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Abstract

Background. Minority women continue to be disproportionately affected by cervical cancer. Minority population groups at high risk for
cervical cancer may be failing to fully comply with screening recommendations. The use of Pap smears among women in California was
evaluated to identify ethnic groups at higher risk for noncompliance with cervical cancer screening.

Methods. Cross-sectional analysis of 2001 California Health Interview Survey data. Logistic regression was used to assess the

independent contribution of race/ethnicity to the use of Pap smears.

Results. Hispanic (aPR = 1.03, 95%CI 1.02-1.05) and Black (aPR = 1.03, 95% CI 1.001-1.06) women are more likely to report a Pap
smear in the past 3 years as compared to White women. Asians were the least likely to report cervical cancer screening despite a more
favorable sociodemographic profile. Screening rates varied among Hispanic or Asian subgroups; Mexicans, Vietnamese, Chinese, and South

Asians are particularly underserved.

Conclusions. In contrast to the country as a whole, Hispanic women in California are more likely to report a recent Pap smear as
compared to White women. However, racial/ethnic disparities in Pap smear use persist; Asian women are the least likely to report cervical

cancer screening as compared to any other group.
© 2004 Elsevier Inc. All rights reserved.
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Introduction

The incidence and mortality rates of invasive cervical
cancer in the United States have continuously decreased in
the past decades [1,2] as the use of Pap smears has increased
[3]. However, minority women continue to be dispropor-
tionately affected by cervical cancer [1]. Although invasive
cervical cancer can be prevented by regular screening [4],
the prevalence of Pap smear testing remains relatively low
among minority populations such as Hispanics and Asians
[5]. In a recent analysis of National Health Interview Survey
data, after adjusting for sociodemographic and access
factors, only 77.8% of Hispanic and 70.8% of Asian women
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reported having a Pap smear in the past 3 years as compared
to 84.1% of Black and 83.4% of White women [6].
California has more cervical cancer cases than any other
state; nearly 14% of all new cases nationwide are diagnosed
in women residing in this state [7,8]. A sizeable population
and an incidence rate that is higher than the national average
are the major contributors to the increased burden [7,8].
According to data from the Surveillance, Epidemiology and
End Results program, the age-adjusted cervical cancer
incidence rate in California from 1996 to 2000 was 10.5
per 100,000 as compared to 9.5 nationwide [8]. Although
the proportion of women in California who report having a
Pap smear in the past 3 years or ever is similar to the
national rates [3], minority population groups at high risk
for cervical cancer may be failing to fully comply with
screening recommendations as suggested by prior studies at
the national level [5]. However, there is limited research on
Pap smear use trends among ethnic groups in California.
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California has one of the largest proportions of minority
populations in the country; one in every three state
inhabitants is of Hispanic origin and one in nine of Asian
descent [9]. These sizable minority populations include
several subgroups that may be impacted differently by
barriers to cervical cancer screening [10-17]. According to
current population trends, within the next 30 years, the
racial/ethnic composition of the United States will resemble
that of California today [18]. Consequently, identifying
subpopulations at risk for lack of cervical cancer screening
is an imperative public health goal. In this study, data from
the recently created California Health Interview Survey was
used to assess the impact of race/ethnicity and Hispanic and
Asian subgroups on Pap smear use among women in
California.

Methods
Data source and study population

Data from the 2001 California Health Interview Survey
(CHIS) was analyzed. The CHIS is a random-digit dial
telephone survey of the state of California civilian, non-
institutionalized population and was conducted for the first
time in 2001. Personnel from CHIS interviewed one
randomly selected adult in each of the 55,428 households
sampled in the state. The interviews were conducted in six
languages: English, Spanish, Chinese (Mandarin and
Cantonese dialects), Vietnamese, Korean, and Khmer
(Cambodian) according to participants preference or profi-
ciency. The overall response rate for the 2001 CHIS adult
survey was 37.7%. For the 2001 CHIS adult survey, the
success rate of introducing the survey to a household was
59.2%; yet only 63.7% of them successfully concluded the
complete interview for a final response rate of 37.7% [19].

Pap smear use among all eligible women living in
California was examined; the sample included women age
18 or older without a hysterectomy. To assess predictors of
Pap smear use among Hispanic and Asian subgroups, the
two largest minority racial/ethnic groups in the state, two
additional subanalyses that included only members of these
groups were performed.

