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Abstract

Purpose—To present descriptive epidemiology of cataract surgery among Medicare recipients in
the United States.

Setting—Cataract surgery performed on Medicare beneficiaries in 2003 and 2004.

Methods—Medicare claims data were used to identify all cataract surgery claims for procedures
performed in the United States in 2003-2004. Standard assumptions were used to limit the claims
to actual cataract surgery procedures performed. Summary statistics were created to determine the
number of procedures performed for each outcome of interest: cataract surgery rates by age, race,
and gender; surgical volume by facility type, surgeon characteristics, and state; time interval
between first- and second-eye cataract surgery.

Results—The national cataract surgery rate for 2003-2004 was 61.8 per 1000 Medicare
beneficiary person-years. The rate was significantly higher for females and for those 75-84. After
adjustment for age and gender, blacks had approximately a 30% lower rate of surgery than whites.
While only 5% of cataract surgeons performed more than 500 cataract surgeries annually, these
surgeons performed 26% of the total cataract surgeries. Increasing surgical volume was found to
be highly correlated with use of ambulatory surgical centers and reduced time interval between
first- and second-eye surgery in the same patient.

Conclusions—The epidemiology of cataract surgery in the United States Medicare population
documents substantial variation in surgical rates by race, gender, age, and by certain provider
characteristics.

Background

Cataract extraction is the most commonly performed surgical procedure in the United States
Medicare population, and both the annual total volume and age-adjusted rates of cataract
surgery have increased substantially since the 1980's. Estimates suggest that at least eighty
percent of cataract surgery in the US is performed on Medicare beneficiaries.! In 1980, the
rate of cataract surgery was estimated at 13.4 per 1000 Medicare beneficiaries; in 1987, it
was estimated at 25.42 and in 1995 the rate had increased to 58.7 per 1000 beneficiaries.3
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The field of cataract surgery has enjoyed substantial technological improvements, such as
reduced surgical time, smaller wounds, and quicker recovery with better quality of vision.
Such improvements, which confer an increase in quality of life, together with increasing
demand for health care in general, likely have lowered both patients' and surgeons'
thresholds for surgery. Since the work in the 1990s by the Cataract Patient Outcomes
Research Team (PORT), published information on the epidemiology of cataract surgery in
the Medicare population has been limited.24-6 The goal of this manuscript is to provide
precise estimates of the cataract surgery volume among Medicare beneficieries nationwide
and at the state level and to describe the characteristics of patients and providers
participating in cataract surgery.

The Centers for Medicare and Medicaid Services (CMS) Privacy Board and the Johns
Hopkins Medicine Institutional Review Board approved the research protocol for this study.

Medicare beneficiary healthcare claims files containing person-specific data on Medicare
beneficiaries and providers from the calendar years 2003 and 2004 were obtained from the
CMS Research Data Distribution Center. These files included extracts from the standard
analytic carrier files (formerly Physician/Supplier Part B file) representing all claims for
cataract surgery and associated denominator files during this time period. In addition, we
obtained the 2004 Medicare Physician Identification and Eligibility Registry (MPIER) file,
which includes provider-specific information such as medical school graduation year, state
of medical licensure, and specialty.

The carrier files contain information on dates and place of service, diagnosis and procedure
codes, the unique physician identification number (UPIN) for the provider submitting the
claim, billing codes and associated charges and payments. In addition to individual provider
claims, the carrier file also contains facility claims from ambulatory surgery centers (ASCs).
The claims utilized in this analysis included all records (100% sample) with a procedure
code of cataract extraction identified using the Current Procedural Terminology (CPT) codes
(Table 1). Due to some inaccuracies in the coding of cataract surgeries for the state of
Alaska, and the large proportion of surgeries performed on non-residents of DC within the
District of Columbia (DC), surgeries were limited to those performed on residents of the 48
contiguous United States.

