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Abstract

Background Pharmacotherapy with statins (HMG-CoA
reductase inhibitors) is the cornerstone for lipid manage-
ment in individuals with or at risk of developing cardio-
vascular diseases. Although the clinical benefits of statins
are established for both women and men, there is evidence
of a gender difference in their use. The current study
extends prior scientific research by estimating the extent to
which individual-level variables may explain gender dif-
ferences in statin use by using a post-regression non-linear
decomposition technique.

Objective The objective of this study was to estimate the
magnitude of gender differences in statin use among the
elderly and examine individual-level variables that can
explain the gender differences in statin use among elderly
individuals with or at risk of cardiovascular diseases.
Methods A retrospective cross-sectional study design was
adopted. Data were derived from the 2005 Medicare Cur-
rent Beneficiary Survey (MCBS), a nationally representa-
tive survey of Medicare beneficiaries in the US. The
analytic study sample consisted of community-dwelling
elderly Medicare beneficiaries, aged 65 years or older, who
had reported any of the following conditions: heart disease,
hyperlipidaemia or diabetes mellitus, and who were alive
during the observation year. Chi-square tests were used to
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evaluate the unadjusted associations between gender and
statin use for each of the characteristics. Multivariate
logistic regressions were used to evaluate the relationship
between gender and statin use. A post-regression non-lin-
ear decomposition approach was used to understand indi-
vidual-level variables that could explain gender differences
in statin use.

Results Among 5,508 elderly, 47.2 % of the women and
55.5 % of the men reported any statin use in 2005, which
translates to an 8.3 percentage point difference in statin
use. In the multivariate logistic regression on statin use,
women were 21 % less likely than men to use statins
(adjusted odds ratio = 0.79; 95 % CI 0.69, 0.89). Post-
regression non-linear decomposition analysis revealed that
of the 8.3 percentage point difference in statin use, 29.5 %
was explained by the individual-level variables. Lifestyle
risk factors accounted for most of the explained portion of
the gender difference in statin use.

Conclusions Among elderly Medicare beneficiaries,
women were less likely than men to report any use of
statins. Less than one third of the total gender difference in
statin use was attributed to individual-level variables such
as demographics, economic status, physical health status,
depression and lifestyle risk factors. Further research is
needed to identify whether provider and/or organizational-
level factors can further explain the gender difference in
statin use.

1 Introduction
Increased plasma cholesterol levels, especially low-den-
sity lipoprotein cholesterol (LDL-C) levels, have been

found to be significantly associated with a high risk of
cardiovascular diseases (CVDs) [1]. In this context,
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3-hydroxy-3-methyl-glutaryl-CoA  reductase inhibitors
(HMG-CoA reductase inhibitors), commonly known as
statins, have been shown to decrease LDL-C levels,
leading to a reduction in mortality, CVD events, such as
myocardial infarction, as well as fatal and non-fatal
strokes in both women and men [2—4]. In elderly indi-
viduals undergoing statin therapy, one clinical trial has
documented a twofold absolute risk reduction of all-cause
and CVD-specific mortality [5]. Similarly, the Heart
Protection Study (HPS) and PROspective Study of Prav-
astatin in the Elderly at Risk (PROSPER) study demon-
strated the efficacy of statins in the reduction of mortality
among elderly individuals [6, 7].

Due to the beneficial effects of statin therapy on sur-
vival, current guidelines suggest the use of statins for LDL-
C reduction [8]. For example, the National Cholesterol
Education Program Adult Treatment Panel III (NCEP ATP
II) recommends pharmacotherapy with statins based on
the individual-level risk score to achieve targeted levels of
<2.59 mmol/L (<100 mg/dL) among those with diabetes
mellitus or CVD [8]. LaRosa [9], in his review article,
concluded that identical benefits of lower LDL-C levels
were obtained in both women and men, and therefore
suggested that statin therapy should be administered to
individuals with coronary artery disease (CAD) and those
at increased risk of CAD, irrespective of gender.

