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Abstract
Background: Sex and age may exert a combined influence on receipt of preventive services with
differences due to number of ambulatory care visits.
Methods: We used nationally representative data to determine weighted percentages and
adjusted odds ratios of men and women stratified by age group who received selected preventive
services. The presence of interaction between sex and age group was tested using adjusted models
and retested after adding number of visits.
Results: Men were less likely than women to have received blood pressure screening (aOR
0.44;0.40–0.50), cholesterol screening (aOR 0.72;0.65–0.79), tobacco cessation counseling (aOR
0.66;0.55–0.78), and checkups (aOR 0.53;0.49–0.57). In younger age groups, men were particularly
less likely than women to have received these services. In adjusted models, this observed
interaction between sex and age group persisted only for blood pressure measurement (p = .016)
and routine checkups (p < .001). When adjusting for number of visits, the interaction of age on
receipt of blood pressure checks was mitigated but men were still overall less likely to receive the
service.
Conclusion: Men are significantly less likely than women to receive certain preventive services,
and younger men even more so. Some of this discrepancy is secondary to a difference in number
of ambulatory care visits.

Background
The two overarching goals of Healthy People 2010 are to
increase quality and healthy years of life and eliminate
health disparities. Recognizing that the health disparity
between men and women is not simply biological, the
agenda of Healthy People 2010 calls for greater attention
to and scientific exploration of the health differences
between men and women [1].

Several studies have identified factors associated with disparities in the use and/or receipt of preventive services [220]. Many of these studies have examined the influence of
enabling resources (e.g., insurance, usual source of care)
on preventive services use [4,8,10,11]. Others have
focused on differences in receipt of preventive services by
characteristics such as race/ethnicity or by community
(rural vs urban) [5,6,4,15,17,18,20]. Few studies have
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addressed the disparity in receipt of preventive services
between men and women.
Like sex, age influences the receipt of preventive services,
with younger individuals less likely to receive services
[21]. In the United States in 2002, women 25 to 44 years
of age accounted for 17 percent of all office-based visits to
healthcare providers [22]. Visits for routine Pap smears
and other reproductive needs, including pregnancy, provide multiple opportunities for health professionals to
incorporate other preventive services as deemed appropriate. Younger to middle-aged men lack similar impetus to
visit healthcare providers. We therefore hypothesized that
sex and age would exert a combined effect on receipt of
preventive services and that this combined effect would be
accounted for by the difference between men and women
in their number of ambulatory visits.

Methods
Medical Expenditure Panel Survey (MEPS)
MEPS is a longitudinal survey that provides nationally
representative estimates of healthcare use and expenditures for the U.S. civilian non-institutionalized population. The 2000 MEPS consisted of 12,280 households,
comprised of 23,839 individuals, from the 1998–1999
National Health Interview Survey. For purposes of this
analysis, year 2000 data were collapsed for a cross-sectional sample of the population. After excluding individuals less than 20 years of age, over 14,900 adults were
included in these analyses.
Variables
Patient sex served as the main independent variable. Men
and women were stratified into five age groups. For
adjustment purposes, other independent variables were
selected based on the Andersen model and prior studies
demonstrating influence on receipt of preventive services
[5,6,8,9,14,17,23]. Selected covariates were: race/ethnicity, education, marital status, income, insurance, usual
source of care, perceived health status, and region of country. Number of ambulatory care visits was operationalized
as whether or not individuals had one or more outpatient
or office-based visits in the previous year.

From the MEPS data file, we selected items representing
five preventive services applicable to both men and
women: whether a doctor has checked respondent's blood
pressure within last two years, duration since respondent's
last cholesterol measurement, whether a doctor has
advised respondent (if a smoker) to quit smoking within
the past 12 months, duration since last blood stool test
home kit, duration since last sigmoidoscopy or colonoscopy, and duration since last routine checkup. Answers to
these items were by self-report.
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Table 1: Characteristics of the sample (n = 14,979*)

