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Variations in Cataract Extraction Rates
in Medicare Prepaid and
Fee-for-Service Settings
Caroline Lubick Goldzweig, MD, MSPH; Brian S. Mittman, PhD; Grace M. Carter, PhD; Tenzing Donyo, MBA;
Robert H. Brook, MD, ScD; Paul Lee, MD, JD; Carol M. Mangione, MD, MSPH

Objective.\p=m-\Tocompare rates of cataract extraction in 2 prepaid health settings
and in traditional fee-for-service (FFS) settings.

Design.\p=m-\Across-sectional analysis using 1993 health maintenance organiza-
tion (HMO) Medicare claims and encounter files, the Health Care Financing
Administration (HCFA) 5% Medicare Part B provider/supplier file, and the HCFA
October 1992 100% Medicare population file.

Setting.\p=m-\SouthernCalifornia Medicare FFS settings and the staff-model and
independent practice association (IPA) plans of a large California HMO.

Patients.\p=m-\1993Medicare beneficiaries aged 65 years and older. The study in-
cluded 43 387 staff-model HMO enrollees, 19050 IPA enrollees, and 47150 FFS
beneficiaries (a 5% sample of all Southern California FFS beneficiaries).

Main Outcome Measure.\p=m-\Ageand risk-factor adjusted rates of cataract
extraction per 1000 beneficiary-years.

Results.\p=m-\Aftercontrolling for age, sex, and diabetes mellitus status, FFS ben-
eficiaries were twice as likely to undergo cataract extraction as were prepaid ben-
eficiaries (P<.01). Female FFS beneficiaries were nearly twice as likely to undergo
the procedure as were male FFS beneficiaries (P<.001); there were no extraction
rate differences by sex in the prepaid settings.

Conclusion.\p=m-\Becauseof the potential implications for vision care in the elder-
ly, the significantly different rates of cataract extraction in FFS and prepaid settings
warrant further clinical investigation to determine whether there is overuse in FFS
vs underuse in prepaid settings. Such investigations must assess the appropriate-
ness of cataract surgery by evaluating its use relative to clinical need.

JAMA. 1997:277:1765-1768

IN THE PAST 10 years, managed care

organizations have captured an increas¬
ing share of the Medicare market, par¬
ticularly in the western United States.
In 1993, three fourths of the 700000
Medicare beneficiaries who were en¬

rolled in health maintenance organiza-

tions (HMOs) lived in California.1 As the
federal government grapples with un¬

certainty regarding the financial sol¬
vency of the Medicare program, policy
changes may support further increases
in Medicare HMO enrollment.2

Despite this movement to managed
care, little is known about how use of
elective surgery might vary for the el¬
derly who are enrolled in prepaid vs

traditional fee-for-service (FFS) Medi¬
care plans. For the general population,
use ofsurgeries such as cholecystectomy,
appendectomy, hysterectomy, and ton-

sillectomy3·4 is lower in prepaid plans.
Recent studies have also found lower
rates ofcesarean section and procedures
for the treatment ofcoronary artery dis¬
ease in prepaid settings.58

Cataract extraction is one of the most
common surgical procedures performed
in the Medicare population, and it is

known to be highly effective.9"13 It ac¬

counts for Medicare's single largest ex¬

penditure and costs the Health Care Fi¬
nancing Administration (HCFA) about
$3.4 billion per year.14 The discretionary
nature ofcataract surgery makes its use

susceptible to financial and organiza¬
tional incentives.

For editorial comment see  1807.

One would expect rates of cataract
extraction to be lower in prepaid set¬
tings and higher in FFS settings. Pre¬
paid delivery systems use utilization re¬

view and prior approval to assess the
appropriateness of referrals to special¬
ists, which is likely to result in lower use

of services. In traditional FFS settings,
there is no utilization review and there
are financial incentives to do more sur¬

gery.15 In prepaid settings, however,
there can be financial rewards for pro¬
viding less care.16 We studied whether
there are variations in rates ofperform¬
ing cataract extraction in 3 health care

models: the staff-model HMO, the inde¬
pendent practice association (IPA), and
traditional FFS.

