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Background: Compared with thinner women, obese
women have higher mortality rates for breast and cervical
cancer. In addition, obesity leads to adverse social and
psychological consequences. Whether obesity limits access
to screening for breast and cervical cancer is unclear.
Objective: To examine the relation between obesity and
screening with Papanicolaou (Pap) smears and mammography.
Design: Population-based survey.
Setting: United States.
Participants: 11 435 women who responded to the
“Year 2000 Supplement” of the 1994 National Health
Interview Survey.
Measurements: Screening with Pap smears and mammography was assessed by questionnaire.
Results: In women 18 to 75 years of age who had not
previously undergone hysterectomy (n ⫽ 8394), fewer
overweight women (78%) and obese women (78%) than
normal-weight women (84%) had had Pap smears in the
previous 3 years (P ⬍ 0.001). After adjustment for sociodemographic information, insurance and access to care,
illness burden, and provider specialty, rate differences for
screening with Pap smears were still seen among overweight (⫺3.5% [95% CI, ⫺5.9% to ⫺1.1%]) and obese
women (⫺5.3% [CI, ⫺8.0% to ⫺2.6%]). In women 50 to
75 years of age (n ⫽ 3502), fewer overweight women
(64%) and obese women (62%) than normal-weight
women (68%) had had mammography in the previous 2
years (P ⬍ 0.002). After adjustment, rate differences were
⫺2.8% (CI, ⫺6.7% to 0.9%) for overweight women and
⫺5.4% (CI, ⫺10.8% to ⫺0.1%) for obese women.
Conclusions: Overweight and obese women were less
likely to be screened for cervical and breast cancer with
Pap smears and mammography, even after adjustment for
other known barriers to care. Because overweight and
obese women have higher mortality rates for cervical and
breast cancer, they should be targeted for increased
screening.

O

bese women have higher mortality rates for
breast and cervical cancer than do thinner
women (1, 2). Obesity also has important social,
economic, and psychological consequences, including societal discrimination and poor self-perception
(3– 8). Whether these consequences influence the
quality of medical care received by obese patients is
unclear.
Recent studies suggest that obese women receive
preventive services, such as Papanicolaou (Pap)
smears and clinical breast examinations, less often
than normal-weight women (9, 10). Other studies
suggest that physicians and other health care providers have negative attitudes toward and biases
against obese patients, which may explain some of
the disparities in care (11–14). Obese women also
seem to have poorer self-esteem and body images
than their thinner counterparts (5, 6). Poor selfconcept may be influenced by ethnicity (6 – 8, 15).
White women are more likely than black women of
similar weight to perceive themselves as overweight
(6), and this poor self-perception may influence attitudes toward screening with Pap smears and mammography.
Because obesity is associated with higher mortality rates for cardiovascular disease and cancer of the
cervix, breast, and colon, barriers to preventive
screening and counseling in obese patients can have
dire medical and economic consequences (2, 16,
17). In particular, barriers to Pap smears and mammography may contribute to the more than 50 000
deaths attributed to cervical and breast cancer each
year (18). We used data from a nationally representative sample to examine screening with Pap smears
and mammography among overweight and obese
women.

Methods
Data Source

The National Health Interview Survey is a continuing, in-person household survey of the civilian,
noninstitutionalized U.S. population that is conducted by the Census Bureau for the National CenAnn Intern Med. 2000;132:697-704.
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ter for Health Statistics (19). In 1994, the overall
response rate was 94%. Approximately 116 000 persons (including children) from approximately 46 000
households responded to the core survey, which
elicited information on sociodemographic factors,
insurance coverage, basic health status, number of
days spent hospitalized or home in bed, height, and
weight. Respondents were also asked whether they
had a usual place for health care, whether they had
a usual provider, and what the provider’s specialty
was.
In addition, a supplemental survey (“Year 2000
Supplement”) was administered to one randomly
selected adult, 18 years of age or older, from 50%
of the responding households (n ⫽ 19 738). Respondents were queried about use of preventive health
services, including Pap smears and mammography.
Women were asked, “About how long has it been
since your last Pap smear test?” and “How long ago
has it been since you had a mammogram?” The
response rate for the supplement was 88% (11 435
respondents).
Our use of the National Health Interview Survey
database was approved by the Committee on Clinical Investigations at Beth Israel Deaconess Medical
Center, Boston, Massachusetts.
Use of Papanicolaou Smears and Mammography

Women 18 to 75 years of age who had not had a
hysterectomy were considered eligible for analysis of
screening with Pap smears. According to generally
accepted guidelines (18), women who reported having a Pap smear in the previous 3 years were classified as having been screened.
Women 50 to 75 years of age were considered
eligible for analysis of breast cancer screening; those
who reported having mammography in the previous
2 years were classified as having been screened (18).
We limited our sample to women 50 to 75 years of
age because mammography reduces mortality rates
for breast cancer by 20% to 39% in this age group
(20).
Factors of Interest