Additional information, such as procedure modifier codes, was used to exclude records that
indicated only pre-operative or post-operative care. If the provider was an optometrist, the
record was excluded, since optometrists are not licensed to perform cataract surgery in the
United States and the claim was likely for co-management. Records also were excluded if
they indicated that the surgical procedure was not carried out or was discontinued, if the
claim was for a return to the operating room for a related procedure during the post-
operative period, if the service was not covered by Medicare, or the record was coded as an
invalid or duplicate billing claim.
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Cataract surgery records from the carrier file were merged with the MPIER file by physician
UPIN and state where the cataract surgery was performed. Records were limited to at most
two cataract surgeries per patient over the two-year period. Ophthalmologist professional fee
claims were preferentially kept when both physician and facility claims were billed for a
particular cataract surgery date. For some surgeries, only an ASC facility claim was
available.

The denominator file provides eligibility, demographic and residence information for all
enrolled Medicare beneficiaries. The denominator file was limited to beneficiaries residing
in the 48 contiguous states who were aged 65 or older with continuous Part B eligibility and
no health maintenance organization (HMO) enrollment in the two-year period. Because
cataract surgery is performed in the outpatient setting, continuous Part A Medicare
eligibility was not a requirement, although in July 2004, 99 percent of Medicare
beneficiaries with Part B coverage also had Part A benefits.”

Cataract surgery records were merged with the limited denominator file to permit the
calculation of national and state-level cataract surgery rates during the two-year period.
Rates of cataract surgery vary by age, gender and race and states are not uniform with
respect to the demographic characteristics of their residents with Medicare insurance.
Therefore, direct adjustment of state rates of cataract surgery by age, gender and race was
carried out using eligible beneficiaries in the limited denominator file as the reference
population. Cataract surgery was attributed to the state in which it was performed, regardless
of the patient's state of residence. A sensitivity analysis was performed to estimate the
difference in a state's rate of cataract surgery if out-of-state surgeries were excluded.

Years of surgical experience were estimated by subtracting the year of medical school
graduation from 2004. Although first year residents do not perform cataract surgery under
their own unique provider numbers, this method of estimation was used to provide a
consistent methodology across providers based on the limited available data. Cross-
tabulations and Chi-square tests were used to examine associations between surgeon
characteristics, surgery location and patient characteristics. A logistic regression model was
developed to examine predictors of having a second cataract surgery within 14 days of the
first surgery.

Prior to limiting the dataset to the 48 contiguous United States, the combined 2003 and 2004
denominator files included 35,239,002 total aged beneficiaries. Limiting the data set to
Medicare beneficiaries covered under the standard fee-for-service (FFS) arrangement and no
HMO enrollment during the 2003-2004 time period reduced the sample size by 15 percent.
The FFS beneficiaries did not differ on age, gender or race from those enrolled in an HMO
during the two-year period.

We estimate that 1,704,197 cataract surgeries were performed in 2003 and 1,742,221 in
2004 on Medicare FFS beneficiaries who resided in the 48 contiguous states. Table 2
provides the unadjusted cataract surgery rate in this population overall, and by age, gender
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and race. The overall cataract surgery rate in this population was 61.8 per 1000 person-
years. The rate was significantly higher for females (p<0.0001), and for beneficiaries aged
75-84 (p<0.0001), compared to beneficiaries aged 65-74 years. The cataract surgery rate
among blacks was significantly lower than the rate among other races (p<0.0001, Table 2).

Table 3 reports the cataract surgery rates stratified by age, gender and race. After age and
gender adjustment, the cataract surgery rate among blacks was nearly 30% percent lower
than the corresponding rate among whites for beneficiaries age 65-74 and 75-84 years. The
rate among black males was the lowest of any gender/race group. Within the two younger
age categories, for each race, women had higher surgery rates than men.

Table 4 shows selected provider-related characteristics for the 3,446,418 surgeries from
2003-2004 combined. These surgeries were performed by 11,938 different surgeons, and
approximately half were performed in hospital settings and half in ASCs. Surgeons
performing more than 500 cataract surgeries annually represented 5 percent of all cataract
surgeons during that time period, but accounted for 26 percent of cataract surgeries
performed nationally among Medicare beneficiaries. Ninety-seven surgeons performed more
than 1000 surgeries annually, with a mean of 1477 surgeries (range: 1010 to 6,485). This
group of surgeons, which represented 0.8 percent of surgeons performing cataract surgery in
2003 and 2004, performed approximately 8 percent of all cataract surgeries billed to
Medicare. Surgeons with more than 10 years of experience were more likely to perform
more than 500 surgeries per year compared to surgeons with 10 or fewer years of experience
(p< 0.0001).