METHODS

Study Population
Our study population consisted of 1993

Medicare beneficiaries aged 65 years and
older living in Southern California who
self-selected into prepaid or traditional
FFS settings. For the prepaid setting,
we studied Medicare enrollees of a large
western US HMO that has both staff-
model and network-model providers in
Southern California. We studied all
Medicare enrollees in the staff-model
plans, where providers were salaried.
We also studied all enrollees in the HMO-
affiliated IPAs; in these plans, the pri¬
mary care group was capitated and at
risk for specialty services and the oph¬
thalmologists were reimbursed on a dis¬
counted FFS basis. Our FFS compari-
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son population consisted of a 5% sample
of Southern California Medicare benefi¬
ciaries who used traditional, nonprepaid
providers and who resided in ZIP code
regions covered by the HMO plans. We
considered the entire 1993 population of
Medicare enrollees in each setting to be
eligible for cataract extraction.

We were most interested in examin¬
ing rates of surgery for cataracts that
were presumably causing functional im¬
pairment. We excluded persons with
glaucoma who may have had surgery
for other indications. Three of the IPAs,
accounting for 44% ofthe total IPA popu¬
lation, changed their methods of pro¬
vider reimbursement in September 1993
and became fully capitated for specialty
services. Because this change could in¬
fluence the use of specialty services, we

excluded members of these IPAs from
the study from the time of the reim¬
bursement change to the end of 1993.

Data Sources
We used 3 data files: (1) staff-model

HMO encounter files, which include In¬
ternational Classification of Diseases,
Ninth Revision, Clinical Modification11
(ICD-9-CM) diagnoses; (2) IPA claims
files, which include Current Procedural
Terminology^ {CPT-i) and ICD-9-CM
diagnoses; (3) HCFA 1993 5% Part  
provider/supplier file, which includes
Medicare outpatient CPT-h and ICD-9-
CMclaims for a random 5% ofFFS ben¬
eficiaries. We used these 3 files to iden¬
tify cataract extraction procedures and
persons with diabetes mellitus or glau¬
coma. We used the following ICD-9-CM
and CPT-U codes to identify cataract
extractions: 66940, 66850, 66852, 66920,
66930, 66940, 66983, 66984,13.19,13.41,
13.42, 13.43, 13.51, and 13.59.

We used 2 files for demographic in¬
formation and to determine denomina¬
tors for our rates of cataract extraction:
a 1993 staff-model and IPA Medicare
member file, which identifies all eligible
HMO members and contains dates of
enrollment and disenrollment from the
HMO; and the October 1992 HCFA 100%
Medicare population file, which identi¬
fies the Medicare FFS population.

Because there were month-to-month
changes in beneficiary enrollment sta¬
tus in the HMO, we weighted our de¬
nominator to reflect the duration of
active enrollment for each individual
beneficiary and expressed it in benefi¬
ciary-years. We obtained cataract ex¬

traction rates by dividing the total num¬

ber of surgical procedures by the total
number of beneficiary-years in a given
setting. Seventy-two percent of staff-
model HMO beneficiaries were enrolled
for all of 1993, and 49% of IPA members
were enrolled for at least 9 months.

Data Linkage
To determine rates ofcataract extrac¬

tion in the different settings, we used
staff-model and IPA beneficiaries iden¬
tified from the HMO member file as the
denominator for the staff-model encoun¬

ter file and the IPA claims file, respec¬
tively. The HCFA 1992 population file
provided the denominator for the 5%
provider/supplier file. The various HMO
data files were linked according to the
HMO members' unique identification
numbers and resulted in a match rate of
between 90% and 97%. Because our FFS
provider/supplier file represented a 5%
sample of FFS beneficiaries, we used
5% of the count of beneficiaries identi¬
fied in each age and sex stratum in the
FFS Medicare population file.