We defined our main variable of interest, body
mass index (BMI), as body weight in kilograms divided by height in meters squared. We hypothesized
that women with higher BMIs would be less likely
to be screened. However, because we were not certain that a linear or dose–response effect existed,
we used published definitions to classify women as
underweight (BMI ⬍ 18.5 kg/m2), normal weight
(BMI, 18.5 to ⬍25 kg/m2), overweight (BMI, 25 to
⬍30 kg/m2), or obese (class I [BMI, 30 to ⬍35
kg/m2], class II [BMI, 35 to ⬍40 kg/m2], or class III
[BMI ⱖ 40 kg/m2]) (21). Women who were underweight made up approximately 3% of the sample
698
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and were included in all analyses; however, for reasons of simplicity, we did not report their results.
We considered several factors thought to be
highly correlated with preventive care as potential
confounders in our analyses (22, 23). These included such sociodemographic factors as age (continuous variable), ethnicity/race (white, black, Hispanic, other), marital status (married, never
married, divorced or widowed), education (less than
high school, high school graduate, some college,
graduate of a 4-year college or more), annual income (⬍$15 000, $15 000 to ⬍$20 000, $20 000 to
⬍$25 000, $25 000 to 50 000, ⬎$50 000), insurance
type (managed care, fee-for-service, Medicare, Medicaid, other, uninsured), and region of the United
States (Northeast, Midwest, South, West). We adjusted for illness burden by using available surrogate
markers, such as self-reported health status (excellent, very good, good, fair, poor), number of days
hospitalized in the previous year (0, 1 to 7, ⬎7),
number of days spent in bed (0, 1 to 7, 8 to 30,
⬎30), and number of visits to a physician (0, 1 to 2,
3 to 4, ⬎4). In addition, we accounted for the
specialty of the usual provider and for having a
usual place to receive medical care (general internist or family practitioner, gynecologist, other specialist, other provider, no usual provider but usual
place for care, no usual place for care).
Statistical Analysis

Using Wald chi-square statistics, we performed
bivariable analyses to separately characterize factors
associated with use of Pap smears, use of mammography, and BMI. Two-tailed P values less than or
equal to 0.05 were considered statistically significant. To examine the relation between BMI and
Pap smears or mammography, we built a series of
multivariable logistic regression models for each
separate outcome. Normal-weight women served as
the reference. First, we developed an unadjusted
model that included only categories of BMI as the
independent variable. We then developed a fully
adjusted model that controlled for factors previously
shown or believed to affect screening: sociodemographic variables (except income), insurance type,
illness burden, and provider specialty (22, 23).
We performed several secondary analyses to examine the stability of our findings. First, because
information on income was unavailable for more
than 20% of respondents, we examined the confounding effect of income in a smaller group of
women who had complete data. Second, to address
the appropriateness of adjusting for variables that
are potential intermediary factors and not true confounders of BMI, we developed a series of models
by removing one factor at a time from the fully
adjusted model and examined the confounding ef•
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Table 1. Characteristics of Women 18 to 75 Years of Age without Hysterectomy Who Were Eligible for Analysis of
Papanicolaou Smears
Characteristic*

Rate of Papanicolaou smear screening, %
Demographic characteristics
Portion of the weighted sample, %
Mean age ⫾ SD, y
Ethnicity/race, %
White
Black
Married, %
Education, %
Less than high school
College graduate
Yearly income ⬍ $15 000, %
Illness burden, %
Health status
Very good/excellent
Fair/poor
ⱖ1 hospitalization in the past year
⬎7 days spent in bed
⬎2 physician visits
Insurance type/access to care, %
Uninsured
Managed care
Fee-for-service
Usual provider, %
General internist/family practitioner
Gynecologist

Overall Sample
(n ⫽7857)†

Normal-Weight Women
(n ⫽4161)†‡

Overweight Women
(n ⫽1942)†§

Obese Women
(n ⫽1393)†㛳

81

84

78

78

100
39 ⫾ 18

54
37 ⫾ 18

24
43 ⫾ 18

17
42 ⫾ 17

73
12
62

77
8
63

69
16
63

63
23
60

5
21
21

3
25
17

7
18
23

8
11
29

64
10
5
12
42

73
6
5
10
39

58
11
6
12
44

44
20
7
17
50

13
26
28

13
28
31

13
24
25

15
23
22

60
7

59
8

63
6

62
4

* All characteristics except portion of the weighted sample and mean age differ significantly across categories of body mass index (P ⱕ 0.05).
† Numbers of participants may vary, depending on factor of interest.
‡ Body mass index, 18.5 to ⬍25 kg/m.
§ Body mass index, 25 to ⬍30 kg/m2.
㛳 Body mass index ⱖ 30 kg/m2.