Characteristic

Age (years)
20 – 29
30 – 39
40 – 49
50 – 59
60 and over
Race/Ethnicity
Black
Hispanic
White/other
Education
Less than high school
High school graduate
Some college
College graduate
Income
< $25-000 per year
$25-000 – 50-000 per year
> $50-000 per year
Marital status
Married
Widowed
Divorced
Separated
Never married
Insurance
None
Public
Private
% with usual source of care
Perceived health status
Excellent
Very good
Good
Fair
Poor
Region of country
Northeast
Midwest
South
West

Weighted percenta
Men
(n = 6916*)

Women
(n = 8063*)

19.4
21.8
21.6
16.5
20.8

17.7
20.9
21.1
16.0
24.2

10.6
10.9
78.5

12.4
10.3
77.4

18.5
33.1
20.7
27.7

18.4
33.7
24.3
23.7

46.2
33.1
20.7

60.9
26.6
12.6

60.8
2.8
10.6
1.5
24.3

54.8
11.5
12.5
1.9
19.3

14.0
11.0
75.1
73.6

10.3
15.8
73.9
84.0

19.1
37.0
30.7
10.5
2.7

15.4
36.3
31.7
13.3
3.3

19.2
23.6
34.7
22.6

19.4
22.4
36.0
22.2

*Unweighted
a Percentages may not add to exactly 100% due to rounding

For our blood pressure screening variable, we excluded
respondents who reported that they had been previously
diagnosed with hypertension. Those remaining who
reported that they had a blood pressure measurement
within the past two years were considered to have received
this preventive service. For our cholesterol screening variable, we excluded respondents already diagnosed with
hyperlipidemia and considered those who reported a cholesterol measurement within the last five years to have
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Table 2: Gender and receipt of basic preventive services in the United States, women as reference group

Preventive service
Blood pressure measured within 2 years (not known hypertensive)
Unadjusted
Adjusteda
Cholesterol checked within 5 years (not known hyperlipidemic)
Unadjusted
Adjusteda
Colorectal cancer screen (if age >= 50)
Unadjusted
Adjusteda
Counseled to stop smoking (if smoker)
Unadjusted
Adjusteda
Last routine checkup within 2 years
Unadjusted
Adjusteda

Odds ratio

95% CI

.41
.44

.37–.45
.40–.50

.67
.72

.62–.74
.65–.79

1.22
1.16

1.03–1.44
.98–1.37

.60
.66

.51–.70
.55–.78

.49
.53

.45–.52
.49–.57

aBased

on logistic regression models, adjusted for age category, education, race/ethnicity, insurance, usual source of care, income, marital status,
perceived health status, and region of country

received this preventive service. To create a colorectal cancer screening variable, we considered those over age 50
who reported a blood stool test home kit within the past
year, or a sigmoidoscopy or colonoscopy within the past
five years to have received appropriate screening [24]. We
considered those who reported a checkup within the past
two years to have received this service. These intervals are
also commonly used in other studies of receipt of preventive services [6,11,14,17].
Statistical Analysis
The statistical software STATA 8.0 (STATA Corporation,
College Station, TX) was used for all analyses with incorporation of appropriate sampling weights, primary sampling units, and strata to account for the complex survey
design. Weighted percentages of men and women within
each age group as well as within categories of selected covariates were determined. For bivariate analyses, weighted
percentages were determined by 2 × 2 tables and tested for
significance using chi-square comparing sex to each outcome, and then were stratified by age category. Unadjusted odds ratios and 95% confidence intervals were
determined from logistic regression models without covariates.

Multivariable analyses were conducted using separate
logistic regression models for each outcome, with sex as
the main independent variable adjusted for covariates.
The five age categories were modeled using four dummy
variables with the oldest age category left out as the reference category. To evaluate for interaction between sex and
age (i.e., stratification by age), interaction terms between
sex and each of the four age category dummy variables
were added to the models. A four degree-of-freedom Wald
test was used to test for the interaction effect. A significant

test means that the odds ratios comparing men to women
differed by age group. An exponentiation of the linear
combination of the beta estimates was used to estimate
adjusted odds ratios for the main exposure (sex) and each
of the four interaction terms (sex by age dummy variables). The variance-covariance matrix was used to estimate
95% confidence intervals around each odds ratio [25,26].
Finally, to test whether interaction between sex and age on
receipt of preventive services was accounted for by group
differences in outpatient care-seeking, the Wald test was
re-run after the ambulatory care visit variable was added
to the models.