If a person had more than 1 cataract
extraction in 1993, each extraction was

counted. While we were able to link a

procedure to an individual, we could not
link a procedure to a specific eye. To elimi¬
nate any duplicate entries for the same

procedure, we used only paid claims iden¬
tified in the IPA and provider/supplier
claims files. For the staff-model encoun¬

ter file, we eliminated duplicate encoun¬

ters when the dates of the procedure fell
within a 1-week period. A total of 6% of
staff-model, 9% of IPA, and 20% of FFS
beneficiaries who underwent at least 1
cataract extraction in 1993 had a second
extraction within our study period.

Because our population file consisted of
counts of beneficiaries by age, sex, and
ZIP code, we were unable to link the pro¬
vider/supplier and population files at the
individual level. To perform our analysis,
we assumed that the number of persons
in the FFS setting in these ZIP codes and
these age and sex distributions remained
constant during the 15-month period from
October 1992 through December 1993. We
constructed 12 cells representing every
combination of age (categorized as 65-74
years, 75-84 years, >85 years), sex, and
diabetes status. The provider/supplier
claims file provided a count of cataract
extractions for each cell. This file also pro¬
vided counts of the total number of per¬
sons treated for diabetes mellitus, their
age, and their sex. We used these age-
specific and sex-specific counts to esti¬
mate how many of the total number of
beneficiaries in the population file had
diabetes.

Statistical Analysis
We performed 3 principal analyses to

determine whether rates of cataract ex¬

traction were significantly different
among the 3 settings. First, we performed
pairwise comparisons using Student t
tests to evaluate the significance of rate
differences by setting. Second, we used
maximum likelihood estimates to fit a mul-

tivariate logistic regression to the data
for each setting to determine how rates
varied with population characteristics.
Epidemiologie studies have demonstrated
that increasing age, female sex, and pres¬
ence of diabetes mellitus increase the
prevalence of cataract and, therefore,
should influence rates of cataract sur¬

gery.19,20 Because the duration of enroll¬
ment affects the probability of having
cataract surgery, the models for the pre¬
paid plans included this variable as well.

Using the likelihood ratio test, we sys¬
tematically paired the 3 individual re¬

gressions. The  2 value for the compari¬
sons was significant at the P<.001 level,
indicating that the data could not reli¬
ably be pooled. Therefore, in our third
analysis, we predicted average rates of
cataract extraction in each setting for
each age, sex, and diabetes status cat¬
egory and compared the prepaid rates
with the FFS rate. Statistical signifi¬
cance (P<.05) was assessed using t tests
based on the predicted extraction rates
and corresponding standard errors.

Because ofthe discrepancy among set¬
tings in the number ofbeneficiaries who
underwent 2 cataract extractions, we

performed sensitivity analyses to de¬
termine whether the greater number of
second cataract extractions in the FFS
setting could explain differences in rates
between the prepaid and FFS settings.
When only the first cataract surgery
per beneficiary was included in the lo¬
gistic regressions, the magnitude of dif¬
ferences in rates among settings was

slightly lower. However, all tests of sta¬
tistical significance remained unchanged.
Validation

We did not validate the IPA claims
because they were linked to reimburse¬
ment, which is generally believed to in¬
crease data accuracy.21 To validate the
staff-model encounter file, we compared
a convenience sample from our data set
with staff-model HMO ophthalmologic
logbooks and found a 99% correspon¬
dence. Previous investigations have
demonstrated 99% accuracy for claims
for cataract extraction in the HCFA Part
 provider/supplier claims file.22 We as¬

sumed a similar level of accuracy.
RESULTS

In 1993, there were 43 387 staff-model
HMO and 19050 IPA beneficiaries in
Southern California. In our 5% sample,
there were 47150 Southern California
FFS Medicare beneficiaries. In general,
the age and sex distributions were simi¬
lar, although because of the large sample
sizes, differences were statistically sig¬
nificant (Table 1). Ofnote, the staff-model
HMO population was somewhat older and
there was a smaller proportion ofpersons
with diabetes mellitus in the IPA setting.
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Table 1.—Population Characteristics by Plan Type

Plan Population, %
I-1
Staff Model IPA* FFS*

Characteristic (n=43 387) (n=19 050) (n=47150)
Age, y

65-74 54f 60 59

75-84 Ut 3Ï 30

a85 11 9t 11

Female_58_57_58
Diabetes 12t 5t 13t

*IPA indicates independent practice association; and
FFS, fee-for-service setting.

tAII differences significant at P<.001.

