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Abstract—Veterans with disabilities are at an increased risk of 
secondary impairments and may have difficulty accessing pre-
ventive services; accessibility may differ between Veterans 
who do and do not receive care at Department of Veterans 
Affairs (VA) facilities. We used data from the 2003 and 2004 
Behavioral Risk Factor Surveillance System surveys to evalu-
ate associations between disability and receipt of preventive 
services in Veterans. Veterans with a disability were more 
likely to have received influenza vaccinations (VA users and 
nonusers), pneumococcal vaccinations (VA nonusers: p < 
0.001; VA users: p = 0.073), weight management counseling 
(VA nonusers: p < 0.001; male VA users: p < 0.001), lower gas-
trointestinal (GI) endoscopy (VA nonusers: 50–64 yr, p = 0.03; 
VA users: 65 yr, p = 0.085), mammography (VA users: p = 
0.097), and serum cholesterol screening (VA nonusers: p < 
0.001). Receipt was similar by disability status for fecal occult 
blood test (FOBT), lower GI endoscopy (VA users: 50–64 yr), 
human immunodeficiency virus testing, and cervical cancer 
screening. For no measure was there significantly lower receipt 
in those with versus without a disability, although there was 
marginal evidence in VA nonusers for overall colorectal cancer 
screening (i.e., lower GI endoscopy or FOBT: p = 0.063). 
Among Veterans, having a disability did not appear to be a bar-
rier to receiving appropriate preventive care.

Key words: cervical cancer screening, colon cancer screening, 
Department of Veterans Affairs, disability, prevention, preven-
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INTRODUCTION

To increase longevity and improve quality of life, the 
National Center for Health Statistics set goals for deliv-
ery of several preventive health services considered to be 
of proven effectiveness, including pneumococcal and 
influenza vaccinations; colorectal, breast, and cervical 
cancer screening; human immunodeficiency virus (HIV) 
testing; weight management counseling; and cholesterol 
screening [1]. Eliminating health disparities was a second 
goal, including disparities between persons with and 
without disabilities. The extent to which disparities in 
preventive health services exist among Veterans in rela-
tion to disability has not previously been studied.

The Department of Veterans Affairs (VA) operates the 
largest integrated healthcare system in the United States, 
serving over 5.5 million people or about 20 percent of all 
Veterans [2]. Those with a service-connected disability 
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have the highest priority for VA care and many also qual-
ify for cost-free healthcare services [3]. Beginning in 
1995, the VA instituted healthcare delivery reforms 
involving numerous quality improvement initiatives, 
including implementing a systematic approach to health-
care delivery and quality evaluation. These initiatives 
focused on both measuring quality and holding managers 
accountable for meeting quality goals by tracking perfor-
mance measures [4–5]. Performance measures of quality 
of care have included assessing the percentage of patients 
who have been screened for breast, cervical, and colorectal 
cancers and high cholesterol and have received influenza 
and pneumococcal vaccinations. These performance mea-
sures, along with numerous other advances including elec-
tronic medical records and computerized clinical 
reminders, are thought to have helped increase preventive 
care delivery within the VA. For example, the frequency of 
pneumococcal vaccination for eligible VA patients rose 
from 28 percent during the mid-1990s to 85 percent by 
2003 [6], exceeding the frequencies observed in individu-
als receiving care outside the VA system [7–8].

In non-VA settings, a number of studies have found 
disparities in receipt of preventive care in relation to dis-
ability [9–15]. The most consistent findings have been 
higher rates of vaccination [10,13] and lower rates of cer-
vical cancer screening (i.e., Pap test) [9–13,16–18] 
among persons with a disability. Findings for mammogra-
phy have been variable. Some studies have reported 
lower rates of mammography in persons with a disability 
[9–13,16–18], while others have found no difference or 
even greater receipt [10,19–20]. However, no recent stud-
ies have determined whether such disparities exist among 
Veterans or within the VA, where only about 5 to 10 per-
cent of patients are women. In an effort to provide sex-
specific and sex-sensitive services in a system historically 
focused on treating men, many VA facilities have created 
separate women’s clinics [21].  It is often in these clinics, 
when present, rather than with their primary care provider 
that women receive Pap tests. The need to make an addi-
tional visit to a separate clinic may create a barrier to care 
for female VA users with a disability. The studies that 
have evaluated rates of colorectal cancer screening by the 
presence or absence of a disability have been inconsistent 
[12,14–15]. Few studies have investigated differences in 
receipt of HIV testing and weight management counsel-
ing in relation to disability [22–23].