While the beneficial effects of statin therapy have been
reported in both women and men among those with
established CVD, there is some evidence of gender dif-
ferences in statin use. However, while there are many
studies on gender differences in statin use among adults
[10-18], there are only a handful of studies on how gender
affects use of statins among elderly individuals aged
65 years and older [19-21]. These studies have generated
mixed findings. In one study, which linked medical claims
data on high-risk individuals who were hospitalized for
myocardial infarction in New Jersey and Pennsylvania,
USA, men were less likely to receive statins than women
[19]. However, among individuals with CAD and diabetes
from the National Health and Nutrition Examination Sur-
vey for the years 2001 through 2006, elderly women in the
age group between 70 and 74 years were less likely to use
statins (62.3 %) than men in the same age group (71.2 %)
[20]. Furthermore, among all veterans with diabetes, it was
reported that women over age 65 years were less likely to
use lipid-lowering therapies (84 %) than men (86 %) [21].

While some of these findings could be due to different
subpopulations, a comprehensive analysis of statin use
among the elderly who are at risk of developing or are
presently diagnosed with cardiovascular conditions is yet
to be done. Our literature review highlights the need for
examining gender difference in statin use among elderly
individuals with established heart disease, diabetes, and
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those with hyperlipidaemia who may be at high risk for
CVD. In addition, it was noted that studies that examined
gender difference used gender as one of the independent
variables within a multivariate framework; however, they
did not evaluate the extent to which each of the individual-
level variables contributed to gender differences in statin
use.

The current study extends the literature by adopting a
post-regression approach to explain factors that may con-
tribute to gender difference in the use of statins among
elderly Medicare beneficiaries. Examination of gender
difference in statin use among the elderly is important
because with increased age there is an elevation of CVD
risk [22, 23]. Furthermore, analysing the use of statins will
help identify subgroups that are at risk of not receiving
statins, which could be beneficial in reducing LDL-C levels
and improving survival.

Therefore, the primary objective of the study was to
estimate the magnitude of differences in statin use by
gender among the elderly population, using data from a
nationally representative survey of Medicare beneficiaries.
The extent to which individual-level variables such as
demographics, economic status, physical health status,
depression and lifestyle risk factors explain the gender
differences in statin use were also analysed in this study.

2 Methods
2.1 Study Design

This study adopted a retrospective cross-sectional study
design utilizing data from the 2005 Medicare Current
Beneficiary Survey (MCBS).

2.1.1 Data Source

The MCBS is a nationally representative survey of Medi-
care beneficiaries in the USA, sponsored by the Centers for
Medicare & Medicaid Services (CMS). According to the
CMS, the MCBS is the “only comprehensive source of
information on the health status, health care use and
expenditures, health insurance coverage, and socioeco-
nomic and demographic characteristics of the entire spec-
trum of Medicare beneficiaries” [24]. The MCBS can be
used for both cross-sectional and longitudinal designs. The
MCBS is described as the “best of both worlds” [25]
because it combines Medicare data from claims and non-
Medicare data from surveys of the Medicare beneficiaries.
Survey data were collected by using in-depth computer-
assisted personal interviews and were conducted every
4 months to capture healthcare utilization (including pre-
scriptions filled) and non-Medicare payment sources as
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reported by respondents. The respondents were interviewed
12 times over a 4-year period to collect three complete
years of utilization data. The current study used the annual
data from the calendar year 2005 ‘Cost and Use’ files.

2.1.2 Analytical Sample

Elderly Medicare beneficiaries who reported diabetes, heart
disease or hyperlipidaemia comprised the analytic sample.
Additional restrictions included the following inclusion
criteria: the individual was (1) community dwelling; (2) aged
65 years and older; and (3) reported to be alive throughout
the study period. The final sample consisted of Medicare
beneficiaries who had heart disease, hyperlipidaemia and/or
diabetes. Moreover, individuals with end-stage renal disease
(ESRD) and end-stage liver disease (ESLD) identified using
International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) codes of ESRD (585.6)
and ESLD (155.0, 571.0-9) were excluded as statins are
contraindicated in these conditions [26, 27].

2.2 Measures
2.2.1 Dependent Variable: Statin Use

Statin use was derived from annual self-reported prescription
drug use data. Statins were identified using generic and brand
name drugs and included lovastatin, simvastatin, atorva-
statin, fluvastatin, pravastatin, rosuvastatin, Mevacor®,
Zocor®, Lipit0r®, Lescol®, Lescol® XL, Pravachol® and
Crestor®. Elderly Medicare beneficiaries with any use of
these drugs were categorized as ‘statin users.’

2.2.2 Key Independent Variable: Gender

Gender (women and men) was derived from survey reports.
Men served as the reference category in the multivariate
regressions.