the method of Flanders and Rhodes (26), adjusted
for the complex design.

fect of that factor on BMI. For example, obesity may
pose a barrier to care because obese women are
denied health insurance as a result of discrimination; therefore, adjusting for insurance in this case
may inappropriately mask differences in use of preventive care according to BMI. Third, to explore the
potential effect of recall bias, we performed an analysis that adjusted for time since the respondents’ last
general physical examination (when Pap smears and
mammography were most likely to have been performed). Finally, to test the hypothesis that the
effect of BMI on use of preventive care may differ
according to ethnicity/race, we introduced interaction terms between ethnicity/race and BMI in a
subset of black and white women.
All analyses used SAS-callable SUDAAN software, version 7.5 (Research Triangle Institute, Research Triangle Park, North Carolina), to obtain
proper variance estimations that accounted for the
complex sampling design (24). To reflect U.S. population estimates, results were weighted to adjust
for nonresponse. We used Taylor series linearization to estimate standard errors (24, 25). For adjusted analyses, we converted the odds ratios into
standardized risks or rates (weighted to the U.S.
population) and subtracted the adjusted rates of
normal-weight women from the rates of overweight
and obese women to arrive at adjusted rate differences. Confidence intervals were computed by using
2 May 2000

Results
Obesity and Papanicolaou Smears

Of the 8394 women who were eligible for Pap
smear analysis, 7857 had complete data on height,
weight, and performance of Pap smears. More than
50% of these women had normal BMIs (Table 1).
Overweight women (BMI, 25 to ⬍30 kg/m2) and
obese women (BMI ⱖ 30 kg/m2) reported significantly lower rates of screening with Pap smears in
the previous 3 years than did normal-weight women
(78% and 78% compared with 84%, respectively;
P ⬍ 0.001). Heavier women were usually older, were
less likely to be white or to have private health
insurance, and had lower socioeconomic status.
They reported a greater illness burden and were
more likely to receive their usual health care from
general internists and family practitioners than from
gynecologists.
Table 2 shows the adjusted rates and rate differences for screening with Pap smears, according to
BMI, for women who had complete data on all
covariates (n ⫽ 7405). Adjusted results were similar
to unadjusted rates. Overweight and obese women
•
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Table 2. Adjusted Rates and Rate Differences for Papanicolaou Smear Screening according to Body Mass Index*
Model

Overall (n ⫽ 7405)
Rate, %
Rate difference, %
Subanalysis (n ⫽ 6454)
White women only
Rate, %
Rate difference, %
Black women only
Rate, %
Rate difference, %

Normal-Weight Women
(n ⫽ 3936)†‡

Overweight Women
(n ⫽ 1816)†§

Obese Women, Class I
(n ⫽ 851)†㛳

Obese Women, Class II
(n ⫽ 288)†¶

Obese Women, Class III
(n ⫽ 173)†**

83.3 (81.8 to 84.8)
0

79.7 (77.7 to 81.8)
⫺3.5 (⫺5.9 to ⫺1.1)

77.2 (74.3 to 80.3)
⫺6.0 (⫺9.2 to ⫺2.8)

79.0 (74.4 to 84.0)
⫺4.2 (⫺9.2 to 0.7)

79.6 (73.7 to 86.0)
⫺3.7 (⫺9.8 to 2.5)

83.1 (81.4 to 84.8)
0

79.7 (77.1 to 82.3)
⫺3.4 (⫺6.4 to ⫺0.5)

73.7 (69.8 to 77.8)
⫺9.4 (⫺13.5 to ⫺5.2)

74.8 (69.2 to 80.9)
⫺8.3 (⫺14.2 to ⫺2.3)

74.3 (66.7 to 82.8)
⫺8.8 (⫺16.9 to ⫺0.7)

90.6 (87.6 to 93.8)
0

88.2 (84.0 to 92.5)
⫺2.5 (⫺8.0 to 3.1)

90.4 (87.3 to 93.7)
⫺0.2 (⫺4.5 to 4.1)

90.1 (83.5 to 97.2)
⫺0.5 (⫺7.8 to 6.8)

92.3 (86.8 to 98.3)
1.7 (⫺5.0 to 8.4)