Surgical volume and site of surgery are tightly correlated (Table 5), with a dose-response
relationship between increasing surgical volume and greater likelihood of the surgery being
performed in an ASC (p<0.0001; Mantel- Haenszel test for trend). Surgeons' volume was
not associated with Medicare beneficiaries' age or gender (data not shown).

Overall, approximately 45 percent of Medicare beneficiaries underwent surgery in the
second eye during the period of observation, and at least 96% of second-eye surgeries were
performed by the surgeon who performed the first eye surgery. Table 6 provides data on the
time interval between surgeries and the operating surgeon's annual surgical volume. More
than 25% of second-eye surgeries occurred within 14 days of first-eye surgery, and about
53% occurred within 30 days. Eighty-five percent occurred within 90 days of the first-eye
surgery. Among patients with the same surgeon for both eyes, a strong, positive relationship
was seen between interval between surgeries in the same patient and annual surgical
volume. Higher volume surgeons tended to operate within a shorter time interval than lower
volume surgeons. Whereas the second surgery was performed within two weeks in 11% of
the lowest volume surgeons, those with surgical volumes of 501 to 1,000 or 1,001 or more
performed second-eye surgery within two weeks 34 and 47 percent of the time, respectively
(p<0.0001; Mantel-Haenszel test for trend).

Multivariable logistic regression analysis was undertaken to predict likelihood of second-eye
surgery within 14 days among patients operated by the same surgeon for both surgeries
suggests younger Medicare beneficiaries and whites were more likely to undergo second-eye
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cataract surgery within 14 days (Table 7). Increased annual surgeon volume and use of an
ASC also were independently predictive of a greater likelihood of second-eye surgery within
14 days.

Although the national cataract surgery rate was 61.8 per 1000 Medicare beneficiaries per
year, some variation in rate by state was observed. Rates ranged from 42 surgeries per 1000
person-years (Wyoming) to 86 surgeries per 1000 person-years (North Dakota), a greater
than two-fold difference. State-to-state variability persisted after adjusting for age, gender
and race (Figure 1 and Table 8). When out-of-state cataract surgeries were excluded from
the calculation of state rates, adjusted cataract surgery rates were lower, on average, by 4.5
surgeries per 1000 person-years (range of 1 to 17 per 1000 person-years) (data not shown).
The largest decreases were seen for North Dakota (decrease of 17 surgeries per 1000 person-
years) and South Dakota (decrease of 10 surgeries per 1000 person-years.

Discussion

We note several interesting features regarding the descriptive epidemiology of Medicare
recipients undergoing cataract surgery. First, the overall cataract surgery rate was 61.8
surgeries per 1000 person-years. Although the rate of cataract surgery among Medicare
beneficiaries increased dramatically between 1980 and 1995 (from 13.4 to 58.7 surgeries per
1000 person-years,23 there was almost no increase in that rate in the following decade. The
dramatic increase between 1980 and 1995 likely reflects the lowering of threshold for
surgery by both surgeons and patients that accompanied first the introduction of standard
extracapsular surgery with posterior chamber intraocular lenses and then
phacoemulsification with smaller incisions and foldable intraocular lenses. Females in the
United States undergo cataract surgery at a rate about 20 percent higher than males. This
increase may be due partly to a higher prevalence of cataract among women® and perhaps
also may be related to higher utilization of health care services by women.® Second, blacks
are almost 30 percent less likely to undergo cataract surgery than whites, and black males
had the lowest cataract surgery rates of any ethnic or gender group. This difference cannot
be fully explained by an expected difference in the prevalence of cataract.19:11 This finding
of reduced utilization of health care by blacks in the United States is consistent with
previous research performed nearly 20 years ago, and highlights the lack of progress made
on improving the delivery of care in this area. In 1991, Sommer et al. reported cataract as
the leading cause of blindness in African Americans in the Baltimore Eye Survey.12