Persons with a disability may receive less preventive 
care because of structural (e.g., equipment or offices that 

are not accessible [24]), provider (e.g., lack of time, 
attention, provider knowledge, or failure to prioritize 
chronic disease prevention [25–26]), and patient (e.g., 
lack of awareness of need for preventive services [27]) 
factors. Conversely, people with a disability may have 
more frequent interactions with medical professionals, 
possibly providing more opportunities to receive immu-
nizations and other services for which a separate appoint-
ment is not necessary.

Many Veterans with disabilities, particularly VA 
users, have complex health histories such as physical and 
mental health disorders and alcohol and/or substance 
abuse and misuse that may render them at increased risk 
of diseases [28–29]. These same conditions may present 
unique barriers to receiving preventive services. The 
Behavioral Risk Factor Surveillance System (BRFSS) 
survey affords a unique opportunity to examine receipt of 
preventive care in a large population-based sample of VA 
users and nonusers while employing standard assessment 
methods in the different populations. The purpose of this 
study was to examine whether the receipt of preventive 
healthcare services in Veterans differed based on the 
presence of a disability in those who received none or 
some of their healthcare at VA medical centers. Evaluat-
ing whether differences exist in the receipt of recom-
mended preventive services is an essential first step prior 
to developing interventions aimed at achieving equity, 
minimizing secondary limitations in activity and social 
participation, and improving the quality of care for all.

METHODS

The BRFSS survey is carried out collaboratively by 
the Centers for Disease Control and Prevention (CDC) 
and by all U.S. state and territorial health departments. 
The target population is all civilian, noninstitutionalized 
adults (18 years old) living in households and having a 
landline telephone. Each state health department conducts 
the BRFSS telephone survey in its own state, following 
sampling protocols and using survey content coordinated 
and standardized by the CDC. States may augment sam-
ple size and add survey content to meet local needs. We 
used data from the 2003 and 2004 BRFSS surveys, the 
most recent years when questions on VA healthcare usage 
were included in the core component of the questionnaire 
and thus were available on the full sample.
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The BRFSS survey collected information on sociode-
mographic characteristics (e.g., age, education, and race/
ethnicity), health conditions and status (self-rated health, 
doctor-diagnosed diabetes, hypercholesterolemia, and 
hypertension), and smoking, among other characteristics. 
Health status was assessed by asking respondents to 
report whether they would say that, in general, their 
health was excellent, very good, good, fair, or poor. 
Respondents were asked to report the number of days 
during the past 30 that their physical health was not good. 
Physical health was described as including physical ill-
ness or injury. A similar question was asked regarding 
mental health, which was described as including “stress, 
depression, or problems with emotions.” Healthcare cov-
erage was described as including “health insurance, pre-
paid plans such as HMOs [health maintenance 
organizations], or government plans such as Medicare.” 
To assess chronic illnesses, the survey interviewers asked 
respondents whether a doctor, nurse, or other health pro-
fessional ever told them that they had diabetes, hyperten-
sion, high cholesterol, asthma, or “some form of arthritis, 
rheumatoid arthritis, gout, lupus or fibromyalgia.” The 
exact wording of questions and more detailed informa-
tion on the BRFSS survey administration can be found 
elsewhere [30–32].

We classified individuals as having a disability if they 
reported being limited in activities because of physical, 
mental, or emotional problems or if they reported having 
a health problem that required them to use special equip-
ment such as a cane, wheelchair, special bed, or special 
telephone. This operational definition of disability has 
been used previously [33–36] and is consistent with the 
definition of disability from the National Center for 
Health Statistics [1]. We classified respondents as Veter-
ans if they reported ever serving on Active Duty in the 
U.S. Armed Forces, either in the regular military, 
National Guard, or Reserves, and were currently retired 
or discharged from the military. We further classified Vet-
erans based on their use of VA facilities for healthcare by 
asking “In the last 12 months have you received some or 
all of your health care from VA facilities?” Response 
options include “Yes, all of my health care,” “Yes, some 
of my health care,” and “No, no VA health care received.” 
We classified individuals as VA users if they reported 
receiving all or some of their healthcare from VA facili-
ties or as VA exclusive users if they reported receiving all 
of their healthcare from VA facilities. VA nonusers were 

defined as Veterans who reported receiving none of their 
care from the VA in the previous 12 months.