* All adjusted for age, ethnicity/race, marital status, education, region of the country, insurance type, number of visits to a physician, specialty of usual health provider, health status,
number of days hospitalized, and number of days spent in bed. Numbers in parentheses are 95% CIs.
† Number refers to women included in the primary analysis only.
‡ Body mass index, 18.5 to ⬍25 kg/m2.
§ Body mass index, 25 to ⬍30 kg/m2.
㛳 Body mass index, 30 to ⬍35 kg/m2.
¶ Body mass index, 35 to ⬍40 kg/m2.
** Body mass index ⱖ 40 kg/m2.

reported similar rates of screening. However, these
rates were significantly lower than those among
normal-weight women, even after we controlled for
sociodemographic factors, health insurance and access to care, illness burden, and provider specialty.
Compared with an 88.3% adjusted rate of screening
in normal-weight women, the combined adjusted
rate difference among all three classes of obese
women was ⫺5.3% (95% CI, ⫺8.0% to ⫺2.6%).
The adjusted rates were 3.5% (CI, 1.1% to 5.9%)
lower for overweight women and 5.3% (CI, 2.6% to
8.0%) lower for obese women. Our results did not
change substantially when we removed individual
confounders or mediators from the fully adjusted
model or when we adjusted for income and time
since the respondents’ last general physical examination.
Table 2 also shows the relation between BMI and
Pap smears in white and black women after adjustment. Overall, black women reported an adjusted
Pap smear rate that was 9.5% (CI, 7.0% to 12.1%)
higher than that of white women. In our multivariable model with interaction terms for ethnicity/race
and BMI, we found a particularly strong association
between BMI and Pap smears in white women.
Although the adjusted rate among normal-weight
white women was 83.1%, the rates among overweight and obese women were significantly lower,
ranging from 73.7% to 79.7%. In addition, among
white women, a dose–response relation seemed to
exist between BMI and Pap smears; however, this
effect was not demonstrated among women overall.
Among black women, the adjusted rate was 90.6%
for those of normal weight, but BMI was not a
significant correlate of Pap smear screening in any
weight category. Nevertheless, the interaction between ethnicity/race and BMI was not statistically
significant.
700
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Obesity and Mammography

Of the 3397 women eligible for analysis of mammography who had complete height, weight, and
mammography data, more than 50% of the weighted
sample was considered overweight or obese (Table 3).
Overall, the unadjusted rate of mammography use
in the preceding 2 years was 65%. Overweight and
obese women were less likely than normal-weight
women to report previous mammography (64% and
62% compared with 68%, respectively; P ⬍ 0.002).
Heavier women were also significantly less likely to
be white, married, and highly educated and to have
higher income and private insurance. Furthermore,
overweight and obese women reported a greater
illness burden and visited their physicians more frequently.
Among eligible women with complete data on all
covariates, the adjusted rates and rate differences
for screening mammography were lower in overweight and obese women than in normal-weight
women (Table 4). However, these differences did
not reach statistical significance for any individual
weight category. Overall, obese women were significantly less likely to have mammography (adjusted
rate difference, ⫺5.4% [CI, ⫺10.8% to ⫺0.1%]). Our
results were consistent when we removed confounders individually from the model and when we adjusted for income and time since the respondents’
last general physical examination.
Table 4 also shows the adjusted rates and rate
differences according to BMI for our subanalysis of
white and black women. Black women overall were
as likely to have mammography as white women;
the adjusted rate difference for mammography
among black women was 5.2% (CI, 3.2% to 10.8%).
In our multivariable model with interaction terms
for ethnicity/race and BMI, above-normal BMI
seemed to be associated with less frequent mam•
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mography use in white women; however, the CIs
included 1.0 (Table 4). In black women, the association was less consistent. As in the Pap smear analysis, the relation between ethnicity/race and BMI
was not statistically significant.

Discussion
We found that overweight and obese women
were less likely to report age-appropriate screening
for cervical and breast cancer with Pap smears and
mammography. These findings persisted even after
we controlled for sociodemographic factors, access
to health care, provider specialty, and illness burden. Mammography rates decreased as BMI increased, although borderline statistical significance
was reached only for the differences between
women whose BMIs were at least 30 kg/m2 and
those whose BMIs were normal. For Pap smears,
adjusted rates decreased significantly among women
whose BMIs were greater than 25 kg/m2; however,
rates were similar for all categories of overweight
and obese women. For Pap smears and mammography, the rate differences according to BMI
seemed stronger among white women than black
women.
Previous studies examining obesity and use of
preventive care have reported conflicting results. At
one academic practice, Lubitz and colleagues (27)
found no BMI-related differences in performance of
Pap smears. In that study, however, the overall rate
of screening with Pap smears was only 20%, substantially lower than national rates (28). More recently, Fontaine and colleagues (9) found that obese
women in an earlier national sample were more