2.2.3 Other Independent Variables

Other individual-level variables consisted of demographic,
economic, prescription drug coverage, health status, func-
tional status, depression and lifestyle risk factors. Demo-
graphic variables consisted of race/ethnicity (White,
African American, Latino and other), age (65-69, 70-74
and 75 years and older), marital status (married, widowed,
divorced/separated and other) and area of residence
(metropolitan and non-metropolitan). Economic charac-
teristics included education, poverty status and prescription
drug coverage. Education was categorized into four groups:
(1) less than high school; (2) high school; (3) some college;
and (4) college graduate and above. Poverty status was

measured as a percentage of the federal poverty level using
personal income, which was categorized into two levels:
<200 %; and >200 % of federal poverty line [28]. A
prescription drug coverage variable was constructed for
every individual as Medicare Part D prescription drug
coverage was not enacted until 2006. Prescription drug
coverage was computed using third-party payment for
prescription drugs, questions pertaining to whether his or
her plan offers drug coverage, and receipt of Medicaid.
This approach has been used in previously published
studies when using data from the MCBS [29].

Physical health status included perceived health (excel-
lent, very good, good, fair or poor) and functional status
[defined using the reported number of limitation in activities
of daily living (ADLs): none, 1-2 and 3—-6]. Depression was
identified on the basis of receipt of a depression diagnosis
using the ICD-9-CM codes [30]. Lifestyle risk factors con-
sisted of smoking and obesity measured with body mass
index (BMI). Smoking status was classified into three dif-
ferent groups: (1) never smoked; (2) past smoker; and (3)
current smoker. BMI was categorized into three different
classes: (1) underweight or normal (BMI <25 kg/mz); 2)
overweight (BMI >25-29.9 kg/m2); and (3) obese or mor-
bidly obese (BMI >30 kg/m?) [31].

For the post-regression non-linear decomposition anal-
ysis, all of the independent variables were combined
according to specific domains, which included demo-
graphic (age, race/ethnicity, marital status, metropolitan
residence), economic (education, poverty status, prescrip-
tion drug coverage), physical health status (perceived
health, functional status), depression and lifestyle risk
factors (BMI categories and smoking status), to understand
to what extent these specific domains were able to explain
the gender difference in statin use.

2.3 Statistical Methods

Chi-square (%) tests were used to test for statistically
significant differences in characteristics between women
and men. To understand the unadjusted association
between statin use and gender, significant group differ-
ences were tested for each level of individual-level vari-
ables. For example, the relationship between statin use and
gender was examined among White individuals. Similar
methods have been used to test subgroup differences in
other published work [31-34]. To examine the association
between statin use and gender, after controlling for all
individual-level variables, adjusted logistic regressions
were conducted separately for men, women and the two
combined (women and men). To examine the extent to
which individual-level variables explained the gender dif-
ference in statin use, a post-regression non-linear decom-
position technique was used [35].
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2.3.1 Decomposition Technique

As indicated in Sect. 1, previous work has often used
gender as one of the independent variables within a mul-
tivariate framework and has not examined how much of the
total gender difference in statin use was explained by dif-
ferent independent variables included in the model(s). The
advantage of a decomposition technique lies in identifying
which characteristics accounted for how much of the
gender differences in statin use. The technique uses the
parameter estimates (beta coefficients) from the regression
and differences in individual characteristics between
women and men to distinguish total gender difference in
statin use into two components: one component that is
explained by differences in individual-level variables (e.g.
differences in the distribution of demographic characteris-
tics, economic characteristics, physical health status, etc.)
among women and men, and another component that is
unexplained. The unexplained component could be due to
differences in the regression parameter estimates between
women and men or unobservable and/or unmeasured
independent variables, provider-, organizational- and
neighbourhood-level characteristics that were not included
in the model.

Since the dependent variable was categorical (use vs.
non-use of statins), a non-linear decomposition technique
proposed by Fairlie was used [35, 36]. Decomposition
techniques were originally used to explain differences in
continuous variables such as wages and earnings [37]. Under
this approach, the results may vary depending on which
group is used as a reference (i.e. women or men), which is
often referred to as the ‘index number problem’. For
example, one could use parameter estimates obtained from
regression among women or men in evaluating the explained
component of gender differences. To solve this index
number problem, studies have suggested using regression
estimates from pooled regressions [38]. Therefore, in the
current study a range of estimates using regression coeffi-
cients from pooled data, women and men are presented to
distinguish between ‘explained’ and ‘unexplained’ portions
of the gender difference in statin use.

