
In patients with diabetes mellitus, treating elevated
low-density lipoprotein cholesterol (LDL-C) levels
reduces the risk of cardiovascular disease.1 To meas-

ure the quality of lipid management, healthcare organi-
zations typically examine the proportion of patients
who receive LDL-C screening and the LDL-C levels.2,3

Health Plan Employer Data and Information Set guide-
lines mandate minimal performance standards for
patients with diabetes mellitus, specifically setting a cut
point for LDL-C levels of less than 130 mg/dL (< 3.37
mmol/L) as an “action” point, with a goal of LDL-C lev-
els less than 100 mg/dL (< 2.59 mmol/L).2,3

Using these traditional quality measures, findings
from studies4-9 suggest that men have cholesterol levels
measured more often, are treated more aggressively, and
have lower LDL-C levels than women. One managed
care cohort study10 found that only 12% of women
attained optimal lipid levels. This apparent suboptimal
management of dyslipidemia in women has been attrib-
uted to physician bias or to physician inaction.11,12

However, gender-related disparities in lipid manage-
ment could depend on the lipid quality measure used
rather than on physician bias or inaction. Previous
investigators found that the use of more detailed lipid
quality measures reduces the number of patients receiv-
ing “poor” care, because such quality measures account
for clinician efforts to control poor LDL-C levels.13

These efforts include statin initiation or intensification,
as well as achievement of optimal lipid levels through
other means. In a study conducted by Kerr and col-
leagues,13 the most common reason for reclassifying
quality from “substandard” to “appropriate” was that,
rather than ignoring an elevated LDL-C level, clinicians
often responded appropriately and intensified medica-
tion therapy; subsequently, the proportion of those
identified as receiving poor lipid management dropped
from 27% to 13%.

Therefore, we hypothesized that gender disparities in
lipid management might also be affected by the use of
more detailed quality measures. We examined the fol-
lowing 3 quality measures: (1) LDL-C screening (yes

VOL. 12, NO. 3 THE AMERICAN JOURNAL OF MANAGED CARE 133

CLINICAL

Gender Disparities in Lipid Management: 
The Presence of Disparities Depends 

on the Quality Measure

Catherine Kim, MD, MPH; Eve A. Kerr, MD, MPH; 
Steven J. Bernstein, MD, MPH; and Sarah L. Krein, PhD, RN

Objective: To determine if the use of a more detailed quality
measure affected the finding of gender disparities in lipid manage-
ment.

Study Design: Retrospective cohort study.
Methods: Study subjects included 2589 patients with diabetes

mellitus in a managed care plan in 2000-2001. We compared the
quality of lipid management in men and women using the follow-
ing 3 measures: (1) the traditional screening measure (measure-
ment of low-density lipoprotein cholesterol [LDL-C] level), (2) the
LDL-C level (ie, among those with an LDL-C level measured, an
LDL-C level < 130 mg/dL [< 3.37 mmol/L]), and (3) a more detailed
appropriate management measure (an LDL-C level < 130 mg/dL or
an LDL-C level ≥ 130 mg/dL plus statin initiation or intensification).
Multivariate models were adjusted for clustering within clinic and
for patient age, insulin use, hypertension, ischemic heart disease,
cerebrovascular disease, congestive heart failure, and number of
visits.

Results: In unadjusted analyses, using the traditional screening
measure, women were less likely to be screened than men (P <
.001). Using the LDL-C measure, women were less likely to have
an LDL-C level less than 130 mg/dL (P = .047). However, using the
appropriate management measure, women were as likely to
receive appropriate management as men once their lipid levels
were measured (P = .08).

Conclusions: Quality measures that only examine LDL-C screen-
ing or LDL-C levels may demonstrate that women receive poorer
lipid management than men among patients with diabetes mellitus.
However, this gender disparity does not persist with the use of a
more detailed measure.
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or no), (2) LDL-C control (LDL-C level < 130 mg/dL
[< 3.37 mmol/L]), and (3) appropriate management of
elevated LDL-C levels13 among patients with diabetes
mellitus enrolled in managed care.

METHODS

Data Sources and Collection Procedures
We received institutional review board approval to

examine automated data for a sample of managed care
enrollees. These patients were receiving care from a uni-
versity-affiliated physician group that is part of a net-
work managed care plan serving approximately 200 000
members. The study population included 2589 patients
aged 18 to 75 years who were continuously enrolled for
at least 1 year, had at least 2 visits in the past 3 years
with a diagnosis of diabetes mellitus or had filled a pre-
scription for diabetes medication or for glucose monitor-
ing supplies, and were seen at least twice in the past 2
years in the outpatient setting. Approximately 139 physi-
cians provide primary adult care for these patients. We
obtained 2 years (2000-2001) of laboratory and pharma-
cy data from electronic clinical databases, as well as
demographic information and diagnosis codes.