Generalizability

We excluded 989 of 8394 eligible women (12%)
from our primary multivariable analyses of Pap
smears because information was missing for one or
more covariates. However, excluded women and
study women reported similar rates of screening
(79% compared with 81%).
For adjusted analyses of mammography, we excluded 425 of 3502 eligible women (12%) because
of missing information. Excluded women had lower
rates of mammography than women included for
analysis (58% compared with 65%). They were also
less likely to be white (74% compared with 82%),
were more likely to be in poor health (8% compared with 6%), and were hospitalized more often
(13% compared with 10%). Excluded women were
less likely to be privately insured (36% compared
with 40%) and were less likely to see gynecologists
(1% compared with 3%) but were similar in other
respects (age, BMI, education, income, marital status, provider specialty, days spent in bed, and visits
to the physician in the preceding year).

Table 3. Characteristics of Women 50 to 75 Years of Age Who Were Eligible for Analysis of Mammography
Characteristic*

Rate of mammography use, %
Demographic characteristics
Portion of the weighted sample, %
Mean age ⫾ SD, y
Ethnicity/race, %
White
Black
Married, %
Education, %
Less than high school
College graduate
Yearly income ⬍ $15 000, %
Illness burden, %
Health status
Very good/excellent
Fair/poor
ⱖ1 hospitalization in the past year
ⱖ7 days spent in bed㛳
ⱖ2 physician visits
Insurance type/access to care, %
Uninsured
Managed care
Fee-for-service
Usual provider, %
General internist/family practitioner
Gynecologist

Overall Sample
(n ⫽ 3397)†

Normal-Weight Women
(n ⫽ 1418)†‡

Overweight Women
(n ⫽ 1124)†§

Obese Women
(n ⫽ 778)†㛳

65

68

64

62

100
62 ⫾ 8

43
61 ⫾ 8

32
62 ⫾ 8

22
61 ⫾ 9

81
10
63

86
5
66

78
11
61

74
19
59

12
14
24

8
18
21

13
13
26

15
8
30

47
21
10
14
51

57
15
9
12
46

45
20
10
13
50

32
34
15
19
62

6
16
24

4
18
27

8
15
23

7
15
20

73
3

72
4

73
2

75
1

* All characteristics except portion of the weighted sample and mean age differ significantly across categories of body mass index (P ⱕ 0.05).
† Numbers of participants may vary, depending on factor of interest.
‡ Body mass index, 18.5 to ⬍25 kg/m2.
§ Body mass index, 25 to ⬍30 kg/m2.
㛳 Body mass index ⱖ 30 kg/m2.
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Table 4. Adjusted Rates and Rate Differences for Use of Mammography according to Body Mass Index*
Model

Overall (n ⫽ 3077)
Rate, %
Rate difference, %
Subanalysis (n ⫽ 2858)
White women only
Rate, %
Rate difference, %
Black women only
Rate, %
Rate difference, %

Normal-Weight Women
(n ⫽ 1296)†‡

Overweight Women
(n ⫽ 1017)†§

Obese Women, Class I
(n ⫽ 477)†㛳

Obese Women, Class II
(n ⫽ 144)†¶

Obese Women, Class III
(n ⫽ 76)†**

67.8 (65.0 to 70.8)
0

65.0 (62.3 to 67.7)
⫺2.8 (⫺6.7 to 0.9)

62.5 (57.8 to 67.6)
⫺5.3 (⫺11.1 to 0.5)

63.3 (56.5 to 70.9)
⫺4.5 (⫺12.5 to 3.4)

59.1 (46.8 to 74.5)
⫺8.8 (⫺22.9 to 5.3)

67.3 (64.2 to 70.5)
0

65.9 (63.1 to 68.9)
⫺1.4 (⫺5.6 to 2.9)

62.9 (58.0 to 68.2)
⫺4.4 (⫺10.5 to 1.6)

58.2 (50.0 to 67.7)
⫺9.2 (⫺18.7 to 0.4)

56.4 (42.1 to 75.6)
⫺10.9 (⫺28.0 to 6.2)

74.0 (66.0 to 83.0)
0

65.6 (58.2 to 74.0)
⫺8.4 (⫺19.0 to 2.2)

67.1 (56.8 to 79.1)
⫺7.0 (⫺20.4 to 6.5)

84.6 (72.7 to 98.5)
10.6 (⫺5.1 to 26.3)

73.1 (53.7 to 99.4)
⫺0.9 (⫺24.8 to 22.9)

* All analyses adjusted for age, ethnicity/race, marital status, education, region of the country, insurance type, number of visits to a physician, specialty of usual health provider, health
status, number of days hospitalized, and number of days spent in bed. Numbers in parentheses are 95% CIs.
† Number refers to women included in the primary analysis only.
‡ Body mass index, 18.5 to ⬍25 kg/m2.
§ Body mass index, 25 to ⬍30 kg/m2.
㛳 Body mass index, 30 to ⬍35 kg/m2.
¶ Body mass index, 35 to ⬍40 kg/m2.
** Body mass index ⱖ 40 kg/m2.