We examined self-reports of nine preventive services 
(influenza and pneumococcal vaccination, weight manage-
ment counseling, lower gastrointestinal [GI] endoscopy 
[sigmoidoscopy or colonoscopy, asked as a single ques-
tion], mammography, Pap test, fecal occult blood test 
[FOBT], serum cholesterol screening, and HIV testing). We 
also assessed receipt of a composite measure of colorectal 
cancer screening, which required that individuals either 
have had an FOBT in the past year or a lower GI endoscopy 
in the previous 10 years. Table 1 gives details on eligibility 
criteria, time interval, year(s) in which data were collected, 
and sample size for each preventive service. We based 
inclusion criteria for each preventive service on recommen-
dations in place at the time of the BRFSS survey (2003 and 
2004) by the U.S. Preventive Services Task Force and the 
Advisory Committee on Immunization Practices, organiza-
tions comprised of independent panels of experts in pri-
mary care and prevention that systematically review the 
evidence of effectiveness and develop recommendations. 
As the target age range for mammography within the VA in 
2004 (based on the performance measure) was 50 to 
69 years, we conducted sensitivity analyses to evaluate 
receipt in this subpopulation.

The CDC assigned each respondent a final sampling 
weight. This weight was based in part on each respon-
dent’s overall probability of selection and includes a 
poststratification factor to ensure that the weighted sam-
ple agreed with population estimates from the U.S. Cen-
sus Bureau, thus adjusting in part for demographic 
differences in probability of selection and nonresponse. 
Depending on the state, poststratification in BRFSS sur-
veys was performed based on the age- and sex- or the 
age-, sex-, and race/ethnicity-distribution. We can inter-
pret the value of the weight for each person in the sample 
as the estimated number of people that he or she repre-
sented in the target population. We estimated population 
sizes and the distribution of sociodemographic and health 
status characteristics (Table 1) from these weights.

To estimate the prevalence of preventive health ser-
vices receipt while adjusting for differences in sociodemo-
graphic characteristics and healthcare coverage between 
groups, we used model-based direct rate adjustment [37] 
to the distribution of all Veterans. We adjusted prevalence 
estimates for age group, sex, education, marital status, 
race/ethnicity, having healthcare coverage, and having 
more than one personal doctor or healthcare provider 
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(using the categories for each variable as presented in 
Table 2). Pearson chi-square tests corrected for the survey 
design [38] and converted into an F-statistic were used to 
calculate p-values for differences in the receipt of preven-
tive health services by disability. In addition, we evaluated 
whether differences existed in the association between dis-
ability and receipt of each service by sex and age by 
including interaction terms of disability × sex and disabil-

ity × age (e.g., 50–64 vs 65 years). If the p-value for the 
interaction was statistically significant (p < 0.05), we pres-
ent sex- and/or age-stratified results. As systematic differ-
ences may exist between Veterans who receive all 
(exclusive VA users) versus only some of their care at the 
VA, we also conducted analyses in the former group. We 
conducted analyses using the svy (survey) commands in 
Stata 11.1 (Stata Corp; College Station, Texas).

Table 1.
Definitions and sample sizes of preventive healthcare services in Veterans, Behavioral Risk Factors Surveillance System (BRFSS) survey (2003 
and 2004).

Preventive Healthcare 
Service

Characteristics of
Persons Considered
Eligible for Service

Time 
Interval

No. of Respondents Eligible for Preventive Healthcare Service

VA Nonusers VA Users Exclusive VA Users

Influenza
Vaccination* [1]

50 yr (18 yr if pregnant, 
with diabetes, or asthma)

Past year 45,438 12,514 5,483

Pneumococcal
Vaccination* [1]

65 yr (50 yr if with
diabetes)

Ever 50–64 yr: 2,130;
65 yr: 22,191

50–64 yr: 988;
65 yr: 7,183

50–64 yr: 577;
65 yr: 2,578

Fecal Occult Blood
Test† [2]

50 yr Past year 27,373 7,742 3,262

Lower Gastrointestinal 
Endoscopy† [2]