Statistical Analysis
We compared men and women using several lipid qual-

ity measures. First, we determined the proportion of
patients who were screened, defined as the measurement
of LDL-C level during the first 18 months of the 2-year
study period (quality measure 1). Second, we applied the
current Health Plan Employer Data and Information Set
and National Diabetes Quality Improvement Program

measure, namely, the proportion of patients whose LDL-
C level at the end of the study period was less than 130
mg/dL (< 3.37 mmol/L) (quality measure 2).2,3 Third, we
determined the proportion of patients with an index LDL-
C level less than 130 mg/dL (< 3.37 mmol/L) or with an
index LDL-C level of 130 mg/dL or higher (≥ 3.37
mmol/L) plus appropriate monitoring or adjustment
(“appropriate management”) within 6 months of the ele-
vated test result (quality measure 3). For this measure,
appropriate management was defined as any one of the
following scenarios being met: (1) the patient was taking
a high-dose statin within 100 days before the index LDL-
C level, (2) the patient started taking a statin within 6
months of the index LDL-C level if he or she was not
already taking a statin, (3) the patient had an increase in
statin dosage within 6 months if he or she was already
taking a statin, or (4) the patient had a repeat LDL-C level
less than 130 mg/dL (< 3.37 mmol/L) within 6 months of
the index LDL-C level. In the original specification of
quality measure 3, several sensitivity analyses were con-
ducted.13 Including all lipid-lowering medications instead
of only statins had a negligible effect on the number of
patients classified as receiving good lipid management.
Classifying patients with contraindications to treatment
or those with end-stage comorbidities as receiving good
lipid management also had a negligible effect in the over-
all assessment of quality.13

In multivariate analyses, we examined the associa-
tion between gender and quality of lipid management
after adjustment for age, insulin use, hypertension,
ischemic heart disease (IHD), cerebrovascular dis-
ease, congestive heart failure, and number of visits.
We used each of the lipid quality measures as the

dependent variable in multivariate
logistic regression models in which
gender was the main independent
variable and which adjusted for clus-
tering of patients within clinic or
treatment site and for the covariates
listed in Table 1. Interactions be-
tween gender and other covariates
did not change the primary point
estimates and were not included in
the final models. The inclusion of
race as a covariate did not change the
association between gender and lipid
management, so this variable was
excluded because of missing data for
approximately 9% of patients. In a
sensitivity analysis, we examined the
inclusion of a comorbidity index with
the aforementioned diagnoses and can-
cer, renal disease, respiratory tract
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Table 1. Characteristics of Men and Women With Diabetes Mellitus
Enrolled in Managed Care

Men Women
Characteristic (n = 1219) (n = 1370) P

Age, y < .001
< 45 26 33
45-65 54 49
≥ 65 20 18

Insulin use 19 24 .003

Hypertension 48 46 .35

Ischemic heart disease 16 11 < .001

Cerebrovascular disease 5 4 .53

Congestive heart failure 7 6 .20

Visits, mean ± SD* 5.9 ± 6.8 6.8 ± 7.6 .002

Data are given as percentages unless otherwise indicated.
*Visits defined as the number of contacts during the study period.



infection, and chronic obstructive pulmonary disease
but found that this did not change the results. All analy-
ses were performed using Stata statistical software
(release 8.0; StataCorp LP, College Station, Tex).

RESULTS

Table 1 lists the characteristics of men and women.
Women were younger and less likely to have a diagnosis
of hypertension, IHD, cerebrovascular disease, or con-
gestive heart failure; women had a greater number of
visits and were more likely to use insulin than men.

The quality of lipid management was high across all
lipid quality measures. There were differences across
gender. As summarized in Table 2, fewer women
than men had a lipid measurement (quality measure
1) (P < .001), and fewer women had LDL-C levels less
than 130 mg/dL (< 3.37 mmol/L) (P = .047) (quality
measure 2). However, the percentages of men and
women receiving appropriate management (quality
measure 3) were not statistically different (P = .08). Of
note, the percentages of men and women who were clas-
sified as receiving good lipid management increased
with the use of the more detailed measure.

In multivariate analyses adjusted for the covariates
listed in Table 1, gender disparities did not change sig-
nificantly for any of the lipid measures. Men were more
likely than women to undergo screening (odds ratio,
1.5; 95% confidence interval, 1.2-1.8) and to have an
LDL-C level less than 130 mg/dL
(< 3.37 mmol/L) (odds ratio, 1.3; 95%
confidence interval, 1.1-1.6), but men
and women were similarly likely to
experience appropriate LDL-C man-
agement (odds ratio, 1.3; 95% confi-
dence interval, 0.9-1.6). Predictors
of optimal lipid management were fair-
ly consistent across all lipid measures:
younger age was less often associated
with good lipid management, while
insulin use, IHD, and number of visits
were consistently associated with
better lipid management.

