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Vulnerability and the Receipt of
Recommended Preventive Services: The

Influence of Multiple Risk Factors
Leiyu Shi, DrPH, MBA,* and Gregory D. Stevens, PhD†

Context: Previous studies have confirmed the independent associ-
ations of race/ethnicity, socioeconomic status, and potential access
with the receipt of preventive care. More pragmatic models of
vulnerability are needed to examine the concomitant influence of
multiple risk factors.
Objective: To operationalize vulnerability as risk profiles of pre-
disposing (race/ethnicity and education) and enabling (eg, income,
health insurance, and having a regular source of care) factors, and
their association with the receipt of preventive care.
Study Design: Cross-sectional data on 14,983 adults from the
Household Component of the 1996 Medical Expenditure Panel
Survey.
Main Outcome Measures: Receipt of recommended preventive
care: blood pressure and cholesterol screening, flu shot, Papanico-
laou test, mammogram, and dental visit.
Results: Controlling for other factors, analyses of risk profiles
revealed a clear dose–response relationship with the receipt of
preventive care regardless of race/ethnicity. In the total sample,
having more risk factors was associated with a lower prevalence of,
for example, receiving a cholesterol screening: 1 risk (PR � 0.77;
CI, 0.71–0.84), 2 risks (PR � 0.56; CI, 0.49–0.64), and 3� risks
(PR � 0.34; CI, 0.25–0.43).
Conclusion: Sizeable disparities in the receipt of recommended
preventive services were found in relation to increasing vulnerability
risk profiles. Without attention to such co-occurring risks, it is
unlikely that substantial gains will be made in reducing disparities in
the incidence of and mortality from the most common preventable
diseases in the United States.

Key Words: race/ethnicity, socioeconomic status, vulnerability,
preventive care, disparities
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The United States has adopted a national priority of
reducing and eliminating disparities in health and

health care by 2010.1 Most strategies to reduce health
disparities have focused on improving the delivery of
primary and preventive services to vulnerable populations.
Previous studies have demonstrated disparities in preven-
tive care among racial/ethnic minorities,2–7 low socioeco-
nomic status (SES) populations,8 –13 and those lacking
potential access to care.14 –20 Although research examines
the contributions of individual risk factors for poor access
on primary and preventive services, few have adopted
models of vulnerability that account for the clustering of
multiple risk factors.

This study operationalizes the concept of vulnerability
using profiles that account for multiple risk factors and
examines these profiles in relation to the receipt of 6 US
Preventive Services Task Force (USPSTF)-recommended
preventive services. The risk factors that are included in this
study include low income, low education, lack of health
insurance, and not having a regular source of care that are
associated with access to care. Profiles are examined by
race/ethnicity so that differences in the influences of risk
factors across racial/ethnic groups can be readily detected.

Methods

Study Design and Sampling
Data on 14,983 adults are from the Household Compo-

nent of the 1996 Medical Expenditure Panel Survey (MEPS).
Detailed information about the design of MEPS is available
elsewhere.21 Analyses included individuals 18 years and
older who completed the first 2 rounds of the survey.

Conceptual Framework
Risk factors for poor access and quality of preventive

care in this study include those that have been most consis-
tently correlated with the receipt of preventive services: low
income, low education, no health insurance, and not having a
regular source of care. The selection of these factors was
based on the access to care models of Andersen,22 reflecting
both the predisposing (eg, education) and enabling risk fac-
tors (eg, income, health insurance, and having a regular
source of care) for poor access that are amenable to policy
changes.

Measures
The study independent variables are (1) household

income less than 200% of the federal poverty line, (2)
having less than a high school education, (3) being unin-
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sured, and (4) not having a regular source of care. These
risks are combined into vulnerability risk profiles that
reflect the number of risks that a person has. Profiles are
examined in different combinations, and as a count of the
total risk factors a person has (eg, 0 risks, 1 risk, 2 risks,

etc). Analyses are presented by race and ethnicity (eg,
white, black, Asian, and Hispanic).

