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• Astigmatism is a common refractive error caused by a meridional asymmetry in the
curvature of the eye’s cornea or lens, leading to a corresponding asymmetric
refraction of light rays.1 Astigmatism affects all age groups.2,3

• The objective of this study was to identify published literature on epidemiology,
patient and economic burden of astigmatism through a systematic literature review.

• The unmet needs of astigmatic patients with co-existing ocular conditions (such as
cataract, glaucoma, dry eye, presbyopia, or macular degeneration) and the risks
associated with untreated astigmatism were also reviewed.

PURPOSE

METHODS

• A systematic literature review on astigmatism was conducted (Figure 1).

ECONOMIC BURDEN

• Limited studies (n=6) evaluated astigmatism's direct/indirect economic impact on
patients.30, 35-39

• In cataract patients with pre-existing astigmatism who underwent surgery, post-
operative spectacle cost, optometrist/ophthalmologist visits, transportation costs,
and time spent to care for visual acuity contributed to the overall economic
burden.35,37,38 The annual mean per patient productivity costs ranged from $71-
$108 and mean informal care cost ranged from $39-$71 with a mean of 2.3-4.1
hours spent on informal care.35

• For cataract patients with PEA who had undergone surgery, post-operative
spectacle costs, optometrist/ophthalmologist visits, transportation costs, and time
spent to care for visual acuity contribute to the overall economic burden (Figure
4).35,37,38

• With the increase in global population and changing demographics, timely screening
and correction of astigmatism are necessary to improve vision-related quality of life,
and productivity among working-age adults, which imposes an economic burden on
patients and their families.

CONCLUSIONS

• The literature search yielded 6,804 citations, of which 125 met the inclusion criteria
(Epidemiology: 68; Humanistic/Patient burden: 60; Economic burden: 6) and were
included for evidence synthesis. Some of the included studies evaluated multiple
relevant outcomes, and hence there was overlap among the studies’ results.

EPIDEMIOLOGY

• Astigmatism was identified as the most common refractive error [estimated pool
prevalence in adults: 40.4% (95% CI: 34.3%-46.6%)] across the WHO regions (Africa,
Americas, South-east Asia, Europe, Eastern Mediterranean, and West Pacific).3

• Among various countries/regions, highest astigmatism prevalence was reported in a
Chinese study (61.7%),4 while the lowest was reported in Northern and Western
Europe (27.3%) (Figure 2).5
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Figure 1. Systematic review method

• With-the-rule (WTR) astigmatism was found to be more common in young individuals
(≤40 years).7 In contrast, against-the-rule (ATR) and oblique astigmatism were more
common in the aged population.7 ATR astigmatism was more common in males, and
WTR astigmatism was common in females.11,12

• When classified according to severity, the distribution of mild astigmatism (<1.5 D) in
the included studies ranged from 32.7%13 to 82.4%.14 In comparison, distribution rates
as high as 39.1%15 and 34.2%13 were recorded for moderate (≥1.5 D to ≤2.5 D) and
significant astigmatism (>2.5 D), respectively.

• Factors associated with increased risk of astigmatism are reported in Figure 3.
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Figure 2. Astigmatism prevalence in the general population*

*Variation in prevalence rates could be attributed to different age groups evaluated in studies, differences in examination techniques,
different sample sizes, residential area (urban vs rural) and response rates.

PATIENT BURDEN DUE TO UNCORRECTED ASTIGMATISM

• Astigmatism is associated with a significant impact on patients’ spectacle
independence, vision-related QoL and overall well-being.16-19

• Higher spectacle burden (44.8%-85.0%),20,21 which persists even after conventional
IOL implantation in patients with pre-existing astigmatism (PEA).16,22,23

• Patients with uncorrected astigmatism suffered from increased rates of glare
(52.9%-77.0%),16,24 halos (28.1%-80.0%),25,26 night-time driving difficulties (66.0%),25

and risk of falls (particularly with oblique astigmatism), all leading to decreased
QoL.27

• Astigmatism correction with toric contact lenses provided better QoL vs spherical
contact lenses,28 while toric IOL implantation led to better QoL scores vs spherical
IOL.29

• Astigmatic patients performed vision-related tasks slower (-1 D: 8.9% slower, -2 D:
28.7% slower) and made more errors (-1 D: 38.1% more errors, -2 D: 370.0% more
errors) compared to fully corrected astigmatic patients.30
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• Electronic databases MEDLINE, 
EMBASE, and Cochrane library 
were searched

• Search limited to English 
language articles published 
between January 1996 - May 
2021

• Grey literature searching and 
conference searching (2018-
2021) were performed using 
Google Scholar platform

Database search

P: Adult astigmatism patients from 
specific geographies*

I/C: Studies focusing on IOLs, 
contact lenses, LASIK, and 
spectacles

O: Incidence, prevalence, risk 
factors, patient burden, QoL, 
costs, resource utilization, 
caregiver burden, productivity 
loss

S: Observational and cross-
sectional studies, RCTs/single-arm 
trials, SLR and/or meta-analyses

Screening using 
PICOS

• Relevant data were 
extracted based on 
inclusion/exclusion 
criteria

• All cost data were 
converted to US 
dollars

Data extraction 
and analysis

Figure 4. Lifetime costs of treatment for cataract patients with PEA* (per patient costs)37

IOL: Intraocular lens; PEA: Pre-existing astigmatism; US: United States; VA: Visual acuity; $: US Dollars
*Based on a cost-consequence model developed from the societal perspective

IOLs: Intraocular lenses; LASIK: Laser in-situ keratomileusis; QoL: Quality of life; RCTs: Randomized clinical trial; SLR: Systematic
literature review; UK: United Kingdom; US: United States.
*US, Canada, Brazil, China, Japan, South Korea, Australia, Europe (UK, Germany, France, Spain, Italy, Netherlands, Sweden)
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Surgery + IOL $3,196 $3,196 $3,487 $3,487 $3,085 $3,085 $2,929 $2,929

Spectacles $4,754 $3,703 $3,015 $2,031 $3,229 $2,156 $2,243 $1,732

Visit to correct VA $181 $189 $388 $405 $681 $711 $407 $425

Transportation $438 $454 $169 $176 $451 $469 $580 $603

Time Spent $1,884 $1,905 $1,889 $1,906 $1,684 $1,704 $1,054 $1,063
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Figure 3. Astigmatism risk factors


