary outcomes (21 of 28 outcomes) than 
patients in the control group had 

Jadad Score = 3/5 

Harwood 
et al,9 2005 

Randomized 
controlled trial 
(United 
Kingdom) 

To determine whether 
first-eye cataract 
surgery reduces the 
risk of falling and to 
measure the 
associated health gain 

Patients who received expedited surgery had a 
lower rate of falls (p = 0.03), had fewer fractures 
(p = 0.04), had reduced anxiety and depression 
and had increased activity and confidence 
compared with patients who did not receive 
expedited surgery 

Jadad Score = 3/5 

Note: NOS = Newcastle–Ottawa Scale. 



weeks v. 4 weeks) and were significantly less satisfied with
their wait for surgery (p < 0.001).11 Data from around the
world indicated that patients were dissatisfied with longer
wait times, yet it is interesting that, among the 3 international
cohorts studied by Dunn and colleagues,16 the Canadian co-
hort expressed the greatest degree of dissatisfaction with
longer wait times: people in the Manitoba cohort were more
than twice as likely as people from Denmark, and 8 times as
likely as people from Barcelona, to perceive anticipated waits
of 3.1 to 6 months as being too long (Manitoba, odds ratio
[OR] 13.62, 95% CI 4.55–40.79; Denmark, OR 6.18, 95% CI
2.46–15.54; Barcelona, OR 1.67, 95% CI 0.37–7.50).16

The results of the studies that examined the variables that
modify the relation between wait time for cataract surgery and
outcome are shown in Table 2.15–17 Variables that modify the re-
lation have been identified by means of expert consensus and
empirical investigation. To prioritize patients for cataract sur-
gery, experts have identified various factors that they believe in-
fluence visual and quality-of-life outcomes. These modifiers
have been incorporated into various priority scoring systems
that are described in the literature. Variables incorporated into
prioritization schemes, based on expert opinion, include visual
acuity,19–22 functional impairment (including work or driv-
ing),20–23 other eye pathology,19,20,22 other disability,19,20 age,20

need to care for dependents20 and length of wait.20,23

The Cataract Surgery Priority Criteria Tool is a prioritiza-
tion tool developed by the Western Canada Waiting List 
Project and consists of the sum of 7 weighted priority criteria.

The criteria items include: best-corrected visual acuity in the
nonsurgical eye, best-corrected visual acuity in the surgical
eye, glare, ocular comorbidity, visual impairment, other dis-
abilities, and ability to work, live independently and care for
dependents. The validity of this tool in predicting patient ben-
efit has been assessed, and the tool was found to be a signifi-
cant predictor of improved visual function and visual acuity
(p < 0.05), which indicates that these 7 criteria modify the re-
lation between wait time and visual outcome.17

Two studies that examined the variables that influence pa-
tient satisfaction with wait time were identified,15,16 and the
results are included in Table 2.

Interpretation

The amount of research into the relation between wait time
for cataract surgery and patient outcomes, and the modifiers
of this relation, is somewhat limited; however, the studies
that we examined in this systematic review support the con-
clusion that patients may experience negative outcomes dur-
ing the wait for this procedure. Indeed, clinical trials have
found that patients who receive cataract surgery within 6
weeks experience better visual and quality-of-life outcomes8,9

and experience fewer adverse events (e.g., falling)9 than pa-
tients who wait 6 months or longer. Patient satisfaction with
wait time follows a similar pattern. Most patients are satisfied
with wait times of 3 months or less, and as wait times get
longer, the level of dissatisfaction increases.11,15,16
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Table 2: Summary of studies that examined variables that modify the relation between wait time for cataract surgery and patient outcomes 

Study 
Design 

(location) Objective Result Quality score 

Dunn et al,16 

1997 
Prospective 
cohort study 
(Manitoba, 
Denmark, 
Barcelona) 

To identify factors 
that determine 
patient dissatisfaction 
with wait time 

Cataract symptom score (p = 0.03) and trouble with 
vision (p = 0.04) were associated with the perception 
that a wait was too long 

Patient dissatisfaction with wait time was significantly 
predicted by anticipated wait time 

Patient satisfaction was not significantly associated 
with age, sex, living arrangement, socioeconomic 
status, work status, global health status, VF-14 score, 
better eye vision and months since diagnosis  

NOS = 5/9 
(selection 2/4, 
comparability 2/2, 
outcome 1/3) 

Conner-Spady 
et al,15 2004 

Prospective 
cohort study 
(Vancouver) 