Results
In the year 2000, approximately 48 percent of the nation's
adult population was men, almost two-thirds of whom
were between the ages of 20 and 49 (Table 1). Men were
more likely to be uninsured and lack a usual source of
care. Men were also slightly more likely to be college graduates and report their health as excellent.
Table 2 shows unadjusted and adjusted odds ratios (and
95% confidence intervals) for the receipt of the selected
preventive services by men compared to women. Men
were significantly less likely than women to receive each
of the selected services with the exception of colorectal
cancer screening. Table 2 also shows that the adjusted
odds ratios differed little compared to the unadjusted
odds ratios, suggesting minimal confounding due to the
covariates.
Figures 1, 2, 3, 4, 5 are graphs of unadjusted weighted percentages of men and women stratified by age group who
received the selected preventive services. Unadjusted percentages are shown because given the large nationally rep-
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Figurepressure
Blood
hypertensive
1
individuals)
check within two years (excluding known
Blood pressure check within two years (excluding
known hypertensive individuals). Graph shows unadjusted weighted percentages of receipt of preventive services
by age groups. ** p < .01, * p < .05.

resentative sample used for this study, these measures
provide the closest estimates of actual receipt of services.
There was no significant difference in receipt of colorectal
cancer screening when stratified by age group. All other
differences between men and women in receipt of the preventive services within each age stratum were statistically
significant with the exception of cholesterol checks in
those 60 years and older and smoking cessation counseling in those 60 years and older. For blood pressure
checks, the difference between men and women was most
pronounced for 20–29 year olds (65% vs. 85%, respectively), whereas this discrepancy narrowed for older ages
(87% vs. 91%, for age 60+). Similarly, the difference in
receipt of checkups was most pronounced for the youngest group and narrowed for older ages (52% vs. 75% for
20–29 year olds and 86% vs. 89% by age 60+). The graphs
for receipt of cholesterol screening and smoking cessation
counseling appear to follow a similar pattern.
Table 3 shows adjusted odds ratios for receipt of the
selected preventive services by men compared to women
stratified by age groups. Although the graphs in the figures
suggest interaction between sex and age for all services
with the exception of colorectal cancer screening, in
adjusted models, there was statistically significant interaction only for blood pressure checks and checkups. For
blood pressure checks, the difference between men and
women was most pronounced for 20–29 year olds (OR =
.38), whereas this discrepancy narrowed for older ages
(OR = .68 for age 60+). There was a similar pattern for
checkup within two years (OR = .42 for 20–29 and 30–39
year olds vs. OR = .72 for age 60+).

http://www.biomedcentral.com/1472-6963/6/15

Figure 2individuals)
Cholesterol
ipidemic
check within five years (excluding known hyperlCholesterol check within five years (excluding known
hyperlipidemic individuals). Graph shows unadjusted
weighted percentages of receipt of preventive services by age
groups. ** p < .01, * p < .05.
Number of ambulatory care visits in the previous year was
added to the original models and interaction between sex
and age was again tested. The interaction between sex and
age for blood pressure checks was mitigated (p = .206) but
overall, men still had lower odds of receiving the service
(OR = .58; 95% CI .51–.66). There was no effect on the
sex-age interaction for checkups when number of visits
was added to the model in this manner.

Discussion
As shown in previous studies, [6,17] this study confirms
that, compared to women, men receive fewer blood pres-

Figurecancer
Colon
3
screening (age 50 & older)
Colon cancer screening (age 50 & older). Graph shows
unadjusted weighted percentages of receipt of preventive
services by age groups.
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Figure 4 to stop smoking in past 12 months
Counseled
Counseled to stop smoking in past 12 months. Graph
shows unadjusted weighted percentages of receipt of preventive services by age groups. ** p < .01, * p < .05.
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Figure 5 within two years
Checkup
Checkup within two years. Graph shows unadjusted
weighted percentages of receipt of preventive services by age
groups. ** p < .01, * p < .05.