DISCUSSION

Women experience lower rates of
lipid screening and have higher LDL-
C levels than men among patients
with diabetes mellitus in managed
care. Such gender disparities in lipid

management have been previously demonstrated and
are commonly attributed to physician and patient
bias.4-9 However, using a more detailed quality meas-
ure, we found that men and women experienced simi-
lar lipid management. Such detailed measures that
account for statin initiation and intensification have
reduced the number of patients receiving poor lipid
management in other settings.13 We showed that these
detailed measures reduce the gender disparity in lipid
management as well. To our knowledge, no other stud-
ies have demonstrated the role of quality measures as
factors in gender disparities.

The fact that our results did not change after adjust-
ment suggests that lipid management in managed care is
not necessarily affected by differences in age or certain
risk factors between men and women. This study also
demonstrates that clinician bias seems to be less impor-
tant in explaining women’s higher lipid levels, although
it does not rule out that clinician factors may be
responsible for the lower proportion of women who had
a lipid level initially measured. Although women visited
their healthcare providers more often than men, the
additional visits were not used as opportunities for
lipid management.

Findings from previous studies of lipid lowering in
managed care have suggested that men and women
receive different care. Nau and Mallya14 concluded that
women with diabetes mellitus were less likely than men
with diabetes mellitus to receive lipid tests or lipid-mod-
ifying drugs when all patients, regardless of lipid levels,
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Table 2. Lipid Management in Men and Women With Diabetes
Mellitus by Several Quality Measures

Variable Men Women P

Quality Measure 1
LDL-C level measured (n = 1219) 76 (n = 1370) 68 < .001

Quality Measure 2
Of the patients with an (n = 816) 78 (n = 809) 74 .047

LDL-C measurement,  
LDL-C level < 130 mg/dL

Quality Measure 3
Of the patients with an (n = 816) 85 (n = 809) 82 .08

LDL-C measurement, 
LDL-C level < 130 mg/dL 
or LDL-C level ≥ 130 mg/dL 
plus appropriate manage-
ment (statin initiation or 
intensification)

Data are given as unadjusted percentages unless otherwise indicated. To convert cholesterol levels to
millimoles per liter, multiply by 0.0259. LDL-C indicates low-density lipoprotein cholesterol. 



were considered. In a multicenter study15 of managed
care health plans, women with diabetes mellitus without
known IHD were less likely to have their lipid profiles
tested than men with diabetes mellitus without known
IHD, although patients with known IHD were equally
likely to have their lipid profiles tested. In addition,
women with diabetes mellitus and IHD were less likely to
receive lipid medications than men with diabetes melli-
tus,15 in contrast to our findings that management was
similar. Patients with diabetes mellitus, regardless of
IHD, should receive aggressive lipid management.16 It is
possible that the diagnosis of IHD made the importance
of lipid management more “salient” to the providers in
that study,15 whereas the university-based physicians in
our study were already aware of guidelines. In our study
population, once the gender difference in screening was
taken into account, management of lipid levels was sim-
ilar in men and women managed care enrollees. Gender
differences in screening reach beyond the cardiovascular
risk factors we examined in our sample. This may be
attributed to other disease severity factors that we did
not examine, such as body mass index, duration of dia-
betes mellitus, or comorbidities, although these factors
do not affect treatment guidelines.

Our study has several limitations. First, we exam-
ined managed care enrollees in a single group within a
health plan, and it is possible that gender differences
might be larger in other managed care organizations.
Indeed, the generally high rates of quality that we
found contrast markedly with previous reports.10

Second, we examined performance of laboratory tests,
rather than actual ordering through a computerized
data entry system, leaving open the possibility that
providers gave instructions for tests and prescriptions
that were not fulfilled. Third, we were unable to ascer-
tain specific variables such as socioeconomic status,
duration of diabetes mellitus, and body mass index,
and it is possible that gender disparities are partially
mediated through these factors, although again the
guidelines for lipid management do not change
depending on these factors.

CONCLUSIONS

Using the example of gender, we showed that dis-
parities found using traditional quality measures may

not persist with the use of alternative measures of
quality. Among managed care enrollees, men and
women seem to have similar management of lipids
once lipids are measured and the LDL-C levels are
considered. Our findings demonstrate that gender dis-
parity research needs to include detailed assessments
of management before conclusions regarding the pres-
ence of disparities can be made. If our work is repli-
cated, quality initiatives in managed care should focus
on initial lipid measurement in all patients with dia-
betes mellitus, particularly younger women without
known IHD.
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