Study dependent variables are 6 preventive services rec-
ommended by the USPSTF that respondents reported they
received in the past 12 months: blood pressure screening, cho-

TABLE 1. Weighted Characteristics of the Population by Race/Ethnicity

Study Variables
Asian

(n � 411)
Black

(n � 1864)
Hispanic

(n � 2748)
White

(n � 9960)

Demographics, %
Age 18–64 years (versus 65� years) 88.5† 88.3‡ 92.0‡ 81.3
Female gender 50.6 55.6‡ 49.9‡ 52.1
Poor health status (versus good health) 9.0 18.6‡ 16.0‡ 11.8
Married (versus not married) 66.2 35.6‡ 55.1‡ 60.8
Living in MSA (versus not in MSA) 94.5‡ 84.8‡ 91.1‡ 77.9

Socioeconomic status, %
Low income** (versus high: � 200% FPL) 26.9 49.0‡ 53.6‡ 24.4
Education ‡ ‡ ‡

Less than high school** 14.2 23.5 42.8 14.1
High school 39.5 58.0 43.4 54.0
College degree or higher 46.3 18.5 13.9 32.0

Health system factors
Insurance coverage † ‡ ‡

Private 68.1 59.6 50.5 81.5
Medicare 11.4 16.6 16.1 4.4
Medicaid 2.8 4.7 2.4 4.7
Uninsured** 17.8 19.1 31.1 9.4

No regular source of care** (versus yes) 24.9* 24.2‡ 38.2‡ 18.3
Managed care * ‡ ‡

Have managed care 40.9 34.6 30.7 33.0
No managed care 51.6 57.9 60.3 62.6
Inapplicable 7.6 7.6 9.0 4.4

Vulnerability profile†† * ‡ ‡

0 risk factors 47.1 31.6 22.3 54.7
1 risk factor 29.7 34.4 26.3 29.1
2 risk factors 17.2 23.0 25.4 12.6
3 risk factors 4.7 9.3 17.2 3.3
4 risk factors 1.3 1.6 8.9 0.4

Preventive services in past year
Dental checkup¶ 30.0 21.8 22.4 38.8
Flu shot 50.9 46.0 61.0 67.7
Blood pressure screening 64.7 73.8 64.7 79.0
Cholesterol screening§ 46.8 55.4 44.0 48.1
Papanicolaou test¶ 47.7 59.5 52.5 55.8
Mammogram§ 50.5 54.0 55.1 58.3

Dental checkup was assessed for ages 18� years; flu shot, ages 65� years; blood pressure screening, 18� years; cholesterol screening men, 35 to 64 years;
cholesterol screening women, 45 to 64 years; Papanicolaou test, women 18� years; and mammogram, women 50 to 69 years.

*P � 0.05, †P � 0.01, ‡P � 0.001 for �2 of the racial/ethnic group compared with whites.
§P � 0.05, ¶P � 0.01, �P � 0.001 for �2 across all racial/ethnic groups.
**The category of the variable considered “vulnerability”, and included in the vulnerability profile.
††Number of vulnerabilities (low income, less than high school education, uninsured, or no regular source of care).
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lesterol screening, flu shot, Papanicolaou test, mammogram, and
dental checkup. For each service, appropriate age and gender
subgroups were analyzed based on detailed recommendations of
the USPSTF from 1996 (to match recommendations that phy-
sicians were following at that time).23 Study covariates are
respondent age, gender, health status, marital status, metropoli-
tan statistical area, and managed care.

Analysis

Analyses were performed using SUDAAN to account
for the multistage, stratified cluster sampling of the MEPS.
Analyses adjusted for the design effect, and all estimates are
weighted to be nationally representative. The association of
risk profiles with the receipt of preventive services is ana-
lyzed by race/ethnicity using multivariate logistic regression.
Because of small sample sizes for some racial/ethnic groups
at higher risk levels, 3 and 4 risk factors are combined into 1
analytic group called “3� risk factors.” Prevalence ratios (ie,
relative risks) are presented.24 Third, to examine whether
certain risk combinations have a stronger influence on receipt
of preventive services, the association of 16 unique risk

profiles with blood pressure screening is presented for the
total sample.

Results
Table 1 shows that about half of both Hispanics

(53.6%) and blacks (49.0%) were low income, compared
with only about one quarter of Asians and whites. Hispanics
and blacks were also more likely to have less than a high
school education (42.8% and 23.5%) compared with about
14% of Asians and whites. Hispanics were most likely to be
uninsured (31.1%) and not have a regular source of care
(38.2%). Although 54.7% of whites and 47.1% of Asians had
no risk factors, about 1 of every 4 Hispanics (26.1%) and
more than 1 of every 10 blacks (10.9%) had 3 or more risk
factors. Blacks were most likely to have a cholesterol screen-
ing (55.4%) and Papanicolaou test (59.5%); Asians were least
likely to have a Papanicolaou test (47.7%).