50 yr Past 10 yr 50–64 yr: 
13,025;
65 yr: 14,294

50–64 yr: 3,027;
65 yr: 4,667

50–64 yr: 1,671;
65 yr: 1,563

Cholesterol
Screening‡ [3]

Male: 35 yr;
Female: 45 yr
(18 yr if with hypercho-
lesterolemia or
hypertension)

Past 5 yr 28,579 6,919 3,184

Weight Management
Couseling‡

BMI: 30 kg/m2 Past year Male: 5,879;
Female: 444

Male:1,541;
Female: 143

Male: 756;
Female: 82

HIV Test* [4] <65 yr Ever 33,642 6,619 3,567
Mammography† [5] Female: 40 yr Past 2 yr 2,050 530 287
Pap Test† [6] Female: 21–64 yr Past 3 yr 1,761 374 219
Note: BRFSS survey respondents in each subgroup (not all numbers sum total because for some services, individuals 50 years of age were eligible)—
VA nonusers (n = 58,436): 50–64 yr (n = 35,126) and 65 yr (n = 23,083); male (n = 53,934) and female (n = 4,502).
VA users (n = 14,419): 50–64 yr (n = 6,978) and 65 yr (n = 7,404); male (n = 13,363) and female (n = 1,056).
Exclusive VA users (n = 6,476): 50–64 yr (n = 3,785) and 65 yr (n = 2,673); male (n = 5,902) and female (n = 574).
*Asked in 2003 and 2004.
†Asked in 2004 only.
‡Asked in 2003 only.
  1. Centers for Disease Control and Prevention (CDC). Recommended adult immunization schedule—United States, 2002–2003. MMWR Morb Mortal Wkly Rep. 

2002;51(40):904–8.
  2. Summaries for patients. Screening for colorectal cancer: Recommendations from the United States Preventive Services Task Force. Ann Intern Med. 

2002;137(2):I38.
  3. U.S. Preventive Services Task Force. Screening for lipid disorders in adults. Recommendation statement. Rockville (MD): U.S. Preventive Services Task Force; 

2008 [updated 2008 Jun]. Available from: http://www.uspreventiveservicestaskforce.org/uspstf08/lipid/lipidrs.htm
  4. Branson BM, Handsfield HH, Lampe MA, Janssen RS, Taylor AW, Lyss SB, Clark JE. Revised recommendations for HIV testing of adults, adolescents, and 

pregnant women in health-care settings. MMWR Recomm Rep. 2006;55(RR-14):1–17.
  5. U.S. Preventive Services Task Force. Screening for breast cancer. Rockville (MD): U.S. Preventive Services Task Force; 2009 [updated 2010 Jul]. Available 

from: http://www.uspreventiveservicestaskforce.org/uspstf/uspsbrca.htm
  6. U.S. Preventive Services Task Force. Screening for cervical cancer. Rockville (MD): U.S. Preventive Services Task Force; 2003 [updated 2009 Dec]. Available 

from: http://www.uspreventiveservicestaskforce.org/uspstf/uspscerv.htm
BMI = body mass index, HIV = human immonodeficiency virus, VA = Department of Veterans Affairs.
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Table 2. 
Sociodemographic characteristics, healthcare, and health conditions of Veterans, Behavioral Risk Factors Surveillance System (BRFSS) survey 
(2003 and 2004), n* (%).

Characteristic VA Nonusers VA Users (all) Exclusive VA Users
Sociodemographic Characteristic

Age (yr)
18–34 2.15 (8.9) 0.34 (6.6) 0.17 (7.6)
35–49 4.82 (19.9) 0.75 (14.5) 0.38 (17.0)
50–64 8.34 (34.4) 1.64 (31.6) 0.90 (40.2)
65 8.95 (36.9) 2.46 (47.4) 0.79 (35.3)

Sex
Male 22.84 (94.1) 4.89 (94.2) 2.09 (93.3)
Female 1.43 (5.9) 0.30 (5.8) 0.15 (6.7)

Race/Ethnicity
White (non-Hispanic) 19.85 (81.8) 3.84 (74.0) 1.51 (67.4)
Black (non-Hispanic) 1.77 (7.3) 0.67 (12.9) 0.38 (17.0)
Other 2.65 (10.9) 0.68 (13.1) 0.35 (15.6)