Using 1986-87 Medicare claims data, Javitt et al found that whites were 27% more likely
than blacks to undergo cataract surgery and that black males were only 57% as likely to
undergo cataract surgery as white females.8 Using data nearly 20 years later, our findings
suggest these racial differences persist. Previous reports have also suggested that blacks are
less likely to see eye care providers in the first place,13 and may be more resigned to age-
related loss of vision and less aware of the potential benefits of cataract surgery.14 As
previously documented, socioeconomic status, including level of education of the
population, may also be important; 21> however, this possibility could not be examined in
this investigation.
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Based on our findings regarding the age, gender and race specific rates of cataract surgery in
the Medicare population in 2003 and 2004, we can speculate regarding the volume of
cataract surgery anticipated 10 and 20 years from now. Using the United States
government's projections of population growth and distribution and current age, race and
gender-associated rates of surgery, by applying age-stratified rates of surgery to the
projected number of elderly in each age stratification, we estimate that approximately 3.3
million surgeries will be performed in 2020 and 4.4 million cataract surgeries will be
performed in 2030 among individuals aged 65 and older in the United States. Of course, this
estimate implies that adequate surgical manpower will exist, and should patient and surgeon
thresholds for surgery fall as they have done over the past 30 years, then the total number of
surgeries in this age group would be higher still.

During the period of 2003-2004, approximately half of the cataract surgeries performed on
Medicare beneficiaries occurred in ASCs. Although the complexities regarding hospital
costs, financing and reimbursement are well beyond the scope of this investigation, one can
readily make rough estimates of the effect on cost to Medicare based on the site of surgery.
For example, if the facility costs to Medicare were, on average, $675 dollars greater
(Corcoran, Kevin J, Personal Communication, April 2010, Corcoran Consulting Group, San
Bernardino, CA) at a hospital than at an ASC, then the annual savings to Medicare would be
on the order of six hundred million dollars if cataract surgery were predominantly performed
in ASCs.

We found that surgeon volume and surgical location also were closely associated, with
lower-volume surgeons more likely to use hospital facilities and higher-volume surgeons
more likely to use ASCs. This association may relate to the greater efficiencies typically
found in privately-owned ASCs compared with hospitals. Higher-volume surgeons were
much more likely to operate on the second eye within the two-year window covered in this
analysis and to perform the second surgery within a shorter time period than were lower-
volume surgeons who performed second-eye operations within the study time period. This
again likely reflects an evolution, over time, towards a lowering of patient and surgeon
thresholds for surgery. Whether this difference provides benefit to the patient cannot be
analyzed with the current data. Medicare administrative datasets do not provide information
related to the quality of care or the appropriateness of the timing of surgery. Certainly,
performing second eye surgery within shorter time frames has some potential benefits, given
of course, that the first eye is healing uneventfully, and surgery on the second eye is
independently indicated. Such benefits include less disruption from anisometropia, quicker
improvement in quality of life related to vision, and often reduced travel and costs. The data
set we analyzed was limited to Medicare beneficiaries covered under the standard FFS
arrangement. Previous research has indicated that insurance payment structure and cataract
surgical rates are related, with HMO-managed patients having lower rates.1® Unfortunately,
including HMO-managed patient data is not possible since claims are not generated as in the
fee-for-service sector.

Finally, we note approximately a two-fold variability in cataract surgery rates by state,
which persists after adjustment for age, gender and race. We also could not explain the
variability based on the number of optometrists or ophthalmologists in the state. A 1.5 fold
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variation in cataract surgery across large geographic regions was reported 25 years ago.1’
Similar cataract surgical rates and regional variation also have been reported recently from
the Province of Ontario in Canada;8 and this modest variability is also consistent with what
we reported, based on smaller geographic regions from Medicare data from 1986 and
1987.13 Similar variation in rates has been reported across entire states for cardiovascular
procedures, where the rate of coronary artery bypass grafting had a 1.83 fold variation
across 11 states,2® and in urological surgical procedures where surgery rates for benign
prostatic hyperplasia are at least two-fold higher in Florida as compared to other states.20

Use of the Medicare billing database provides a unique and nationally representative view of
the delivery of cataract surgical services to individuals aged 65 and older in the United
States. Medicare accounts for the majority of the cataract surgery performed in this age
group and covers all states with a uniform administrative methodology. All individuals aged
65 and older eligible for Medicare Part A are automatically enrolled. Enrollment in Part B is
optional, but 96% of those enrolled in Part A in July, 2004 also were enrolled in Part B.”
This administrative database provides summary characteristics regarding the population
undergoing surgery, the site of surgery and the surgeons performing the surgery.