All women who self-identified as Hispanic were further
categorized into the following subgroups: Mexican, Central
American, South American, and other Hispanics. Puerto
Ricans, Cubans, Dominicans, and European Hispanics were
grouped together under other Hispanics since they constitute
a very small percentage of Hispanics in California.

Women in the Asian subanalysis came from the CHIS
Random Digit Dialing sample and from a CHIS oversample
done to increase the numbers of several Asian ethnic
subgroups [20]. Asians included Chinese, Filipino, Japa-
nese, Vietnamese, Korean, and South Asian (Bangladeshi,
Indian, Pakistani, Sri Lankan, and more than one of these
nationalities) subgroups.

Variables assessed

The outcomes of interest were having a recent Pap
smear and ever having one. Women who reported
receiving a Pap smear in the previous 3 years were
considered to have recent screening according to the
United States Preventive Services Task Force guidelines
[21]. Since nearly half of the cervical cancers diagnosed
in the United States occur in women who have never
been screened, ever having a Pap smear was considered
particularly relevant [22]. Both outcomes of interest were
assessed separately in each population group: all women,
Hispanics and Asians.

A multivariable logistic regression model for each
outcome of interest was developed. Self-reported race/
ethnicity (White, Black, Hispanic, Asian, and “other” race)
was the main independent variable in the models for all
women. Pacific Islanders were included in the Asian
category due to their small numbers. The “other” race
category included women who self-identified with more
than one race or with a group other than the four described
above. Hispanic or Asian subgroups were the main
independent variables in the models assessing Pap smear
use among these minority groups. White women were the
referent group in the main analysis and Mexican or Japanese
women were the referents in the subanalyses.

All models adjusted for factors associated with the
outcomes of interest in the current literature [10,11,15—
17]. These included age (18-30, 31-40, 41-50, and > 51),
educational attainment (less than high school, high school,
or more than high school), annual household income [coded
as “low” for income less than two times the Federal Poverty
Level (FPL) or “high” for two times or more], having health
insurance (any coverage or no insurance) and self-reported
health status (excellent, very good or good, and fair or
poor).

English language proficiency was also included as a
controlling variable in the Hispanic and Asian subgroup
models and it contained four categories according to the
ability to speak English: “very well”, “well”, “not well”, and
“not all”.

This research project was approved by the Institutional
Review Board at the University of California, Irvine.

Analysis

All analyses were performed with SAS Callable
SUDAAN Release 8.0.2 (Research Triangle Institute,
Research Triangle Park, NC) to account for the CHIS’
complex sampling design and to obtain proper variance
estimations. The data analysis was done in four phases.
First, descriptive statistics for each study variable were
generated. Second, to characterize factors associated with
the outcomes of interest, a bivariable analysis using Chi-
square tests to compare categorical variables was conducted.
Two-tailed P values less than or equal to 0.05 were
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considered statistically significant. Third, to determine the
impact of race/ethnicity and Hispanic or Asian subgroups in
cervical cancer screening, the six multivariable logistic
regression models described above were developed. Fourth,
since the frequency of Pap smear use in this sample is high
and the adjusted odds ratios may exaggerate the magnitude
of a risk association, the odds ratios obtained in the logistic
regression models were corrected by generating prevalence
rate ratios (PR) using a method described by Zhang and Yu
[23]. We present the results using both odds ratios and
prevalence rate ratios. We used the Wald F statistic to
compare levels of explanatory variables.

Table 1

Results

A total of 25,228 women were included in the main
analysis, 5944 in the Hispanic sub analysis and 2625 in the
Asian subanalysis. Women in the main analysis had a mean
age of 41.0 years and almost half (49.6%) were White,
30.1% were Hispanic, 11.3% were Asian, 5.4% were Black,
and 3.6% were classified as other race (Table 1). Hispanic
women were more likely to be Mexican (71.5%) and had the
worst sociodemographic profile. Most Asians were Chinese
(32.6%) and had higher education an income as compared to
Whites (Table 1).