Education
Less than high school 1.41 (5.8) 0.56 (10.8) 0.29 (12.9)
High school graduate 7.26 (29.9) 1.60 (30.8) 0.73 (32.6)
Some college 7.16 (29.5) 1.70 (32.8) 0.76 (33.6)
College graduate 8.45 (34.8) 1.33 (25.6) 0.46 (20.5)

Marital Status
Married or living as married 18.15 (74.8) 3.48 (67.1) 1.33 (59.4)
Never married 1.55 (6.4) 0.37 (7.1) 0.20 (8.9)
Divorced or separated 2.96 (12.2) 0.91 (17.5) 0.53 (23.7)
Widowed 1.60 (6.6) 0.43 (8.3) 0.18 (8.0)

Healthcare and Health Conditions
Personal doctor/healthcare provider

No 3.61 (14.9) 0.73 (14.1) 0.43 (19.2)
Yes (1) 20.65 (85.1) 4.46 (85.9) 1.81 (80.8)

Healthcare Coverage
No 2.04 (8.4) 0.54 (10.4) 0.38 (17.0)
Yes 22.23 (91.6) 4.65 (89.6) 1.86 (83.0)

Self-Reported Health
Excellent 4.64 (19.1) 0.59 (11.4) 0.26 (11.6)
Very good 7.91 (36.6) 1.18 (22.7) 0.48 (21.4)
Good 7.67 (31.6) 1.72 (33.1) 0.72 (32.1)
Fair 2.86 (11.8) 1.08 (20.8) 0.48 (21.4)
Poor 1.19 (4.9) 0.62 (11.9) 0.30 (13.4)

Frequent Poor Physical Health†

No 21.47 (88.5) 3.99 (76.9) 1.67 (74.6)
Yes 2.80 (11.5) 1.19 (22.9) 0.57 (25.4)

Frequent Poor Mental Health†

No 22.55 (92.9) 4.52 (87.1) 1.85 (82.6)
Yes 1.72 (7.1) 0.66 (12.7) 0.39 (17.4)

Diabetes
No 21.48 (88.5) 4.08 (78.6) 1.74 (77.7)
Yes 2.79 (11.5) 1.10 (21.2) 0.50 (22.3)
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RESULTS

Overall, 568,506 adults were interviewed from all 50 
states, the District of Columbia, Puerto Rico, the U.S. Vir-
gin Islands, and Guam (264,684 in 2003 and 303,822 in 
2004). Of this total, 79,365 identified themselves as Veter-
ans. After excluding 5,610 individuals who did not pro-
vide information on receipt of VA care and 900 individuals 
who did not answer the questions on disability, 72,855 
individuals comprised the study sample. A total of 58,436 
were VA nonusers and 14,419 were VA users, of whom 
6,476 used the VA exclusively for their healthcare.

Table 2 presents sociodemographic and health char-
acteristics of VA nonusers, VA users, and exclusive VA 
users, who comprise approximately 45 percent of all 
VA users based on population estimates. Compared with 
VA nonusers, a greater proportion of VA users were 
65 years old; non-Hispanic black or other race; less edu-
cated; and divorced, separated, or widowed. These same 
differences were also apparent in exclusive VA users, 
with the exception of age, because a greater proportion of 
VA exclusive users were 50 to 64 years old. Compared 
with VA nonusers, a greater proportion of VA users, par-
ticularly those who received all healthcare from the VA, 
reported not having healthcare coverage, possibly 

because they did not consider the VA as one considers 
employer-provided healthcare. VA users were more 
likely to report fair or poor health, frequent poor physical 
or mental health, diabetes, hypertension, high choles-
terol, and joint problems such as arthritis. The age- and 
sex-adjusted prevalence of disability among VA users 
was nearly double that of VA nonusers (44.0% vs 
23.2%). In VA users, the prevalence of disability was 
greatest in those 50 to 64 years old, while it increased 
monotonically with age in VA nonusers (data not shown). 
The prevalence of disability was similar in men and 
women and greatest in non-Hispanic whites; those who 
had less than a high school education; were divorced, 
separated, or widowed; and had healthcare coverage and 
a regular healthcare provider. There was a clear gradient 
of disability by health status, with those reporting excel-
lent health having a substantially lower prevalence of dis-
ability compared with those with poor health. Similarly, 
the prevalence of disability among individuals with dia-
betes, hypertension, or arthritis or joint pain was 14 to 
33 percent more than in those without the condition.