All analyses controlled for the complex sampling design
of MCBS and were conducted using SAS® version 9.2 (SAS
Institute Inc., Cary, NC, USA). STATA® statistical software
version 10 (Stata Corporation, College Station, TX, USA)
was used to perform the non-linear decomposition.

3 Results
Table 1 summarizes the demographic, economic, health

status, depression and lifestyle risk characteristics of the
study population by gender. Women constituted
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approximately 56 % (sample n = 5,508) of the study
sample. Based on y” statistics, all of the characteristics
except diabetes mellitus, hyperlipidaemia and area of res-
idence were significantly different between women and
men. For example, with regard to lifestyle risk factors, a
higher proportion of women than men (26.7 % vs. 22.5 %)
were reported to be obese/morbidly obese; a higher pro-
portion of men were current-smokers (11.0 %) than women
(7.3 %).

Among women, 47.2 % were statin users and 55.5 % of
men were statin users. This translates into an 8.3 percent-
age point difference in statin use between women and men.
Unadjusted logistic regressions for women on statin use
with men as the reference category for each level of
characteristics were conducted (data not shown). In the
unadjusted regressions women were less likely to use
statins only in some subgroups (e.g. White race, older age
group, no limitations in ADLs, absence of depression),
whereas for many subgroups the association between statin
use and gender was not significant (e.g. African American
race, elderly in the age group 70-74 years, presence of
depression).

Table 2 displays the adjusted odds ratios (AORs) and
95 % confidence intervals from separate logistic regres-
sions on statin use among women and men. The table also
presents the AORs for women from a logistic regression on
the pooled sample, which combined women and men. As
seen from the table, after controlling for individual-level
variables, women were 21 % less likely to report any use of
statins than men. Among women and men, Latino race/
ethnicity, lack of prescription drug coverage and greater
functional disability were negatively associated with statin
use. African American race and low educational status
were negatively associated with statin use in men alone.
There was a higher likelihood of statin use among both
women and men who had fair health status, those who were
overweight or obese, and among men who were smokers in
the past (but not current smokers). Of these findings, the
most striking were African American men (AOR: 0.61;
95 % CI 0.43, 0.86); no prescription drug coverage for
women (AOR: 0.68; 95 % CI 0.55, 0.83) and men (AOR:
0.77; 95 % CI 0.64, 0.93); and overweight women (AOR:
1.39; 95 % CI 1.18, 1.65) and men (AOR: 1.29; 95 % CI
1.07, 1.56).

The results from the post-regression non-linear decom-
position analysis are summarized in Table 3. Based on
pooled weights, of the 8.3 percentage point gender differ-
ence in statin use, 2.44 percentage points was explained
by individual-level variables. Thus, less than one third
(29.5 %) of the gender difference in statin use was
explained by the individual-level variables included in our
models. More than two thirds (70.5 %) of the gender dif-
ference in statin use remained unexplained. Based on the
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Table 1 Description of study sample by gender: elderly with dia- Table 1 continued
betes mellitus, heart disease, hyperlipidaemia in the Medicare Current - -
Beneficiary Survey, 2005 Variable Total Women Men Sig.
Variable Total Women Men Sig. N Wt% N Wt% N Wt %
N Wt% N Wt % N Wt % Overweight 2,207 405 1,062 348 1,145 477
Obese/ 1,313 249 776 26.7 537 225
Total 5,508 100.0 3,084 100.0 2424 100.0 morbid
Race/ethnicity® Smoking status®
White 4473 81.6 2439 79.6 2,034 843 w¥x Current 475 8.9 216 73 259 110
African 420 7.7 263 8.6 157 6.6 smoker
American Past smoker 2,744 500 1,107 368 1,637 67.2
Latino /566 244 T4 WSS Never 2284 411 1759 559 525 218
Other race 222 4.0 136 44 86 3.6 smoked
Age (years) Depression
65-69 946 18.1 479 16.7 467  20.1 ** Yes 305 5.4 211 6.7 94 3.8  wxx
70-74 1,278  27.0 713 277 565  26.0 No 5203 946 2,873 933 2330 962
>75 3284 549 1,892 556 1,392 539 Statin use
Marital status Yes 2,738 508 1413 472 1,325 555 e
Married 2972 560 1,180 413 1,792 751 e No 2,770 492 1,671 528 1,099 445
Widowed 1,974 336 1,572 476 402 153 Diabetes
Divorced/ 422 7.9 245 8.4 177 7.4 Yes 2,141 387 1,193 387 948 389
separated No 3367 613 1,891 613 1476 61.1
Other 139 2.5 87 2.7 53 22 Heart disease
Area of residence Yes 3264 581 1,693 537 1,571 639
Metropolitan 4,053  76.2 2268 76.1 1,785 76.3 No 2044 419 1391 463 853 36.1
Not 1,455 238 816 239 639 237 Hyperlipidaemia
metropolitan
) Yes 3,548 650 2,030 665 1518 63.1
Education®
No 1,960 350 1,054 335 906  36.9
Less than 1,574 26.8 952 285 622 247 e