Characteristics of 2001 CHIS female respondents over 18 years of age and without a hysterectomy used in the main analysis, the Hispanic subanalysis, and the

Asian subanalysis

Characteristics of the % (Standard Error)

three study populations Population in the main

analysis (n = 25,228)

Population in the Hispanic
subanalysis (n = 5944)

Population in the Asian
subanalysis® (n = 2625)

Race/ethnicity
White 49.6 (0.31)
Hispanic 30.1 (0.30)

Mexican

Central American

South American

Other Hispanic
Asian 11.3 (0.23)

Japanese

Filipino

Korean

Chinese

Vietnamese

South Asians
African American 5.4 (0.15)
Other 3.6 (0.17)
Age
18-30 years 30.1 (0.06)
31-40 years 25.4 (0.17)
41-50 years 20.3 (0.22)
>51 years 24.2 (0.19)
Health status
Fair to poor 17.0 (0.27)
Excellent to good 83.0 (0.27)
Currently insured
No 15.8 (0.34)
Yes 84.2 (0.34)
Has a usual source of care
No 11.9 (0.28)
Yes 88.1 (0.28)
Federal poverty level (FPL)
<199% FPL 37.6 (0.47)
>200% FPL 62.4 (0.47)
Education level
Less than high school 16.3 (0.30)
High school diploma 25.9 (0.42)
More than high school 57.8 (0.42)

71.5 (0.72)
10.6 (0.60)
2.4 (0.23)
15.5 (0.57)

10.2 (0.31)

23.3 (0.99)

11.4 (0.30)

32.6 (1.14)

13.2 (0.30)

9.4 (0.39)

41.9 (0.63) 29.0 (1.12)

28.6 (0.55) 25.0 (0.96)

16.9 (0.49) 21.6 (0.85)

12.7 (0.54) 24.4 (0.96)

27.4 (0.77) 17.3 (0.96)

72.6 (0.77) 82.7 (0.96)

31.1 (0.84) 15.9 (0.99)

68.9 (0.84) 84.1 (0.99)

18.0 (0.70) 13.2 (0.95)

82.0 (0.70) 86.8 (0.95)

64.0 (0.94) 327 (1.23)

36.0 (0.94) 67.3 (1.23)

39.8 (0.76) 11.1 (0.84)

27.9 (0.77) 214 (1.24)

322 (0.73) 67.5 (1.39)

? The data set used for the Asian subanalysis is a merged file that includes Asians from the CHIS adult database and the CHIS Asian oversample database.
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Pap smear in the past 3 years

In the analysis of all women, Black (91.1%) and White
(89.3%) women were the most likely to report having a Pap
smear in the past 3 years; only 86% of Hispanics and 71.5%
of Asians report a recent Pap smear. However, after adjusting
for potential confounders, Blacks and Hispanics were
significantly more likely to report a Pap smear in the past 3
years as compared to White and Asian women (Table 2).
Asians were by far the least likely to report recent cervical
cancer screening; Blacks, Hispanics and Whites were more
than 24% more likely to report a Pap smear in the past 3 years.
Having a usual source of care, health insurance, higher
income or education, and good health status were signifi-
cantly associated with reporting a recent Pap smear.

Among Hispanics, Mexican women were the most likely
to underutilize recent cervical cancer screening (Table 3).
Central and South Americans were more likely to have had a

Table 2

recent Pap smear as compared to Mexicans. Although the
prevalence rate ratios for recent Pap smear among South
Americans were greater than for Mexicans, there was no
statistically significant difference due to the small number of
South Americans in the sample. In contrast to the results for
the analysis of all women, Hispanics with less than high
school education were as likely to report a Pap smear in the
past 3 years as those with more than high school. Unexpect-
edly, low English proficient Hispanics were more likely to
report recent cervical cancer screening as compared to the
more proficient. Among Hispanics, having a usual source of
care, health insurance, or higher income were the factors most
strongly associated with having a Pap smear in the past 3
years.

Among Asians, Vietnamese and South Asians were less
likely and Filipino women were more likely to report a recent
Pap smear as compared to Japanese, yet the difference was
not statistically significant (Table 4). However, Filipino

Adjusted odds ratios and prevalence rate ratios estimating Pap smear use among all women age 18 and older and without a hysterectomy

Independent variables

Had a Pap smear in the past 3 years (n = 25,027)

Had a Pap smear ever (n = 25,228)

included in the model

Adjusted odds
ratios (95% CI)

Adjusted prevalence
rate ratios (95% CI)

1.0 1.0

Adjusted odds Adjusted prevalence
ratios (95% CI) rate ratios (95% CI)
Race/ethnicity
White 1.0 1.0
Hispanic 1.40 (1.17-1.69)* 1.03 (1.02—-1.05)*
Asian 0.32 (0.28-0.38)* 0.81 (0.78-0.85)*