To assess how wait 
time predicts patient 
satisfaction and 
surgical outcomes 

Patients were more likely to be satisfied with their wait 
time if they rated their maximum acceptable wait time 
as > 2 months (OR 2.40, 95% CI 1.02–5.64), their actual 
wait time was shorter than their maximum acceptable 
wait time (OR 3.86, 95% CI 1.38–10.74) or they were 
women (OR 2.08, 95% CI 1.02–4.23)  

Factors that were not significant predictors of patient 
satisfaction: age, first- or second-eye surgery, ocular 
comorbidity, driving, perceived urgency, changes in 
visual acuity, function or health-related quality of life 

NOS = 8/9 
(selection 3/4, 
comparability 2/2, 
outcome 3/3) 

Conner-Spady 
et al,17 2005 

Prospective 
cohort study 
(Vancouver) 

To assess validity of 
the Cataract Surgery 
Priority Criteria Tool* 

The Cataract Surgery Priority Criteria Tool predicted 
improvement in visual function assessment (p = 0.007) 
and visual acuity 

NOS = 9/9 
(selection 4/4, 
comparability 2/2, 
outcome 3/3) 

Note: OR = odds ratio, CI = confidence interval, NOS = Newcastle–Ottawa scale. 
*The Cataract Surgery Priority Criteria Tool is used to assess best corrected vision, glare, ocular comorbidities, reduced visual function, other disabilities, and ability to 
work and live independently and ability to care for dependents. 



The difference in outcomes between short wait times (less
than 6 weeks) and long wait times (more than 6 months) is
apparent, yet the outcomes associated with wait times be-
tween 6 weeks and 6 months remains unclear. The nature of
the relation between wait time and outcomes for this time in-
terval is potentially highly important, in terms of both patient
outcome and resource management. If there is no difference
in outcomes between wait times of 6 weeks and 6 months,
wait time benchmarks may safely be set at 6 months. But if the
relation is linear, or even exponential, additional time spent
waiting for surgery may have a drastic impact on patient out-
comes, and wait time benchmarks must be set accordingly.

In the case of cataract surgery, it is necessary to stress the
importance of outcomes experienced by patients during the
wait period. We present evidence that vision6–8 and quality of
life decreases8,9 and that the rate of falls increases9 among pa-
tients during the wait period. There is little empirical evi-
dence regarding postoperative outcomes experienced by pa-
tients following different lengths of wait times. However, in
the field of ophthalmology it is generally understood that sur-
gery can restore all vision and vision-related quality of life lost
due to cataracts regardless of how long the patient has waited
for surgery. In addition, the importance of the negative out-
comes experienced by patients during the wait period is in-
creased when we consider that wait time, as defined in this
review, represents only a portion of the true wait a patient ex-
periences. The Wait Time Alliance acknowledges that a pa-
tient’s wait begins before the visit to a specialist or surgical
booking: it begins when the primary care provider decides
that diagnostic testing, clinical intervention or both is
needed.35 Because the time between referral to and visit with a
specialist may actually be longer than the wait time from sur-
gical booking to surgery,36,37 the period when patients experi-
ence negative visual and quality-of-life outcomes and have an
increased risk of adverse events is substantially underesti-
mated under the current definition of wait time.

Our systematic review has a number of potential limita-
tions. First, only 2 randomized controlled trials (total of 511
patients) and 5 cohort studies were available for us to estab-
lish any form of inferences regarding the effect of wait time
on patient outcomes. Any inferences are limited by the small
samples and low event rates in the study populations. In addi-
tion, inferences from systematic reviews are always tempered
by the quality of the primary studies. In this instance, both of
the included randomized controlled trials were reasonably
well conducted, scoring in the mid-range on the Jadad Scale.
The interpretation of associations from the observational
studies may have been affected by differences in study popu-
lations between the studies, differences in definitions of out-
comes and different observation periods, especially when
comparing wait times of 6 weeks with those exceeding 6
months.

Prioritization tools that incorporate variables that modify
the relation between wait time and outcomes, such as the
Cataract Surgery Priority Criteria Tool developed by the West-
ern Canada Waiting List Project, may provide the means to
prioritize scheduling of surgery in a way that is fair and con-
sistent.17 However, further investigation into the factors that

affect wait times is necessary, because many modifying vari-
ables have been examined only superficially. In regards to
outcome modifiers, the findings of our review are limited in
that most of the evidence presented is based on expert opin-
ion rather than on empirical investigation.
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