Unadjusted rates of cataract extrac¬
tion per 1000 beneficiary-years varied sig¬
nificantly when comparing prepaid set¬
tings with the FFS setting, but not when
comparing the 2 prepaid settings. FFS
rates were more than twice as high as

staff-model rates (FFS, 35 extractions/
1000 beneficiary-years; staffmodel, 17 ex¬

tractions/1000 beneficiary-years; IPA, 22
extractions/1000 beneficiary-years; FFS
vs staffand FFS vs IPA, P<.001). There
were similarities but also important dif¬
ferences in which factors were associated
with cataract extraction in each setting
(Table 2). In all settings, the probability
of having a cataract extraction was sig¬
nificantly greater for beneficiaries aged
75 to 84 years compared with those aged
65 to 74 years, for persons with diabetes
mellitus, and for prepaid beneficiaries en¬

rolled for longer periods of time. In con¬

tradistinction to the prepaid settings
where sex was not a risk factor for cata¬
ract extraction, female FFS beneficiaries
were twice as likely to undergo cataract
extraction as their male counterparts. Ad¬
ditionally, the oldest FFS beneficiaries
(aged 2:85 years) were more likely to have
cataract extractions than the youngest
group (aged 65-74 years). We tested in¬
teraction terms (female X diabetes and
diabetesXage &85 years) that, while sta¬
tistically significant in the FFS setting,
did not alter the significance of the odds
ratios for other predictors in any setting.

The large differences in unadjusted
rates of cataract extraction by plan per¬
sisted even after adjusting for age, sex,
and diabetes status (Table 3). Predicted
average adjusted rates ofcataract extrac¬
tion per 1000 beneficiary-years, across all
age, sex, and diabetes strata, were sig¬
nificantly higher in the FFS setting than
the prepaid settings, with greater than
2-fold differences in many instances. For
example, when controlling for sex and dia¬
betes status, beneficiaries aged 75 to 84
years had rates of cataract extraction of
23 per 1000 beneficiary-years in the staff-
model setting, 25 per 1000 beneficiary-
years in the IPA setting, and 57 per 1000
beneficiary-years in the FFS setting
(P<.001 forprepaid vs FFS settings). Con¬
trolling for age and diabetes status, rates

Table 2.—Predicting Cataract Surgery in 3 Delivery Settings

Variable

Staff Model,
OR (95% CI)*

(n=43 424)

IPA,
OR (95% CI)
(n=19018)

FFS,
OR (95% CI)
(n=47425)

Age 75-84 yt 1.7(1.4-2.0)t 1.7(1.3-2.2)t 2.6 (2.3-2.9)t
Age 2:85 yt 1.2(0.9-1.7) 1.2(0.7-2.0) 2.6 (2.2-3.0)t
Female 0.8(0.7-1.0) 1.1 (0.9-1.5) 2.0(1.7-2.2) 
Diabetes 1.5(1.1-2.1)§ 2.3(1.3-4.1 )§ 2.6 (2.1-3.2) 
Femalexdiabetesll 1.4(1.0-2.1) 0.9 (0.4-2.0) 0.6 (0.5-0.8) 
Diabetesxage £85 y|| 1.0(0.5-2.2) 11 0.4 (0.3-0.7)$
Month* 1.7(1.2-2.4)§ 2.0(1.6-2.6)$
Month2# 0.98 (0.96-0.998)tt 0.97 (0.95-0.98)t
ROC curve 0.66 0.69 0.67

*OR indicates odds ratio; CI, confidence interval; IPA, independent practice association; FFS, fee-for-servlce; and
ROC, receiver operating characteristic.