African American
Other

Age

18-30 years
31-40 years
41-50 years
>51 years

Health status
Fair to poor
Excellent to good

Currently insured
No
Yes

Has a usual source of care

No
Yes

Federal poverty level (FPL)

<199% FPL
>200% FPL

Education level

Less than high school
High school diploma
More than high school

1.43 (1.01-2.01)*
0.74 (0.50-1.10)

1.0

2.76 (2.34-3.26)*
2.11 (1.80-2.47)*
1.31 (1.14-1.50)*

1.0
1.23 (1.04-1.44)*

1.0
1.71 (1.48-1.98)*

1.0
2.40 (2.09-2.76)*

1.0
1.44 (1.24-1.66)*

1.0
0.83 (0.70-0.98)*
1.31 (1.08-1.58)*

1.03 (1.001-1.06)*
0.96 (0.90-1.01)

1.0

1.15 (1.14-1.17)*
1.12 (1.10-1.14)*
1.05 (1.03-1.07)*

1.0
1.03 (1.01-1.06)*

1.0
1.11 (1.09-1.14)*

1.0
1.21 (1.18-1.23)*

1.0
1.06 (1.04-1.08)*

1.0
0.97 (0.93-0.996)*
1.04 (1.01-1.07)*

0.94 (0.73-1.22)
0.16 (0.13-0.19)*
1.29 (0.72-2.31)
0.70 (0.38-1.29)

1.0

6.38 (5.08-8.01)*
7.54 (5.89-9.64)*
5.22 (4.23-6.44)*

1.0
1.09 (0.86-1.37)

1.0
1.4 (1.20-1.73)*

1.0
1.87 (1.53-2.28)*

1.0
1.42 (1.17-1.73)*

1.0
0.80 (0.63-1.03)
1.42 (1.07-1.88)*

0.997 (0.98-1.01)
0.82 (0.78-0.85)*
1.01 (0.98-1.02)
0.98 (0.94-1.01)

1.0

1.19 (1.18-1.20)*
1.20 (1.19-1.20)*
1.18 (1.17-1.19)*

1.0
1.01 (0.97-1.02)

1.0
1.05 (1.03-1.07)*

1.0
1.09 (1.07-1.12)*

1.0
1.04 (1.02-1.05)*

1.0
0.97 (0.94-1.003)
1.03 (1.01-1.05)*

Prevalence rate ratios were calculated from the logistic regression model using the methods described in Ref. [23].

CI = confidence interval.

* P <0.05.
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Table 3

Adjusted odds ratios and prevalence rate ratios estimating Pap smear use among Hispanic women age 18 and older and without a hysterectomy (n = 5944)

Independent variables

Had a Pap smear in the past 3 years (n = 5909)

Had a Pap smear ever (n = 5944)

included in the analysis Adjusted odds

ratios (95% CI)

Adjusted prevalence
rate ratios (95% CI)

Adjusted odds
ratios (95% CI)

Adjusted prevalence
rate ratios (95% CI)

Hispanic subgroup
Mexican

Central American
South American
Other Hispanic

Age

18-30 years
31-40 years
41-50 years
>51 years

Health status
Fair to poor
Excellent to good

Currently insured
No
Yes

Has a usual source of care
No
Yes

Federal poverty level (FPL)
<199% FPL
>200% FPL

Education level

Less than high school
High school diploma
More than high school

How well English is spoken
Not well
Well

1.00
1.64 (1.07-2.51)*
1.85 (0.84-4.06)
1.01 (0.69-1.47)

1.00
241 (1.81-3.21)*
1.79 (1.37-2.34)*
1.18 (0.86-1.62)

1.00
1.38 (1.05-1.83)*

1.00
1.90 (1.42-2.53)*

1.00
2.17 (1.63-2.87)*

1.00
1.40 (1.01-1.92)*

1.00
0.71 (0.52-0.98)*
0.93 (0.64-1.35)

1.00
0.61 (0.45-0.83)*

1.00
1.06 (1.01-1.10)*
1.07 (0.97-1.12)

1.001 (0.94-1.05)

1.00
1.12 (1.09-1.15)*
1.09 (1.05-1.12)*
1.03 (0.97-1.08)

1.00
1.04 (1.01-1.08)*

1.00
111 (1.06-1.14)*

1.00
1.15 (1.11-1.20)*

1.00
1.05 (1.001-1.08)*

1.00
0.95 (0.89-0.997)*
0.99 (0.93-1.03)