likely to delay Pap smears, but not mammography.
Their analysis of mammography, however, differed
from ours in several important ways. The authors
classified women who had not had mammography in
3 years as having delayed screening, whereas we
chose a screening interval of 2 years to be consistent
with current guidelines (18). In addition, their analyses were not adjusted for use of health care services, provider specialty, or illness burden and included women younger than 40 years of age and
women older than 75 years of age, for whom mammography is not routinely recommended.
Our finding of lower rates of preventive care in
overweight and obese women is of particular concern given the increasing national prevalence of
obesity and its strong association with death from
breast and cervical cancer (2, 16, 17). Barriers to
early diagnosis in this high-risk population can adversely affect health outcomes. We estimate that
during a 3-year screening interval, a national reduction in cervical cancer screening of 3.5% in overweight women and 3.7% to 6.0% in obese women
could result in missed or delayed diagnoses for 1219
women with invasive cervical cancer (data available
from the authors) (18). Similarly, among overweight
and obese women 50 to 75 years of age, national
differences in adjusted mammography rates of 2.8%
and 4.5% to 8.8%, respectively, could result in more
than 3027 additional deaths from breast cancer by
80 years of age (data available from the authors)
(29).
Previous research shows that advanced breast
cancer is diagnosed more frequently in obese
women than in thinner women (30 –33). Although
clinical breast examinations may be less sensitive for
detecting breast cancer in obese women than in
thinner women, mammography seems to be equally
sensitive in both groups. One study found that in
cases of breast cancer diagnosed by screening mam702
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mography, BMI was not associated with breast cancer stage (33). We speculate that the decreased
frequency of mammography in obese women suggested by our study may contribute to the later
stage at which obese women present with breast
cancer, as observed by others (30 –33).
Although we demonstrated an inverse relation
between body weight and preventive care in U.S.
women, we can only speculate on the reasons for
this observation. We found that obesity was highly
correlated with known barriers to care, such as less
education, lower income, lack of health insurance,
and greater illness burden (22, 23). Among overweight and obese women, however, our results document lower rates of preventive care use that are
independent of these factors, although some of the
observed differences may be caused by residual confounding.
Patient factors may also explain the BMI-related
disparities in screening rates. Lower weight may
reflect a healthier lifestyle or health-seeking behaviors; similarly, our findings may reflect a difference
in patient preferences. Competing medical priorities
may lead patients to neglect screening recommendations. Because of their body habitus or associated
diseases, obese women may also experience more
discomfort during Pap smears and mammography
and may therefore be reluctant to undergo these
procedures. The question of whether knowledge and
beliefs about cancer and screening also differ according to BMI has not been studied. Our finding
that the relation between BMI and cancer screening
may differ by ethnicity/race further supports the importance of patient factors and preferences.
Physician behavior may also contribute to lower
screening rates in overweight and obese women.
Given time constraints, limited reimbursement, and
competing medical priorities, physicians may be less
attentive to the preventive care needs of heavier
•
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From Beth Israel Deaconess Medical Center, Harvard Medical
School, Boston, Massachusetts.

patients. This may be especially true for procedures
that might be more technically difficult to perform
in obese patients, such as Pap smears. In one Connecticut study, a minority of providers admitted that
they were less likely to pursue pelvic examinations
in obese patients (10). In that same survey, heavier
women reported being more reluctant than thinner
women to undergo pelvic examinations, and physicians reported that they were less likely to pursue
pelvic examinations if their patients were reluctant
(10).
Our findings were based on a nationally representative sample and are directly generalizable to
U.S. women. This generalizability is limited by our
exclusion of women with missing information, who
seemed to be sicker and had lower socioeconomic
status. Our analyses were also limited in other ways.
First, information for the National Health Interview
Survey was self-reported and may have been subject
to reporting errors. For example, some women may
have mistaken previous pelvic examinations for Pap
smears, accounting for the higher than expected
screening rates. However, it is unlikely that this
misclassification differed across categories of BMI.
Patients may have also been subject to recall bias.
Overweight respondents may have underestimated
their weight and overestimated their height to a
larger degree than thinner respondents (34). These
reporting biases would have decreased our ability to
detect any differences across categories of BMI;
therefore, our findings probably underestimate actual differences. Second, we were unable to control
adequately for comorbid illnesses, which are highly
correlated with BMI (16, 17). However, adjusting
for markers of illness did not diminish our findings.
Third, we were unable to account for some cancer
risk factors. Consequently, we chose minimum
screening recommendations so that risk factors
would be less likely to influence our outcomes. Finally, although we controlled for provider specialty,
we were not able to control for other providerrelated factors, such as physician sex, that may be
associated with increased preventive care (35).
In summary, our results demonstrate that overweight and obese women are less likely to undergo
screening for cervical and breast cancer with Pap
smears and mammography. These findings raise
concern that obesity may be an unrecognized barrier to preventive care. Further studies are necessary to determine whether this phenomenon occurs
with other medical services or whether it is restricted to women or to certain ethnic groups. Because overweight and obese women are at increased
risk for death from breast and cervical cancer, they
should be targeted for increased screening.
2 May 2000