younger men and women. Future research could explore
this hypothesis.
sure measurements and cholesterol measurements. By
excluding men and women already diagnosed with hypertension in our analyses of blood pressure measurements
and excluding those with hypercholesterolemia in our
analyses of cholesterol measurement, we specifically have
focused on screening for these health problems. In addition to these findings, we also found that compared to
women, a lower percentage of men receive smoking cessation counseling and health checkups. The rates of smoking cessation counseling are notably low in both sexes.
Also, as shown elsewhere, colon cancer screening rates are
low in both sexes with men receiving colorectal cancer
screening at a similar, or slightly higher percentage than
women [27,28]. This slight difference may be due to more
fear and embarrassment by women about colon endoscopy [29].
The presence of interaction in the adjusted models
between sex and age group for blood pressure checks and
health checkups indicates that men in the younger age
groups are even less likely to receive these services than
expected solely by virtue of sex, even after accounting for
potential confounders. One might expect the same effect
for cholesterol screening, but in combination with adjustment for covariates, the interval of five years may mitigate
the effect of interaction by age group. The generally low
rates of reported receipt of smoking cessation counseling
by both men and women of all ages may have contributed
to the lack of interaction on this outcome in the adjusted
models. The rates of colorectal cancer screening may not
be as affected by age because such screening does not
begin until age 50. Men and women 50 years and over
may have more similar patterns of health service use than

It appears that some of the discrepancy in receipt of preventive services between men and women younger than
50 results from the difference in the number of visits to
healthcare providers. Previous work supports this finding.
For example, one study demonstrated that the rate of visits
for annual examinations and preventive services by
women was 100% higher than for men [30]. Even after
excluding pregnancy-related visits, women were 33%
more likely than men to visit a physician, a difference that
decreased with age [30]. However, visits should not be
thought of as a confounder because, in the current predominant model of preventive healthcare, a visit is a necessary step along the causal pathway to receiving
preventive services. In order to increase men's adherence
to preventive care recommendations, future research
should explicate the motivating factors behind men's
decisions to seek outpatient care. Analytically, our findings underscore the importance of using a carefully considered conceptual model to guide analyses of careseeking behavior. Future research in this area should also
consider the use of structural equation modeling techniques to gain a more complete understanding of the
complex underlying relationships between variables.
Limitations
While MEPS is a large, nationally representative survey,
the data is cross-sectional and limits our ability to establish causality. More importantly, self-report may not correspond perfectly with receipt of preventive services.
Recall bias would be a limitation if recall for the included
services differed significantly between men and women or
between the young and the old. Finally, operationalizing
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the number of ambulatory care visits as a dichotomy
between one or more and none in the previous twelve
months in this analysis assumes care-seeking patterns are
reasonably stable from year to year. Therefore, one year
would be a close approximation to two years worth of
data. However, this method may underestimate the effect
of visits on receipt of preventive services and the interaction effect on checkups might indeed be mitigated if twoyears of visits were included. Still, this would not change
the overall implications of this study.
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Table 3: Adjusted odds ratios (95% confidence intervals)a of preventive services received by men compared to women

Age (yrs)

Blood pressure within
two years

Cholesterol measured
within five years

Colorectal cancer
screening

Counseled to stop
smoking in last year

Checkup in last two
years

20–29
30–39
40–49
50–59
60 & over
Test for interaction*

.38 (.29–.50)
.40 (.33–.50)
.42 (.33–.54)
.55 (.41–.75)
.68 (.49–.93)
p = .016

.70 (.57–.86)
.68 (.57–.80)
.79 (.65–.96)
.68 (.53–.88)
.75 (.58–.98)
p = .748

N/A
N/A
N/A
1.17 (.94–1.46)
1.14 (.85–1.52)
p = .860

.62 (.39–1.01)
.61 (.44–.86)
.65 (.47–.90)
.61 (.40–.91)
.89 (.58–1.35)
p = .614

.42 (.35–.50)
.42 (.34–.50)
.57 (.49–.67)
.75 (.60–.95)
.72 (.57–.91)
p < .001

aEstimated from logistic regression models including interaction terms between sex and age, and adjusted for age category, education, race/
ethnicity, insurance, usual source of care, income, marital status, perceived health status, and region of country.
N/A = not applicable
*P-value based on a 4 degree-of-freedom test of the sex by age interaction effects in each logistic regression model; significant interaction means
odds ratios differ across age strata
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