1.00
0.92 (0.87-0.97)*

1.00
1.63 (0.95-2.81)
2.91 (0.88-9.62)
0.88 (0.56-1.40)

1.00
4.41 (3.07-6.33)
4.95 (3.11-7.88)*
3.76 (2.50-5.64)*

1.00
1.15 (0.81-1.64)

1.00
1.90 (1.40-2.59)*

1.00
1.78 (1.27-2.49)*

1.00
1.63 (1.09-2.44)*

1.00
0.54 (0.38-0.77)*
0.77 (0.50-1.19)

1.00
0.70 (0.50-0.99)*

1.00
1.04 (0.99-1.06)
1.07 (0.99-1.10)
0.99 (0.93-1.03)

1.00

1.16 (1.13-1.17)*
1.16 (1.13-1.18)*
1.15 (1.11, 1.17)*

1.00
1.01 (0.98-1.04)

1.00
1.07 (1.04-1.10)*

1.00
1.08 (1.03-1.11)*

1.00
1.04 (1.01, 1.07)*

1.00
0.93 (0.87-0.97)*
0.97 (0.91-1.02)

1.00
0.97 (1.03-0.999)*

Prevalence rate ratios were calculated from the logistic regression model using the methods described in Ref. [23].

CI = confidence interval.
* P <0.05.

women were more likely to report a recent Pap smear when
compared to South Asians (PR = 1.14, 95% CI 1.002—1.24).
Having a usual source of care and higher income were most
strongly associated with a recent Pap smear among the group
of Asians. Holding all other variables constant, English
language proficiency and health status were not significant
predictors of recent screening.

Pap smear ever

White and Black women were the most likely to report
having a Pap smear ever (95.8% and 95.5%, respectively);
90.6% of Hispanics, 90.9% of women of “other” races, and
76.9% of Asians also reported having at least one Pap smear
in the past. However, in the adjusted analysis, only Asians
were significantly less likely to report having a Pap smear
ever as compared to any other group (Table 2). As expected,

based on Wald F statistics, age, regular source of care, and
race were the variables that contributed the most to having a
Pap smear ever among women in California.

No significant difference in use of Pap smear ever among
Hispanic subgroups was found. Although South Americans
and Central Americans were more likely to report a Pap smear
ever as compared to Mexicans, the difference was not
statistically significant. Age and health insurance were more
strongly associated with having a Pap smear ever than usual
source of care.

Among Asian subgroups, South Asians, Vietnamese, and
Chinese women were the least likely to report a Pap smear
ever. There was no significant difference between any of the
Asian subgroups when compared to Japanese women. Yet,
Filipino and Korean women were significantly more likely to
report a recent Pap smear when compared to South Asians
(PR=1.19,95% CI 1.07-1.27 and PR =1.13, 95% CI 1.01—
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Table 4

Adjusted odds ratios and prevalence rate ratios estimating Pap smear use among Asian women age 18 and older and without a hysterectomy

Independent variables

Had a Pap Smear in the past 3 years (n = 2600)

Had a Pap smear ever (n = 2625)

included in the analysis Adjusted odds

ratios (95% CI)

Adjusted prevalence
rate ratios (95% CI)

Adjusted odds
ratios (95% CI)

Adjusted prevalence
rate ratios (95% CI)

Asian subgroups
Japanese
Filipino

Korean

Chinese
Vietnamese
South Asians

Age

18-30 years
31-40 years
41-50 years
>51 years

Health status
Fair to poor
Excellent to good

Currently insured
No
Yes

1.00
1.48 (0.83-2.64)
1.02 (0.64-1.63)
0.97 (0.61-1.56)
0.89 (0.48-1.64)
0.85 (0.45-1.62)

1.00
4.23 (2.90-6.18)*
4.00 (2.75-5.83)*
2.78 (1.91-4.03)

1.00
1.00 (0.69-1.46)

1.00
1.58 (1.12-2.22)*

1.00
1.08 (0.96-1.16)
1.004 (0.89-1.09)
0.99 (0.87-1.09)
0.97 (0.81-1.10)
0.96 (0.79-1.09)

1.00

1.56 (1.44-1.65)*
1.54 (1.42-1.63)*
1.43 (1.29-1.54)*

1.00
1.00 (0.87-1.12)

1.00
1.23 (1.06-1.38)*

1.00
2.09 (0.98-4.46)
1.38 (0.76-2.49)
0.83 (0.47-1.45)
0.81 (0.41-1.59)
0.76 (0.37-1.56)