Presented in part at the 22nd Annual Meeting of the Society of
General Internal Medicine, San Francisco, California, May 1999.
Disclaimer: The analyses, interpretations, and conclusions in this
paper are those of the authors and do not reflect those of the
National Center for Health Statistics.
Acknowledgments: The authors thank the National Center for
Health Statistics for providing the initial data and Erin Hartman
for editorial comments.
Grant Support: Dr. Wee and this investigation were supported in
part by a grant from the Medical Foundation, Inc. (Boston,
Massachusetts), and a National Research Service Award (#1 F32
HS00137-01) from the Agency for Healthcare Research and
Quality.
Requests for Single Reprints: Christina C. Wee, MD, MPH, Division of General Medicine and Primary Care, Beth Israel Deaconess Medical Center, 330 Brookline Avenue, Libby 330, Boston, MA 02215; e-mail, cweekuo@caregroup.harvard.edu.
Requests To Purchase Bulk Reprints (minimum, 100 copies): Barbara Hudson, Reprints Coordinator; phone, 215-351-2657; e-mail,
bhudson@mail.acponline.org.
Current Author Addresses: Drs. Wee, McCarthy, Davis, and Phillips: Division of General Medicine and Primary Care, Beth Israel
Deaconess Medical Center, 330 Brookline Avenue, Libby 330,
Boston, MA 02215.
Author Contributions: Conception and design: C.C. Wee, R.S.
Phillips.
Analysis and interpretation of the data: C.C. Wee, E.P. McCarthy, R.B. Davis, R.S. Phillips.
Drafting of the article: C.C. Wee, R.S. Phillips.
Critical revision of the article for important intellectual content: C.C. Wee, E.P. McCarthy, R.B. Davis, R.S. Phillips.
Final approval of the article: C.C. Wee, E.P. McCarthy, R.B.
Davis, R.S. Phillips.
Statistical expertise: C.C. Wee, E.P. McCarthy, R.B. Davis.
Obtaining of funding: C.C. Wee, R.S. Phillips.
Administrative, technical, or logistic support: C.C. Wee, E.P.
McCarthy, R.S. Phillips.

References
1. Allison DB, Fontaine KR, Manson JE, Stevens J, VanItallie TB. Annual
deaths attributable to obesity in the United States. JAMA. 1999;282:1583-8.
2. Garfinkel L. Overweight and cancer. Ann Intern Med. 1985;103(6 Pt 2):
1034-6.
3. Wadden TA, Stunkard AJ. Social and psychological consequences of obesity. Ann Intern Med. 1985;103(6 Pt 2):1062-7.
4. Gortmaker SL, Must A, Perrin JM, Sobol AM, Dietz WH. Social and
economic consequences of overweight in adolescence and young adulthood.
N Engl J Med. 1993;329:1008-12.
5. Miller TM, Coffman JG, Linke RA. Survey on body image, weight, and diet
of college students. J Am Diet Assoc. 1980;77:561-6.
6. Dawson DA. Ethnic differences in female overweight: data from the 1985
National Health Interview Survey. Am J Public Health. 1988;78:1326-9.
7. Caldwell MB, Brownell KD, Wilfley DE. Relationship of weight, body
dissatisfaction, and self-esteem in African American and white female dieters.
Int J Eat Disord. 1997;22:127-30.
8. Stevens J, Kumanyika SK, Keil JE. Attitudes toward body size and dieting:
differences between elderly black and white women. Am J Public Health.
1994;84:1322-5.
9. Fontaine KR, Faith MS, Allison DB, Cheskin L J. Body weight and health
care among women in the general population. Arch Fam Med. 1998;7:381-4.
10. Adams CH, Smith NJ, Wilbur DC, Grady KE. The relationship of obesity to
the frequency of pelvic examinations: do physicians and patient attitudes
make a difference? Women Health. 1993;20:45-57.
11. Young LM. The effects of obesity on the clinical judgements of mental health
professionals. Journal of Health and Social Behavior. 1985;26:233-46.
12. Cade J, O’Connell S. Management of weight problems and obesity: knowl•

Annals of Internal Medicine

Downloaded From: http://annals.org/ by a Penn State University Hershey User on 03/05/2016

•

Volume 132

•

Number 9

703

13.