In summary, the rate of cataract surgery in 2003 and 2004 was 61.8 surgeries per 1,000
person-years with substantial variation by age, gender and race. As the population
demography of the United States shifts over the next few decades to ever greater proportions
of those 65 and older, rates of cataract surgery will have important implications for
estimating ophthalmology manpower needs as well as for the costs of eye care.
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Adjusted Cataract Surgery Rate by State

Adjusted Cataract Surgery Rate per 1000 Person-Years
[ 43 to 50 (8.3%)
0 51 to 60 (35.4%)
B 61to 70 (41.7%)
B 71 to0 82 (14.6%)

Figure 1.
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Table 1
Cataract Extraction Procedure Codes Used in Analyses

CPT2code | Description

66850 Removal of lens material; phacofragmentation technique (mechanical or ultrasonic) (e.g., phacoemulsification), with aspiration

66920 Removal of lens material; intracapsular

66930 Removal of lens material; intracapsular, for dislocated lens

66940 Removal of lens material; extracapsular (other than 66840, 66850, 66852)

66982 Extracapsular cataract removal with insertion of oLb prosthesis (1-stage procedure), manual or mechanical technique (e.g.,
irrigation and aspiration or phacoemulsification) complex, requiring devices or techniques not generally used in routine cataract
surgery

66983 Intracapsular extraction with insertion of IOL prosthesis (1-stage procedure)

66984 Extracapsular cataract removal with insertion of IOL prosthesis (1-stage procedure), manual or mechanical technique (e.g.,

irrigation and aspiration or phacoemulsification)

a .
CPT=Current Procedural Terminology

bIOL:intraocuIar lens
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Table 2
Unadjusted Cataract Surgery Ratefor Eligible M edicare Beneficiaries? in 2003 and 2004
Total Person-Years (2003 + 2004) Cataract Surgeries (2003 + 2004) Rate per 1000 Person-Years p-val ue?
Overall 55,800,184 3,446,418 61.8
Gender
Female 32,868,760 2,177,982 66.3 <0.0001
Male 22,931,424 1,268,436 55.3
Age€
65-74 29,461,704 1,527,817 51.9
75-84 19,591,725 1,599,909 81.7 <0.0001
85+ 6,746,751 318,692 47.2
Raced
White 48,954,425 3,106,127 63.4
Black 4,334,398 198,194 45.7 <0.0001
Hispanic 917,491 55,903 60.9
Asian 804,863 46,782 58.1
Other 709,447 35,704 50.3

aEIigibIe, aged Medicare beneficiaries include all beneficiaries at least 65 years old with continuous Medicare Part B coverage and no Health
Maintenance Organization (HMO) enrollment during the calendar years 2003 and 2004 from point of eligibility until death or end of study period
who resided in one of the 48 contiguous states.

Significance level from Student's t-test (gender comparison) or Analysis of Variance (age and race comparisons).

& L
For 9 beneficiaries, age was unknown.

dFor 84,133 beneficiaries (79,560 person-years and 3,708 cataract surgeries), race was unknown.
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Table 4
Characteristics of 3,446,418 Cataract Surgeriesin United Statesbilled through Medicare
in 2003-2004
#of Surgeons % of Surgeons  #of Surgeries % of Surgeries

Overall 11,938 100 3,446,418 100
Surgical Setting

ASCa 5,684b N/a 1,734,098 50.3

HOSpita' 9‘309b N/a 1,634,166 47.4

UnknownC 78,154 2.3
Surgeon Annual Cataract Surgery Volume

1-50 4,608 38.6 144,561 4.2

51-200 4,529 379 1,021,987 29.7

201-500 2,253 18.9 1,361,252 39.5

501-1000 451 3.8 594,997 17.3

1001+9 97 0.8 286,461 8.3

Unknown€ 37,160 11
Surgeon Years of Experience as of 2004

0-10 years 1,857 15.6 287,638 8.4

11-20 years 3,529 29.6 1,113,713 323

21-30 years 3,544 29.7 1,228,284 35.6

31+ years 2,902 24.3 774,771 225

106 0.9 42,012 1.2

Unknown®

aASC:AmbuIatory Surgery Center

bSome surgeons operate in both ASCs and hospitals, and they appear in both totals.