$As compared with age 65 to 74 years.
$P<.001 (within model).
§P<.01 (within model).
(These are interaction terms.
1[This variable is not included in the model because none of the 53 persons had a cataract extraction.
#Variable "month" indicates total months of enrollment; "month2" indicates a nonlinear (second power) relationship

between a cataract extraction and length of enrollment.
**These variables are not included In the model because all FFS beneficiaries are assumed to be enrolled for

12 months.
ttP<-05.

ofextraction for women were 16 per 1000
beneficiary-years in the staff-model set¬
ting, 19 per 1000 beneficiary-years in the
IPA, and 43 per 1000 beneficiary-years in
the traditional FFS setting (P<.001 for
prepaid vs FFS). And, controlling for age
and sex, rates for those with diabetes were

28 per 1000 beneficiary-years in the staff
model, 37 per 1000 in the IPA, and 57 per
1000 in the FFS setting (P<.001 staff
model vs FFS; P<.01 for IPA vs FFS).
Average adjusted rates of cataract ex¬

traction were significantly different and
nearly twice as high for women as for men

in the FFS setting (Table 4). Rates were

essentially identical for men and women

in the staff and IPA settings.
COMMENT

Our analysis of cataract extraction in
3 different Medicare settings demon¬
strates that, after controlling for differ¬
ences in risk factors that affect the preva¬
lence of cataracts, such as age, sex, and
diabetes, beneficiaries in the traditional
FFS system had much higher rates of
surgery than did those enrolled in staff-
model HMO or IPA settings. A number
of plan-specific characteristics could ex¬

plain these differences. Both prepaid set¬
tings restricted referrals to ophthalmolo¬
gists using gatekeepers and utilization
management. Primary care physicians
in the staff-model setting were salaried
and therefore not directly at financial
risk, although there may have been in¬
centives to encourage fewer referrals.
The capitated primary care physicians in
the IPAs were at financial risk for most
specialty services. On the other hand,
FFS patients could self-refer to ophthal¬
mologists who had financial incentives to
perform more surgery. Given the discre¬
tionary nature of cataract surgery, it is
possible that prepaid settings delayed

rather than denied cataract extractions.
A longitudinal study design is needed to
determine whether there would be evi¬
dence of cataract surgery catch-up oc¬

curring for those surviving to older ages.
It is interesting that there was no

difference in rates between the prepaid
settings, despite the fact that IPA oph¬
thalmologists had a financial incentive
to perform more surgery. Utilization re¬

view and gatekeeping may have limited
access to these providers.

With the rapid growth of Medicare
managed care in California, these differ¬
ences in rates ofcataract extraction could
have a substantial impact on vision care

for older persons. Because there was no

assessment of need for surgery across

settings, we cannot determine which rate
is appropriate or whether some rates are

too low and others too high. For instance,
if there was underuse in the prepaid set¬
tings, this would have important impli¬
cations for visual disability in the elder¬
ly, which, ifuncorrected, can lead to poor
quality of life, greater risks for falls, hip
fractures, and accidents, and may make
cognitive function worse.9,23"26 However,
if there is overuse in the FFS setting,
there is the potential for reducing com¬

plications from surgery. The determina¬
tion of the appropriate rate of cataract
extraction for this population requires
studies that incorporate standardized as¬

sessments of visual disability, such as

the Activities of Daily Living Scale.27
Our results also demonstrate that wom¬

en in the FFS setting had a significantly
greater probability of undergoing cata¬
ract extraction than men, while there were

no differences by sex seen in the prepaid
settings. Our FFS results replicate those
of previous investigators who used com¬

parable data sources14 and are also con¬

sistent with the estimated 50% greater
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Table 3.—Adjusted Predicted Rates of Cataract
Extraction by Plan Type

Extractions per 1000
Beneficiary-Years

Age Diabetes
Plan Type* 75-84 yt Female$ Mellitus§
Staff model_23J_16J_28||
IPA_25|j ' 19||_37f
FFS 57 43 57

*IPA indicates Independent practice association; and
FFS, fee-for-service.

tRates adjusted for sex and diabetes mellitus status.
$Rates adjusted for age category and diabetes melli¬

tus status.