Table 2 shows that, controlling for other factors, each
additional risk factor (that was found to be individually
associated with the receipt of preventive care in analyses that
are not presented here) was associated with a lower likelihood

TABLE 2. Vulnerability Profiles by Race/Ethnicity Predicting Preventive Services, Multivariate Logistic Regressions, Prevalence
Ratios (CIs)

Variable
Dental

Checkup Flu Shot
Blood Pressure

Screening
Cholesterol
Screening

Papanicolaou
Test Mammogram

Total (ref: zero) n � 14,862 n � 2394 n � 14,047 n � 5872 n � 7955 n � 1893
1 risk factor 0.62 (0.57, 0.67) 0.82 (0.73, 0.91) 0.85 (0.81, 0.89) 0.77 (0.71, 0.84) 0.89 (0.83, 0.94) 0.83 (0.72, 0.93)
2 risk factors 0.33 (0.29, 0.38) 0.70 (0.59, 0.80) 0.76 (0.71, 0.81) 0.56 (0.49, 0.64) 0.81 (0.74, 0.89) 0.54 (0.45, 0.66)
3� risk factors 0.14 (0.12, 0.18) 0.29 (0.15, 0.48) 0.47 (0.42, 0.52) 0.34 (0.25, 0.43) 0.56 (0.45, 0.66) 0.45 (0.29, 0.66)

White (ref: zero)
1 risk factor 0.67 (0.61, 0.73) 0.85 (0.75, 0.95) 0.87 (0.84, 0.91) 0.72 (0.38, 0.88) 0.89 (0.82, 0.96) 0.80 (0.67, 0.93)
2 risk factors 0.34 (0.29, 0.40) 0.76 (0.65, 0.86) 0.80 (0.74, 0.84) 0.61 (0.38, 0.78) 0.79 (0.69, 0.88) 0.53 (0.40, 0.67)
3� risk factors 0.15 (0.11, 0.22) 0.35 (0.17, 0.61) 0.57 (0.49, 0.66) 0.34 (0.22, 0.50) 0.61 (0.47, 0.78) 0.46 (0.23, 0.77)

Black (ref: zero)
1 risk factor 0.54 (0.41, 0.71) 1.25 (0.85, 1.62) 0.85 (0.74, 0.95) 0.92 (0.73, 1.10) 0.93 (0.80, 1.05) 0.96 (0.59, 1.32)
2 risk factors 0.35 (0.24, 0.51) 0.94 (0.54, 1.37) 0.73 (0.59, 0.88) 0.72 (0.50, 0.97) 0.87 (0.68, 1.05) 0.54 (0.28, 0.89)
3� risk factors 0.15 (0.18, 0.36) 0.52 (0.11, 1.42) 0.46 (0.32, 0.63) 0.27 (0.14, 0.45) 0.45 (0.22, 0.79) 0.37 (0.12, 0.86)

Hispanic (ref: zero)
1 risk factor 0.60 (0.46, 0.78) 0.84 (0.46, 1.20) 0.82 (0.69, 0.95) 0.92 (0.68, 1.18) 0.77 (0.60, 0.96) 1.07 (0.69, 1.39)
2 risk factors 0.42 (0.30, 0.56) 0.62 (0.26, 1.07) 0.74 (0.60, 0.87) 0.73 (0.51, 0.99) 0.73 (0.54, 0.93) 0.83 (0.46, 1.21)
3� risk factors 0.16 (0.10, 0.24) 0.16 (0.02, 0.68) 0.35 (0.26, 0.46) 0.39 (0.23, 0.60) 0.44 (0.29, 0.65) 0.73 (0.37, 1.15)

Asian (ref: zero)
1 risk factor 0.53 (0.30, 0.87) 0.34 (0.02, 1.50) 0.75 (0.54, 0.96) 0.90 (0.51, 1.34) 0.88 (0.50, 1.32) 0.23 (0.04, 1.00)
2 risk factors 0.38 (0.18, 0.74) 0.50 (0.06, 1.59) 0.86 (0.58, 1.12) 0.73 (0.25, 1.43) 1.16 (0.57, 1.69) 0.04 (0.01, 0.45)
3� risk factors 0.16 (0.04, 0.56) —* 0.50 (0.21, 0.91) 0.43 (0.07, 1.34) 0.30 (0.06, 0.98) —*

Dental checkup was assessed for ages 18� years; flu shot, ages 65� years; blood pressure screening, 18� years; cholesterol screening men, 35 to 64 years;
cholesterol screening women, 45 to 64 years; Papanicolaou test, women 18� years; mammogram women, 50 to 69 years.