high school
High school 2,024 374 1,225 410 799 3238
Some college 772 145 410 137 362 155
College 1,122 212 488  16.8 634 270

Poverty status

<200 % 2,868 50.5 1,857 582 1,011 403 k¥*

>200 % 2,640 495 1,227 418 1413 597
Prescription drug coverage

Yes 4374 80.1 2506 82.1 1,868 77.6 ***

No 1,134 199 578 179 556 224
Health status®

Excellent 697  13.0 342 116 355 148 ok

Very good 1,628  30.5 900  30.1 728 309

Good 1,909 342 1,092 351 817 332

Fair 966 174 561 179 405  16.6

Poor 283 4.9 173 5.3 110 44

Functional status (ADL)*

None 3,797 707 1,995 67.1 1,802 755 ¥¥*
1-2 ADL 1,188  20.8 729 227 459 183
3-6 ADL 512 8.5 352 10.2 160 6.2

Body mass index”

Underweight/ 1,935 34.6
normal

1,196 385 739 29.8  wEE

Based on 5,508 elderly Medicare beneficiaries aged 65 years or older who
participated in the survey in 2005, were living in the community and were
reported as having diabetes or heart disease, or hyperlipidaemia. Asterisks
represent statistical significance between women and men based on Chi-
square tests

ADL activities of daily living, Sig. significance, Wt% weighted percentage
** p < 0.01 to >0.001, *** p < 0.001

# Numbers do not add up to total numbers due to missing data

regression weights for women, the individual-level vari-
ables included in the current study explained only 1.66
percentage points and nearly 75 % of the overall gender
difference in statin use remained unexplained by variables
included in the model. Using the regression weights for
men, the total explained portion increased to 3.66 per-
centage points and approximately 56 % of the total gender
difference in statin use remained unexplained.

4 Discussion

The current study examined the magnitude of gender dif-
ference in statin use and the extent to which the gender

A\ Adis



976 S. Bhattacharjee et al.

Table 2 Adjusted odds ratios and 95 % confidence intervals by gender: adjusted logistic regression on statin use in the Medicare Current
Beneficiary Survey, 2005

Variable Women Men Pooled logistic regression
(women and men
combined) on statin use

AOR 95 % CI Sig. AOR 95 % CI Sig. AOR 95 % CI Sig.

Race/ethnicity

White (Ref.)

African American 1.06 0.80, 1.40 0.56 0.38, 0.82 *k

Latino 0.70 0.53, 0.94 * 0.49 0.35, 0.70 ok

Other race 1.30 0.91, 1.86 0.62 0.37, 1.04
Age (years)

65-69 (Ref.)

70-74 0.95 0.73, 1.22 0.85 0.64, 1.14

>75 0.81 0.64, 1.04 0.77 0.60, 1.00
Marital status

Married (Ref.)

Widowed 0.91 0.78, 1.07 1.01 0.80, 1.29

Divorced/separated 1.01 0.74, 1.37 1.09 0.75, 1.59

Other 0.70 0.41, 1.20 0.38 0.20, 0.71 ok
Area of residence

Metropolitan (Ref.)

Not metropolitan 0.79 0.65, 0.96 * 0.85 0.72, 1.01
Education

Less than high school 0.82 0.61, 1.09 0.76 0.58, 0.98 *

High school 0.90 0.73, 1.10 0.98 0.76, 1.27

Some college 0.77 0.57, 1.04 0.80 0.60, 1.08

College (Ref.)
Poverty status

>200 % 0.98 0.82, 1.17 0.90 0.75, 1.09

>200 % (Ref.)
Prescription drug coverage

Yes (Ref.)