The receipt of immunizations against influenza (VA 
users and nonusers: p  0.03) and pneumococcus 
(VA nonusers: p < 0.001, VA users: p < 0.10) were greater 
in individuals with a disability (Figure 1). Obese men 

Characteristic VA Nonusers VA Users (all) Exclusive VA Users
Hypertension‡

No 15.27 (62.9) 2.27 (43.7) 0.98 (43.8)
Yes 9.00 (37.1) 2.92 (56.3) 1.26 (56.3)

Hypercholesterolemia‡

No 14.05 (57.9) 2.51 (48.4) 1.12 (49.8)
Yes 10.22 (42.1) 2.68 (51.6) 1.13 (50.2)

Arthritis, Rheumatoid Arthritis, Gout, Lupus, 
or Fibromyalgia

 No 10.12 (41.7) 1.60 (30.8) 0.71 (31.7)
 Yes 14.15 (58.3) 3.59 (69.2) 1.53 (68.3)

Disability
 No 18.52 (76.3) 2.85 (55.0) 1.20 (53.4)
 Yes 5.75 (23.7) 2.34 (45.0) 1.04 (46.6)

Note: Persons with disability reported having limitation caused by physical, mental, or emotional problems or using special equipment to be mobile or to perform 
activities of daily living.
*Estimated population based on sample weights in millions.
†Out of past 30 days, 14 when their physical (described as including “physical illness or injury”) or mental (described as including “stress, depression, and prob-
lems with emotions”) health was not good.
‡Asked in 2003 only.
VA = Department of Veterans Affairs.

Table 2. (cont)
Sociodemographic characteristics, healthcare, and health conditions of Veterans, Behavioral Risk Factors Surveillance System (BRFSS) survey 
(2003 and 2004), n* (%).
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with a disability were significantly more likely to receive 
weight management counseling regardless of whether 
they were VA users or nonusers. However, while obese 
female VA nonusers with a disability were more likely to 
receive weight management counseling than those with-
out a disability (p < 0.001), obese female VA users with a 
disability were less likely to receive weight management 
counseling, though estimates were imprecise because of 
small sample size (30.4% vs 40.8%, p = 0.7).

In terms of screenings involving procedures (Figure 
2), the receipt of lower GI endoscopy varied depending 
on age and VA use. In persons 50 to 64 years old, receipt 
of lower GI endoscopy was greater in VA nonusers with a 
disability (51.7% vs 47.6%, p = 0.034), while we found 
no differences in VA users related to disability (52.6% vs 
53.7%, p = 0.99). In Veterans who were 65 years old, 
receipt of lower GI endoscopy was similar among VA 
nonusers with and without a disability (61.1% vs 63.1%, 
p = 0.26), while we found a suggestion of greater receipt 
in VA users with a disability (67.5% and 60.5%, p = 
0.085). When we examined a composite measure of 
colorectal screening that incorporated both FOBT and 
lower GI endoscopy, there was little difference in receipt 
among VA users with and without a disability. However, 

in VA nonusers, we found borderline evidence that in 
those 50 to 64 years old, persons with a disability were 
more likely to receive appropriate screening (56.4% vs 
52.9%, p = 0.07), while the opposite was true in those 
65 years old, with greater receipt among persons with-
out a disability (64.4% vs 67.5%, p = 0.063). Appropriate 
receipt of screening for cervical cancer was relatively 
similar in Veterans with and without a disability (all p 
0.55 and <1.5% difference). For mammography in 
women 40 years old, the differences between those with 
and without a disability were on the order of 4.5 to 
6.9 percentage points in VA users, but only 1.3 percent-
age points in VA nonusers. Though no differences were 
statistically significant, the estimates indicated greater 
receipt in Veterans with a disability. In sensitivity analy-
ses limited to women in the age range targeted by the VA 
performance measure for mammography (50 to 69 years 
old), the results were generally similar to those presented 
in Figure 2 (VA nonusers: 75.1% vs 70.7%, p = 0.57, and 
VA users: 93.8% vs 84.0%, p = 0.097, in those with vs 
without a disability, respectively).