CSome service locations were inaccurate.

dThe 97 very high volume surgeons had a mean annual surgical volume of 1477 (median=1255; range 1010-6485).

eThese surgeries only had an ASC facility claim and could not be linked to the surgeon or surgeon upins were not valid or were for new physicians
without an assigned upin (e.g, ‘EXEO000,” “NEWO000’).
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Table 7
Association between Patient or Surgeon Characteristics and Second Surgery within 14

daysof First Surgery (N=1,031,961patients?)

Relative Risk (95% CI b) of 2" surgery <= 14 days after 1% surgery

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny vd-HIN

Unadjusted Adjusted
Patient Characteristics
Female Reference Reference
Male 1.13(1.12,1.14) 1.11(1.10, 1.12)

Age (years)
65-74
75-84
85+

Race
White
Black
Hispanic
Asian

Other Race®

Reference
0.80 (0.80, 0.81)
0.70 (0.69, 0.71)

Reference
0.72 (0.70, 0.73)
0.76 (0.73, 0.79)
0.56 (0.53, 0.59)
0.76 (0.73, 0.80)

Reference
0.82 (0.81, 0.83)
0.72 (0.71, 0.74)

Reference
0.73(0.71, 0.75)
0.87 (0.83, 0.90)
0.69 (0.65, 0.72)
0.78 (0.74, 0.82)

Surgeon Characteristics

Annual Surgical Volume
1-50
51-200
201-500
501-1000
1001+
Years of Experience (since med school graduation through 2004)
1-10 yrs
11-20 yrs
21-30 yrs
31+ yrs
Place of Service

Hospital

Ascd

Reference
1.61 (1.55, 1.68)
2.77 (2.66, 2.88)
4.04 (3.88, 4.20)
6.82 (6.55, 7.10)

Reference
1.13 (1.11, 1.15)
1.08 (1.06, 1.10)
1.08 (1.06, 1.10)

Reference
1.66 (1.64, 1.67)

Reference
1.56 (1.50, 1.63)
2.57 (2.47, 2.67)
3.63 (3.48, 3.78)
6.04 (5.81, 6.30)

Reference
0.95 (0.93, 0.96)
0.84 (0.83, 0.86)
0.83 (0.81, 0.84)

Reference
1.35(1.33, 1.36)

a . . . ] . - . .
Missing data: n=975 with unknown race; n=1086 with unknown surgeon years of experience; n=22548 with inaccurate service location

bCI:Confidence Interval

Other Race includes North American Natives and “other” from the Medicare classification.

dASC:AmbuIatory Surgery Center

Ophthalmic Epidemiol. Author manuscript; available in PMC 2015 February 02.



Page 17

Schein et al.

§'89-.'99 9'/9 699 - T'V9 0'99 817861 0T2S0¢ AN
9/9-8'G9 L'99 €89—-.99 G'/9 06¥8¢ 0v6TCy aN
S'¥9-6'09 129 T¥9-T129 T€9 €eCsT 18Y1ve 1N
679 - 019 979 G99 919 0'99 LE008 TZS0€ECT O
€¢L—-1L0L STL T69-6'L9 G'89 GL0SY 160859 SIN
L'8G—-G'/S 189 2’66 —C'89 L'89 20595 181296 NN
09 —-1'€9 L'€9 T¥9-1'€9 L'€9 615671 LTSSYVEC IN
6'9G — T1'GS G'qg €85 —1'LS 8'.S 9G6¢69 LE9L6TT YN
998 - LS 2SS 675 - 01S 'S 96..G 9122901 ain
2’99 - 129 8'€9 €€9—-LT9 G'29 295¢¢ 7.609€ aN
¢TL-00L 9'0L 8'89—-1.'19 2'89 1818 aceLys A
L'T9—1'09 TT19 9'T9-909 7719 CE6.LS 1628176 A
STL-T0L 8'0L €¢L-0TL L'TL STS9Y 298819 SH
7’99 - 679 L'99 S'/9-1'99 6'99 78TES LTIOV6L Vi
¢vL—-¢€€L 8'€L ¢SL-EVL L'vL 67990T €/89¢vT NI
2SS~ L'vS 0SS 7'3G —6'7S 2'SS LOGEVT T29109¢