1.00
6.71 (4.48-10.07)
8.35 (5.42-12.87)*
6.24 (4.02-9.68)*

1.00
1.05 (0.68-1.62)

1.00
1.59 (1.06-2.37)*

1.00
1.09 (0.996-1.14)
1.04 (0.95-1.11)
0.97 (0.85-1.05)
0.96 (0.81-1.06)
0.95 (0.79-1.06)

1.00
1.63 (1.55-1.70)*
1.67 (1.59-1.72)*
1.62 (1.52-1.69)*

1.00
1.01 (0.89-1.12)

1.00
1.19 (1.02-1.33)*

Has a usual source of care
No 1.00 1.00
Yes 2.47 (1.76-3.45)*

Federal poverty level (FPL)
<199% FPL 1.00 1.00
>200% FPL 1.92 (1.41-2.61)*

Education level
Less than high school 1.00 1.00
High school diploma 1.45 (0.89-2.36)
More than high school 1.49 (0.94-2.35)

How well English is spoken
Not well 1.00 1.00
Well 1.54 (1.04-2.30)*

1.48 (1.31-1.63)*

1.25 (1.14-1.35)*

1.17 (0.95-1.36)
1.18 (0.97-1.35)

1.16 (1.02-1.28)*

1.00 1.00
2.18 (1.49-3.18)* 1.32 (1.17-1.44)*

1.00 1.00
1.92 (1.36-2.72)* 1.20 (1.10-1.28)*

1.00 1.00
1.81 (1.06-3.08)* 1.21 (1.02-1.36)*
1.87 (1.11-3.14)* 1.22 (1.04-1.36)*

1.00 1.00
1.76 (1.14-2.73)* 1.16 (1.04-1.25)*

Prevalence rate ratios were calculated from the logistic regression model using the methods described in Ref. [23].

CI = confidence interval.
* P <0.05.

1.21, respectively), Vietnamese (PR = 1.27, 95% CI 1.10-
1.39 and PR = 1.17, 95% CI 1.02—-1.28, respectively), and
Chinese (PR = 1.19, 95%CI 1.08-1.26 and PR = 1.12,
95%CI 1.03—1.19, respectively). Age and income were the
most important predictors of ever having a Pap smear among
Asians.

Discussion

The findings suggest that, in California, Black and
Hispanic women are more likely to report a Pap smear in
the past 3 years as compared to any other racial/ethnic group,
including White women. There was no significant difference
in use of Pap smears ever among Black, White, and Hispanic

women. Asians, on the other hand, were the least likely to
report cervical cancer screening despite a more favorable
sociodemographic profile. Furthermore, screening rates
varied among Hispanic or Asian subgroups; Mexicans,
Vietnamese, Chinese, and South Asians were particularly
underserved. The results also suggest that having a usual
source of care contributes the most to Pap smear use among
women in California; however, having health insurance
continues to be a particularly important factor among
Hispanics and higher income among Asians.

The results of this study reflect a new trend in use of Pap
smears among minorities; cervical cancer screening dispar-
ities have been significantly reduced or eradicated in some
cases [6,24,25]. Black women have consistently reported
higher cervical cancer screening rates than White women for
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over a decade [26]; Hispanics may be moving in the same
direction. Hispanic women in the 2001 National Health
Interview Survey (NHIS) were still less likely to report a
recent Pap smear as compared to Black and White women
(76.9% vs. 85.2% and 81.9%, respectively) [27]. However,
the gap is rapidly narrowing, Hispanics had the largest
percentage increase in Pap smear use of any group between
1987 and 2000 [6]. In fact, Hispanic and Black women in
the Behavioral Risk Factor Surveillance Survey (BRFSS)
were more likely to receive a recent Pap smears as compared
to White women (90.9%, 91.2%, and 86.7%, respectively)
[28]. In California, reports on unadjusted data from the local
BRFSS [28] and CHIS suggest similar trends [29,30].

The increased use of Pap smears among Hispanics in
California may reflect the success of nationwide efforts to
overcome disparities and the effectiveness of local
interventions providing culturally sensitive approaches.
Examples of national programs include the Medicare
coverage of Pap smears and mammograms since 1997
and the National Breast and Cervical Cancer Early
Detection Program (NBCCEDP). The NBCCEDP pro-
gram, known as “Every Woman Counts” in California, has
supported a variety of organizations to develop and
implement effective outreach and educational programs
since 1991. Previous research has determined that the
NBCCEDP has a positive impact on cancer screening rates
at a state and national levels [31].