FOBT and HIV testing were similar in those with and 
without a disability (p  0.30 in all groups, Figure 3). The 
frequency of serum cholesterol screening was greater in 

Figure 1. 
Receipt of primary preventive services in relation to use of 
Department of Veterans Affairs (VA) care and disability status, 
Behavioral Risk Factors Surveillance System survey (2003 and 
2004). Exclusive VA user refers to persons who reported receiv-
ing medical care only from VA facilities, while VA user (all) 
refers to exclusive VA users as well as persons who received 
care at VA facilities and elsewhere.

Figure 2. 
Receipt of screening involving procedures in relation to use of 
Department of Veterans Affairs (VA) care and disability status, 
Behavioral Risk Factors Surveillance System survey (2003 and 
2004). Exclusive VA user refers to persons who reported receiv-
ing medical care only from VA facilities, while VA user (all) refers 
to exclusive VA users as well as persons who received care at 
VA facilities and elsewhere. GI = gastrointestinal.
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persons with a disability, although the difference was only 
statistically significant in VA nonusers (p < 0.001).

DISCUSSION

The purpose of this study was is to examine whether 
there were disparities in the receipt of preventive services 
among individuals with a disability who obtained all, part, 
or none of their healthcare from the VA. Our results sug-
gest that Veterans with a disability generally received 
recommended preventive healthcare services at frequen-
cies equal to or greater than in Veterans without a disabil-
ity, particularly for primary preventive services. These 
findings agree with results from previous studies that 
reported similar or greater receipt of immunizations and 
cholesterol screening in persons with versus those without 
a disability [10,13,39–40]. The greater prevalence of 
immunizations and cholesterol screening in persons with a 
disability may be a consequence of a condition (e.g., 
chronic cardiovascular or liver disease) that serves as an 
indication for vaccination or screening and/or that these 

same conditions lead to more care and thus create addi-
tional opportunities for the delivery of preventive services.

There was a suggestion of lower receipt of advice to 
lose weight in female VA users with a disability, although 
the difference was not statistically significant due to 
small numbers of obese female VA users with a disabil-
ity, so caution should be excercised in interpreting our 
results. Some prior studies have found more [22,41] 
while others have found less [23,42] frequent receipt of 
dietary and exercise advice among persons with a disabil-
ity relative to those without. We do not know why female 
VA users with a disability were less likely to receive 
weight management counseling relative to female VA 
users without a disability, while no such disparities were 
apparent in female VA nonusers or male VA users or non-
users in relation to disability. The disabilities and/or 
coexisting conditions present in female VA users may 
differ from those present in male VA users and female 
VA nonusers, resulting in different rates of provider 
counseling. VA has demonstrated superior performance 
on preventive interventions included among VA perfor-
mance measures [7,43]. Studies have found smaller or no 
differences for conditions not part of the performance 
monitoring system [44]. It was not until 2009 that obesity 
screening became a VA performance measure, but there 
is no performance measurement of weight management 
counseling. Future research is needed to assess the extent 
to which implementation of obesity screening affects 
weight management counseling across groups.

For cancer screening (i.e., lower GI endoscopy 
screening for colorectal cancer, mammography, and Pap 
tests), our results contrast with a number of prior studies 
conducted in non-VA users [9,11,13–14]. Unlike immuni-
zations, mammography and lower GI endoscopies require 
an additional appointment; thus, it is unlikely that the sim-
ilar receipt that was apparent for Veterans with a disability 
is solely a function of more visits. Instead, these results 
suggest that fewer barriers and more facilitators for can-
cer screening may exist for Veterans with a disability, par-
ticularly for those who receive care at the VA.

Care delivery systems within the VA and differences 
in the population studied (characteristics of Veterans vs 
non-Veterans) are possible explanations for the lack of 
disparity we observed in the current study. The healthcare 
delivery reforms undertaken by the VA in the late 1990s 
have been documented previously [6,45]. Some of the fac-
tors that may be relevant for the current findings include 
clinical reminders, increased accountability stemming 

Figure 3. 
Receipt of screening involving blood tests in relation to use of 
Department of Veterans Affairs (VA) care and disability status, 
Behavioral Risk Factors Surveillance System survey (2003 and 
2004). Exclusive VA user refers to persons who reported 
receiving medical care only from VA facilities, while VA user 
(all) refers to exclusive VA users as well as persons who 
received care at VA facilities and elsewhere. HIV = human 
immunodeficiency virus.
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from the use of performance measures, and the creation of 
dedicated special primary care clinics for women [46]. 
These broad-based quality improvement efforts may have 
resulted in parity in quality of preventive care for those 
with and without disabilities. Nonetheless, the VA initia-
tives cannot explain the findings in VA nonusers.