L'0L-¢€19 0'69 2'0L-¢€'89 €69 0998T ¢rv69¢ al
¥',9—G99 029 679~ TV9 S'v9 1996 ¢8LL6YT VO
0v,L—-G€L L'EL 8V.—-EVL SV T6T66C 0vSETOY BE]
7’99 - Z'v9 €69 9’69 —'€9 S'v9 TE6CT LEYO0C ad
€95 —-¢'6S 8'qS €85 —-¢'/S 8'.S 18897 G880T8 10
065 —8'LS 7’89 L'8G—1'LS 0’89 66.2€ LETS9S 00
€95 -6'9S 199 2’96 - L'GS 6'9S [4A°1 4 900¥0¢y YO
8'69 —G'89 2’69 T69—-6'L9 G'89 677987 9€90T.L av
789 -699 S'/9 0',9-6'99 G99 [ AWAS] 055658 A
S'0L—-€69 6'69 9'89-9'/9 789 GE669 Trv9¢0T v

)10 %S6 paISN v __.mao>-comba 10 %56 pasn peun s Jeak-uos od 91,06 IS 1eeReD # | SIEaA-Uosled | aris
000T /81e4 AJeb Ing 10e rere) pasnipy 000T /3814 Aeb NS 10e ered paisnipeun

NIH-PA Author Manuscript

8 9lqel

NIH-PA Author Manuscript

a1e1s Aq ¥002-£002 Ul sarey Aeb InS 1oe reyed

NIH-PA Author Manuscript

Ophthalmic Epidemiol. Author manuscript; available in PMC 2015 February 02.



Page 18

Schein et al.

a0eJ pue ‘xas ‘abe 1o} paisnlpy

b

[eAJ8)U] 80UBPILOD 1D

*

6y —G'1IY [A54 0Er—L0v 8'Tv 8G.Y 8T.LETT AM
085 -T'LS S°/S T65—-2'89 989 [44si7A 89//8¢T IM
T'9S —1'€S A% €v5-0'€S 9'€s VAL TA G/S68Y AN
LLS—L'9S 2'LS 8'/9-6'99 v'.S 65865 980EY0T VM
9.6 —-8'99 [AVAS] L'9G — 6'GS €99 758778 0TTL0ST VA
OV —-C'Tv 6¢y Ve —¢ger (58774 GT/.9 06¥TST AN
0TL—5989 8'69 9'TL—8'69 L'0L 8TGG¢ 89809¢ 1n
8'29-¢€729 929 8'T9-¢19 ST19 T2esee 2000T.LE XL
8C¢L—8'TL €L V'eL—GTL 0¢L €1606 2ESEICT NL
L'69—8'G9 L'19 TC2L-869 6'0L L96¥T €560T¢ as
TV9—-629 G'€9 8'T9 809 €719 2565 TL.996 JS
85 —G'¢S 9'€s 085 —L'GS 899 G¢e6 182291 Rs]
985G - 0'8S €89 TT9-G909 8'09 ST9VST 0cLevse vd
109 -5'85 £'69 209 -6'85 §'69 EY6TE 2289¢S d0
9'0L -1’69 0'0L 9'0L—1'69 0oL LE0SS T19998. M0
¥'09 — 865 T'09 L'09-109 ¥'09 092877 0v2SS¥C HO
6'€8—8'6L 8'T8 0'.8—- €18 L'S8 8¢EST 6888.LT an
099-2'99 9's9 979 - 8'€9 79 €G26TT 2Cy.S8T ON
T0S—-967 8’61 L'0S— 208 7’09 0909.T 688T6VE AN
€65 -1'€s €S 0vS—¥'¢S 2'€s TLS.T 28E0Ee AN
€€5—-1¢S 0'€s L'vS—0vS V'S T9v00T 8¢6.181 N
7oy -9y S'Sy L8y —T'Ly 6Ly 920vT €18¢6¢ HN
10 %56 pasn lpv __.wam;-combg 1D %56 pasn [peun s Jeak-uos Jod sa1lebing pereed # | seaA-uosled | aris

000T /814 Aebung 10e rered pasnipy

000T /8TeJ AeB Ing 10e feTed pasnfpeun

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Ophthalmic Epidemiol. Author manuscript; available in PMC 2015 February 02.