No 0.68 0.55, 0.83 ok 0.77 0.64, 0.93 ok
Health status

Excellent (Ref.)

Very good 1.33 0.98, 1.80 1.25 0.95, 1.65

Good 1.32 0.97, 1.80 1.17 0.91, 1.50

Fair 1.40 1.01, 1.95 * 1.40 1.00, 1.95 *
Poor 1.45 0.91, 2.30 1.46 0.86, 2.47

Functional status (ADL)

None (Ref.)

1-2 ADL 1.21 0.98, 1.50 0.95 0.76, 1.19

3-6 ADL 0.70 0.54, 0.92 * 0.59 0.40, 0.86 ok

Body mass index
Underweight/normal (Ref.)
Overweight 1.39 1.18, 1.65 otk 1.29 1.07, 1.56 ok
Obese/morbid 1.37 1.12, 1.68 ok 1.51 1.19, 1.91 ok
Smoking status
Current smoker 1.13 0.86, 1.50 1.05 0.72, 1.55
Past smoker 1.00 0.85, 1.19 1.29 1.04, 1.59 *
Never smoked (Ref.)
Depression
Yes 0.93 0.69, 1.24 1.18 0.76, 1.86
No (Ref.)
Gender
Women 0.79 0.69, 0.89 oAk
Men (Ref.)

Based on 5,508 elderly Medicare beneficiaries aged 65 years or older who participated in the survey in 2005, were living in the community and were
reported as having diabetes or heart disease, or hyperlipidaemia. Asterisks represent statistical significance compared with the reference group based on
logistic regressions

ADL activities of daily living, AOR adjusted odds ratio, Ref. reference, Sig. significance

* p <0.05 to >0.01, ** p < 0.01 to >0.001, *** p < 0.001
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Table 3 Decomposition of gender difference in statin use: elderly
with diabetes mellitus, heart disease and hyperlipidaemia in the
Medicare Current Beneficiary Survey, 2005

Variables Weight® (in percentage points®)
Pooled Women Men
Lifestyle risk factors 1.34 0.84 2.21
Demographic characteristics 0.88 0.93 0.85
(age, marital status,
metropolitan, race/ethnicity)
Economic 0.16 —0.03 0.39
Depression 0.01 0.06 —0.11
Physical health status 0.05 —0.14 0.32
(perceived health status
and functional status)
Total explained portion 2.44 1.66 3.66
Unexplained portion 5.83 6.61 4.61
Percentage explained 29.5 % 25.1 % 44.3 %

Difference = 8.3 percentage points. Percentage points of the gender
difference in statin use is explained by each independent variable. The
percentage explained is derived by dividing the total explained por-
tion by the 8.3 percentage point difference between women and men.
Negative numbers suggest that the gender difference in statin use
would increase if women had a similar distribution of that charac-
teristic to men, and vice versa

* Pooled weights are based on parameter estimates from pooled
multiple logistic regression on statin use. Weights for women are
based on parameter estimates from regression on statin use among
women. Weights for men are based on parameter estimates from
regression on statin use among men

® Unless otherwise stated

difference in statin use can be explained by a comprehen-
sive list of individual-level variables. Using data from
pooled regressions, results from this study indicated that
approximately 30 % of the gender difference in statin use
was associated with gender differences in demographic,
economic, prescription drug coverage, health status, func-
tional status, depression and lifestyle risk factors. As dis-
cussed below, among all individual-level factors, lifestyle
risk factors, such as BMI and smoking, explained the
highest proportion of the gender difference in statin use.
More than two thirds of the gender difference in statin
use among elderly Medicare beneficiaries remained unex-
plained. Some of the unexplained gender difference in
statin use could be due to patient-, provider- and system-
level factors that were not evaluated in this study. Findings
from different published studies can be pieced together to
speculate plausible reasons for gender differences in statin
use. These include gender differences in CVD treatment
due to risk perception by providers and individuals, access
to specialist care and discontinuation of statin use.
Underestimation of CVD risk by providers and patients
alike can lead to gender differences in statin use. It has