Models are adjusted for age and gender (when appropriate), health status, marital status, MSA, and managed care enrollment.
*Not stable due to very small sample size and thus not reported.
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of receiving each preventive service. For example, in the total
sample, the prevalence of having a blood pressure screening
was 15% lower among those with 1 risk factor compared with
no risk factors (PR � 0.85; CI, 0.81–0.89), 24% lower
among those with 2 risk factors (PR � 0.76; CI, 0.71–0.81),
and 53% lower for those with 3 or more risks compared with
no risk factors (PR � 0.47; CI, 0.42–0.52). This pattern held
for each racial/ethnic group with the exception of flu shots
and mammograms for blacks and Hispanics, and for several
of the analyses with Asians due to small sample sizes.

Figure 1 shows that there is a general declining pattern
across sets of profiles delineated by the number of risk
factors. There is some variation within each set, suggesting
that certain combinations of risk factors have larger effects
than others on the receipt of a blood pressure screening. For
example, the proportion with a blood pressure screening
among those with a 2-risk factor profile of low income and
less than a high school education (86%) was much higher
compared with those with 2-risk factor profiles of either low
education and no regular source of care (60%) or being
uninsured and no regular source of care (54%). Similar
differences were detected among 3-risk factor profiles.

Discussion
This study demonstrates that vulnerability can be

operationalized as a profile of multiple risk factors. This
study further demonstrates that a substantial proportion of

US adults (about 1 in 5) has multiple risk factors, and that
these risk factors were associated with greater than 2-fold
differences in the proportion of those receiving preventive
care between the highest and lowest risk profiles, regard-
less of race/ethnicity. A particularly important finding is
that Hispanics are more vulnerable (ie, have a greater
prevalence of multiple risk factors) than other groups; a
finding made more relevant when we consider that His-
panics are now the largest “minority” group in the United
States.25 Most striking is that Hispanic adults are 4 times,
and blacks are 3 times, more likely than whites to have 3
or more risk factors in this study.

This suggests that addressing multiple risk factors will
not only be key to meeting national prevention goals, but to
reducing racial/ethnic disparities in mortality associated with
associated preventable diseases. Suggestive of some im-
provement, however, is that despite greater risk factors,
blacks and Hispanics were as or more likely than whites to
have a cholesterol screening, and blacks were more likely to
have a Papanicolaou test. These findings are corroborated by
other research.26–28 In contrast, despite few risk factors,
Asians were the least likely to report many preventive ser-
vices, a finding corroborated by other studies.29–31 This
finding has been attributed to low perceived risk of disease,
language, and acculturation among Asians.32–34

Having a regular source of care, in combination with
lacking insurance, is one of the most influential risk profiles

FIGURE 1. Combinations of risk factors and the percentage of individuals reporting receipt of a blood pressure screening during
the past year.
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associated with lower receipt of preventive care. Because
these are factors that can be modified through policy, they
may serve as key focal points for policy efforts to increase
preventive services for the most vulnerable populations. For
example, efforts can be made to increase insurance coverage
and foster linkages of patients with geographically accessible
providers, to provide translation services, and to reduce
care-seeking restrictions that impede the development of
patient–provider relationships.35,36

There are several limitations to this study. First, the risk
factors included are not exhaustive; other combinations of
risk factors (eg, language, marital status) may produce dif-
ferent results. Second, this study was not able to examine the
periodicity of preventive services in accord with USPSTF
recommendations. MEPS did allow for analyzing ever having
received each preventive service, and the results were similar
(not shown). Third, adults, and particularly Hispanics, may
overreport the receipt of preventive services.37–40 This may
explain why Hispanics are as likely as whites to report a
cholesterol screening.

In conclusion, improving the receipt of recommended
preventive services for vulnerable populations will require
multifaceted clinical and policy interventions. Risk profiles in
this study revealed a clear dose–response relationship be-
tween the number of risk factors and the receipt of preventive
services. Strategies to reduce disparities among vulnerable
populations should address these co-occurring risks, rather
than continue the fragmented approach of targeting single
risks. Barring a more comprehensive approach, it is unlikely
that large gains will be made in reducing the incidence and
mortality associated with the most common preventable dis-
eases for US adults.
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