14.
15.
16.
17.

18.
19.

20.
21.

22.
23.
24.

edge, attitudes and current practice of general practitioners. Br J Gen Pract.
1991;41:147-50.
Price JH, Desmond SM, Krol RA, Snyder FF, O’Connell JK. Family practice physicians’ beliefs, attitudes, and practices regarding obesity. Am J Prev
Med. 1987;3:339-45.
Frank A. Futility and avoidance. Medical professionals in the treatment of
obesity. JAMA. 1993;269:2132-3.
Allan JD, Mayo K, Michel Y. Body size values of white and black women.
Res Nurs Health. 1993;16:323-33.
Pi-Sunyer FX. Medical hazards of obesity. Ann Intern Med. 1993;119:655-60.
Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity as an
independent risk factor for cardiovascular disease: a 26-year follow-up of
participants in the Framingham Heart Study. Circulation. 1983;67:968-77.
U.S. Preventive Services Task Force. Guide to Clinical Preventive Services.
2d ed. Baltimore: Williams & Wilkins; 1996.
National Center for Health Statistics. 1994 National Health Interview Survey
[database on CD-ROM]. CD-ROM Series 10, No. 9. SETS Version 1.21a. Washington, DC: U.S. Government Printing Office; 1994.
Kerlikowske K, Grady D, Rubin SM, Sandrock C, Ernster VL. Efficacy of
screening mammography. A meta-analysis. JAMA. 1995;273:149-54.
Executive summary of the clinical guidelines on the identification, evaluation,
and treatment of overweight and obesity in adults. Arch Intern Med. 1998;
158:1855-67.
Woolhandler S, Himmelstein DU. Reverse targeting of preventive care due
to lack of health insurance. JAMA. 1988;259:2872-4.
Kiefe CI, Funkhouser E, Fouad MN, May DS. Chronic disease as a barrier
to breast and cervical cancer screening. J Gen Intern Med. 1998;13:357-65.
Shah BV, Barnwell BG, Hunt PN, La Vange LM. SUDAAN User’s Manual.
Release 5.50 with Addendum for SUDAAN Changes from 5.50 to 6.30. Research Triangle Park, NC: Research Triangle Institute; 1992.

704

2 May 2000

•

Annals of Internal Medicine

•

Volume 132

25. Koch GG, Freeman DH, Freeman JL. Strategies in the multivariate analysis
of data from complex surveys. International Statistical Review. 1975;43:59-78.
26. Flanders WD, Rhodes PH. Large sample confidence intervals for regression
standardized risks, risk ratios, and risk differences. J Chron Dis. 1987;40:697704.
27. Lubitz RM, Litzelman DK, Dittus RS, Tierney WM. Is obesity a barrier to
physician screening for cervical cancer? Am J Med. 1995;98:491-6.
28. National Center for Health Statistics. Healthy People 2000 Review, 199596. Hyattsville, MD: U.S. Public Health Service; 1996.
29. Salzmann P, Kerlikowske K, Phillips K. Cost-effectiveness of extending
screening mammography guidelines to include women 40 to 49 years of age.
Ann Intern Med. 1997;127:955-65.
30. Ingram D, Nottage E, Ng S, Sparrow L, Roberts A, Willcox D. Obesity
and breast disease. The role of the female sex hormones. Cancer. 1989;64:
1049-53.
31. Verreault R, Brisson J, Deschenes L, Naud F. Body weight and prognostic
indicators in breast cancer. Modifying effect of estrogen receptors. Am J
Epidemiol. 1989;129:260-8.
32. Hunter CP, Redmond CK, Chen VW, Austin DF, Greenberg RS, Correa
P, et al. Breast cancer: factors associated with stage at diagnosis in black and
white women. Black/White Cancer Survival Study Group. J Natl Cancer Inst.
1993;85:1129-37.
33. Reeves MJ, Newcomb PA, Remington PL, Marcus PM, MacKenzie WR.
Body mass and breast cancer. Relationship between method of detection and
stage of disease. Cancer. 1996;77:301-7.
34. Rowland ML. Self-reported weight and height. Am J Clin Nutr. 1990;52:
1125-33.
35. Lurie N, Slater J, McGovern P, Ekstrum J, Quam L, Margolis K. Preventive care for women. Does the sex of the physician matter? N Engl J Med.
1993;329:478-82.

•

Number 9

Downloaded From: http://annals.org/ by a Penn State University Hershey User on 03/05/2016