been observed that women were unaware of their CVD risk
factors and underestimated their CVD risk [39]; only 13 %
of women in the US considered CVD risk to be serious [40]
and this may lead to lower rates of statin use by women.
Even when actual estimated CVD risk was similar among
women and men, preventive therapy recommendation by
physicians was less frequent for women than for men,
mainly due to a lower perceived CVD risk for women by
the physicians [41]. Access to specialist care may also
compound this problem. For example, women with CAD or
congestive heart failure were less likely to have a cardi-
ologist consultation than men [42]. Such differences in
specialist care may also produce gender differences in
statin use, because specialists are more likely to prescribe
statins than generalists [43]. Even when women use statins,
they may be more likely than men to discontinue statins
[44]. This may result in lower rates of statin use among
women when measured with cross-sectional designs. Based
on the results from this study and other published studies, it
can be concluded that personalized risks and benefits may
account for some of the unexplained gender differences in
statin use. To further understand the gender difference in
statin use, future research should be directed towards
incorporating additional factors such as patient preferences,
provider practice patterns and organizational-level factors
that may contribute to gender differences and were not
measured in this study.

Results from the current study also revealed that when
pooled and men’s regression weights were used, lifestyle
risk factors, such as BMI and smoking, explained the
highest proportion of the gender difference in statin use.
Utilizing the pooled weights, nearly 55 % of the differ-
ences in statin use among women and men were
explained by the differential lifestyle risk profile of
women and men. Among both women and men those who
were overweight and obese were more likely to be on
statins than elderly individuals with underweight/normal
weight. Among men, those who reported to be former
smokers were more likely to be statin users than those
who never smoked. An examination of the differences in
the lifestyle risk factors among women and men sug-
gested that women were less likely to be overweight than
men and women were more likely to be in the normal/
underweight category than men. Similarly, a higher per-
centage of men than women reported to be former
smokers. Thus, if the lifestyle risk profiles of women were
the same as men, the gender difference in statin use
would be reduced from 8.3 to 7.0 percentage points,
based on pooled weights.

The findings on the increased likelihood of statin use
among former smokers among men and among both men
and women who are overweight or obese could possibly be
explained by the additional beneficial effects of statins
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among these groups. Specifically, a previous study found
evidence of greater benefits from statin use among long-
time and recent quitters than among current smokers and
never-smokers [45]. Similarly, obesity is a major risk
factor for CAD, and therefore it is likely that physicians
may consider prescribing statins in individuals who are
obese [46].

Results from this study also indicated that statin use was
less likely among African American men; however, a
relationship between African American women and statin
use was not found. African American men were 44 % less
likely to use statins than White men after controlling for
different individual-level variables. This finding is incon-
sistent with prior research that reported lower rates of statin
use among both African American women and men. A
review of 311 studies on pharmacotherapeutic disparities
by race/ethnicity and gender reported that receipt of pre-
scription drugs was the most frequently found difference.
This review summarized 25 articles on gender disparities in
CVD. According to this study, both African American
women and men were less likely to receive lipid-lowering
drugs [47]. Reasons for the lack of gender differences in
statin use among African Americans is not known. Further
research is warranted.

The strengths and limitations of this study need to be
considered when interpreting findings. This large-sample
study was based on nationally representative data on
Medicare beneficiaries. The linked Medicare claims and
survey data gave us the ability to include a comprehensive
list of variables including perceived health status, functional
status, obesity and smoking which are generally not avail-
able in claims data. However, there were some limitations
as well. Prescription drug use and other data were based on
self-reports and may be subject to recall bias. However, the
special MCBS field procedures, such as interviewing
respondents at relatively short intervals and verification of
information, including explanation of benefits forms, might
help to reduce problems with recall bias. Clinical risk fac-
tors such as LDL-C levels and non-clinical factors such as
provider perceptions in prescribing statins and patient
preferences in using statins that may have explained gender
differences were not available. As with any other cross-
sectional study, this study also can point only to association
but cannot establish the cause—effect relationship between
statin use and individual-level variables.

5 Conclusions
Despite these limitations, the current study estimated the
magnitude of gender differences in statin use among

elderly who are at risk for cardiovascular complications
(i.e. those with diabetes, hyperlipidaemia or heart disease).

A\ Adis

The unique contribution of this study lies in examining the
extent to which individual-level variables explained gender
differences in statin use. Findings from this study con-
firmed the existence of gender difference in statin use, and
nearly 30 % of the gender difference in statin use was
explained by differences in individual-level characteristics.
Further research needs to focus on patient preferences,
provider practices and organizational-level factors that may
explain some of the gender differences in statin use.
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