§Rates adjusted for sex and age category.
||P<.001 when compared with FFS settings.
Ì|P<.01 when compared with FFS settings.

risk of cataract development in women

than in men.2" Therefore, observed equiva¬
lent rates for men and women in the pre¬
paid setting, which are substantially be¬
low those for women in the FFS setting,
suggest possible underuse for this sub¬
group. Lower than expected rates for
women in the prepaid setting may be due
to sex differences in ability to negotiate
the managed care setting, in desire for
surgery, or in need to perform complex
visual tasks, such as driving. In the FFS
setting, these potential differences be¬
tween men and women may be overshad¬
owed by financial incentives that would
encourage extractions in anyone with a

visually significant cataract.
An important limitation of our study is

that we do not know the extent of prior
cataract extraction in our populations. If
significant numbers of beneficiaries un¬

derwent cataract extraction surgery prior
to 1993, our predicted rates would un-

Table 4.—Adjusted Predicted Rates of Cataract
Extraction by Plan Type: Men vs Women*

Extractions per 1000
Beneficiary-Years
I-1

Plan Typet Men Women

Staff model 18 16

FFS 23 43$

*Rates adjusted for age category and diabetes melli¬
tus status.

tlPA indicates independent practice association; and
FFS, fee-for-service.

$P<.001.
derestimate the true rates ofcataract ex¬

traction because the absolute number of
beneficiaries in each plan who are eligible
for surgery would be lower.

While Medicare regulations preclude
beneficiaries from receiving simultaneous
benefits in prepaid and FFS settings,
beneficiaries are free to move back and
forth. Our data did not allow us to track
individual beneficiaries who may have
disenrolled from an HMO plan to have
surgery in the FFS setting. However,
our rates of cataract extraction reflected
this movement because they were

weighted to account for duration of en¬

rollment. We also could not track pre¬
paid beneficiaries who paid 100% of the
costs themselves for a cataract extrac¬
tion while remaining in the HMO. If these
scenarios occurred frequently, they would
affect the accuracy of the rates of cata¬
ract extraction reported in this study.
Whether they would reflect inappropri¬
ate care in the prepaid or FFS settings
is not ascertainable from our study.

It is important to note that with the
exception ofage, sex, and diabetes status,

3 of the most robust predictors of cata¬
ract, our analysis did not adjust for other
variables that could affect rates of cata¬
ract formation. Such variables, however,
would require substantial explanatory
power to overwhelm the variations we

found among settings. Significant health
status differences among the 3 popula¬
tions not fully accounted for in the study
might also affect rates of cataract extrac¬
tion. A recent Medicare evaluation found
evidence of selection bias in Medicare
HMOs, where the population of enrollees
was healthier than the general FFS Medi¬
care population.28 Whether health status
differences would minimize or accentuate
the rate differences we found is, however,
uncertain. Finally, our study results may
not be generalizable to other geographic
regions or systems ofcare where financial
incentives are different.

In conclusion, variations in rates of
cataract extraction in prepaid and FFS
settings indicate that organizational and
financial aspects ofthe different settings
influence the likelihood of patients un¬

dergoing this discretionary procedure.
Given the rapid expansion of prepaid
care and the political movement to ex¬

pand Medicare managed care, we ur¬

gently need clinical studies to examine
the quality implications of these rate
differences, which may significantly im¬
pact on the elderly's ability to see.

Dr Goldzweig was a recipient of an Institutional
National Research Service Award (HRSA
ST32PE19001) for primary care research. Dr
Mangione was a recipient of a Clinical Investigator
Award from the National Institute on Aging (K08
AG000605) and a Robert Wood Johnson Foundation
Generalist Faculty Scholars Program Award (029250).
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