The “Every Woman Counts” programs have been
particularly successful among Hispanics, who represented
one third of the state inhabitants but received two thirds of
services in the years 2000-2001 [32]. Many local successful
outreach screening programs target key barriers to Pap
smear use among Hispanics, such as lack of health
insurance, low income, no English proficiency, and lack
of physician referral [33,34]. In addition, public campaigns
may raise physicians’ awareness of disparities and motivate
them to aggressively recommend screening to patients
identified as underserved by these programs [35-42]. The
results of this study support the notion that barriers to
cervical cancer screening such as low English proficiency
and lower education have been overcome among Hispanics;
however, these findings also suggest that interventions
targeting Mexicans and the uninsured will further increase
Pap smear use in this ethnic group.

The case of Asian women is worrisome; they had the
highest education and income levels, yet they were the least
likely to report a Pap smear recently or ever. The disparities
persisted after adjusting for access and sociodemographics
factors and Vietnamese, Chinese, and South Asians were the
most affected. These findings in California mirror national
figures. According to the National Center for Health
Statistics, only 66.3% of Asians reported a recent Pap
smear in the year 2000 in the United States [43]. The
percentage increased only to 70.8% after adjusting for
access and sociodemographics [6]. This is particularly
relevant in view of the fact that Vietnamese women have

the highest cervical cancer incidence rate of any group [1].
The results of this study underscore the urgent need for
interventions aimed at this vulnerable group and highlight
subpopulations at greatest risk for noncompliance with
screening recommendations. These findings also emphasize
the disparities among subgroups and suggest that future
interventions and research should be tailored to needs and
characteristics of each individual subgroup.

The increasing use of Pap smears among Hispanics and
Blacks is encouraging, but racial/ethnic disparities in cervical
cancer burden persist. For instance, Black women have been
the most likely to report use of Pap smears for over a decade
[26,44,45]; however, they are still less likely to have cervical
cancer diagnosed at a localized stage as compared to Whites
[1] and have the lowest 5-year survival rates of any racial/
ethnic group [46]. Hispanic women have a greater likelihood
of having advanced invasive cervical cancer at the time of
diagnosis as compared to non-Hispanics [47] and have the
second highest mortality rate [46]. Additionally, Hispanics
are the only group with no decrease in mortality rates for the
past 10 years [46]. In California, cervical cancer rates have
declined somewhat since 1988 for women in each race/ethnic
group, but trends are statistically significant for Blacks and
White women only [48].

As in previous studies, this study found that access factors,
such as lack of a usual source of care or health insurance, are
important barriers to cervical cancer screening [10,11].
Culturally sensitive interventions that promote access would
have a positive impact on Pap smear use in our population
[49]. Interventions using lay health care workers may be
particularly effective among women who have not had a
previous Pap smear and have low acculturation, such as
recently arrived immigrants [50]. Educational campaigns
aimed at Hispanic and Asian subgroups at high risk must
provide culturally sensitive messages.

This study has several limitations. The California Health
Interview Survey sample is drawn from the civilian,
noninstitutionalized adult population residing in California
households of related persons with access to residential
telephone service. Individuals without residential telephone
or living in group quarters of unrelated adults, common
conditions among poor, recently arrived immigrants are not
included. The CHIS data is based on self-report, respond-
ents may have forgotten being counseled by their health care
providers on cervical cancer screening or may have
provided socially desirable answers. Women with limited
English proficiency and scarce knowledge on cancer
screening may be less likely to recall a discussion on Pap
smear use than women that communicate perfectly with
their health care provider. However, self-report instead of
decreasing Pap smear use rates can substantially over-
estimate them, specially among low income, ethnic women
[51-53]. Our sample may not be representative of the
population in California because of CHIS’ relatively low
response rate; however, the demographic characteristics of
our population are similar to those of California in the U.S.
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Census and our Pap smear use crude rates are equivalent to
those in the BRFSS for the state of California [9,28].

Although inequalities in cervical cancer screening rates
have decreased among Black, Hispanics, and Whites in
California, disparities persist among Asians. Discontinuing
or slowing down the current effective interventions may
stop or even reverse the current favorable trends. Continued
efforts are needed to close the racial/ethnic Pap smear use
gap and to reduce cervical cancer mortality disparities.
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