A second possible explanation is that the disabilities 
present in Veterans may differ from disabilities in non-
Veterans because many disabilities present or acquired 
before adulthood render individuals ineligible for mili-
tary service. Because the wording of the BRFSS ques-
tions only permitted us to define disability broadly, we 
were not able to investigate the timing, type, or severity 
of disability. Other studies have found that receipt of pre-
ventive care varied by the type and severity of a person’s 
disability [9–10]; thus, it is possible that differences in 
the current study were obscured by lumping together all 
individuals with a disability. Despite these limitations, 
the definition of disability that we used has been shown 
to have explanatory power in previous studies [33,36]. 
Future studies that collect such information will be better 
suited to understand this heterogeneity.

Additional limitations of this study should be noted 
when interpreting our results. We relied on self-report of 
health services. Prior studies have found that sensitivity 
of self-report for cancer and serum cholesterol screening 
is relatively high, but specificity may be low except for 
colon cancer screening, where both sensitivity and speci-
ficity have been found to be high [47–49]. For a number 
of services such as vaccination, which are often adminis-
tered outside of primary care settings, self-report is 
highly sensitive and moderately specific compared with 
medical records [50–52]. When we compared the BRFSS 
survey estimates to those obtained from VA sources 
derived from medical record review [45–46,53–54], esti-
mates were  similar, providing further evidence for confi-
dence based on the self-reported data from the BRFSS 
survey. In any case, although there may be both random 
and systematic errors in reporting, it is unlikely that such 
errors would differ depending on disability. Additionally, 
we focused on process measures to assess quality of care. 
Therefore, we are unable to determine whether Veterans 
with and without a disability have equal outcomes.

Although the BRFSS is a large survey, precision of 
estimates in small subgroups (e.g., female Veterans) was 
limited. Furthermore, individuals who did not have land-
line telephones were excluded, such that generalizability 
to individuals who did not meet the eligibility criteria 

(e.g., cellular telephone-only households or homeless 
individuals) is limited. For cellular telephone-only house-
holds, it is difficult to determine how such selection 
might bias results. Cellular telephone-only households 
are likely to be younger and less likely to have a disabil-
ity, but they also may be less likely to receive preventive 
care services, resulting in a potential overestimate of pre-
ventive care receipt in individuals without a disability. 
We would hypothesize that homeless individuals are 
more likely to have a disability and to not receive preven-
tive care. While about 23 percent of homeless individuals 
are Veterans, the proportion of all Veterans who are 
homeless is small (approximately <0.5%) [2,55]. Thus, 
preventive care receipt estimates may be overestimated 
due to exclusion of homeless individuals, and this may be 
differential by disability and VA use status, but because 
of the small number of homeless individuals, the effect 
would likely be small and would be unlikely to affect 
conclusions.

Finally, the data from this study are somewhat dated. 
Unfortunately, more recent data on a national sample of 
Veterans to evaluate these questions was not available 
through the BRFSS surveys. Possible changes in delivery 
of health services and/or Veteran characteristics may 
mean that associations observed in 2003 and 2004 differ 
from those that would be observed currently.

CONCLUSIONS

In summary, the receipt of most preventive services 
was equal to or greater in Veterans with a disability rela-
tive to Veterans without a disability. While we observed 
marginal evidence for lower colorectal cancer screening 
in older VA nonusers and weight management counseling 
in obese female VA users, we found no evidence of lower 
receipt for Pap tests or mammography. In the past few 
years, the VA has begun to see a greater number of Veter-
ans who have served in Iraq and Afghanistan, including 
an increasing number who have sustained injuries that 
have resulted in both physical and mental health prob-
lems. Ongoing evaluations of disparities in relation to 
disability are needed as the demographics of the VA 
change with the aging of Vietnam-era Veterans and influx 
of younger Veterans. Thus, the issue of preventive care 
services in relation to disabilities in Veterans will con-
tinue to be pertinent for the foreseeable future.
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