Northern lllinois University

Huskie Commons

Faculty Peer-Reviewed Publications Faculty Research, Artistry, & Scholarship

3-1-2019

Health behaviors and related disparities of insured adults with a
health care provider in the United States, 2015—2016

M. Courtney Hughes
Tamara A. Baker
Hansol Kim

Elise G. Valdes

Follow this and additional works at: https://huskiecommons.lib.niu.edu/allfaculty-peerpub

Original Citation

Hughes, M. C., Baker, T. A, Kim, H., & Valdes, E. G. (2019). Health behaviors and related disparities of
insured adults with a health care provider in the United States, 2015-2016. Preventive medicine, 120,
42-49,

This Article is brought to you for free and open access by the Faculty Research, Artistry, & Scholarship at Huskie
Commons. It has been accepted for inclusion in Faculty Peer-Reviewed Publications by an authorized administrator
of Huskie Commons. For more information, please contact jschumacher@niu.edu.


https://huskiecommons.lib.niu.edu/
https://huskiecommons.lib.niu.edu/allfaculty-peerpub
https://huskiecommons.lib.niu.edu/allfaculty
https://huskiecommons.lib.niu.edu/allfaculty-peerpub?utm_source=huskiecommons.lib.niu.edu%2Fallfaculty-peerpub%2F1086&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:jschumacher@niu.edu

Health Behaviors and Related Disparities of Insured Adults with a Health Care Provider in
the United States, 2015—2016

M. Courtney Hughes, Ph.D., M.S.2 Tamara A. Baker, Ph.D.P<, Hansol Kim, MAS, Elise G.
Valdes, Ph.D., M.S.3

@ Relias Institute, 111 Corning Road, Suite 250, Cary, NC 27518, USA
b Department of Psychology, University of Kansas, 454 Fraser Hall, Lawrence, KS 66045, USA
¢ Gerontology Program, University of Kansas, 3091 Dole, Lawrence, KS 66045, USA

Email address:
Corresponding author: M. Courtney Hughes (courtneyhughes@niu.edu)

Word count — Text: 3339
Word count — Abstract: 250



ABSTRACT

Health care providers are in a unique position to address patients’ health behaviors and social
determinants of health, factors like income and social support that can significantly impact
health. There is a need to better understand the risk behaviors of a population that providers may
counsel (i.e., those who are insured and have a provider.) Using the 2015 and 2016 CDC’s
Behavioral Risk Factor Surveillance System, we examine the prevalence of health behaviors and
the existence of disparities in health behaviors based on social determinants among American
adults. Our sample included noninstitutionalized adults aged 18 to 64 years, in the U.S.
(N>300,000). We used multivariate logistic regression analysis to assess the independent effects

of income, education, sex, race, and metropolitan status on nine key health behaviors.

Among adults with insurance and a provider (n>200,000): 1) rates of engaging in poor health
behaviors ranged from 6.4% (heavy drinking) to 68.1% (being overweight or obese), 2) rural
residence, lower income, and lower education were associated with decreased clinical preventive
services, 3) lower income and lower education were associated with lifestyle-related risks, and 4)
being black was associated with receiving more cancer screenings, no influenza vaccination,

inadequate physical activity, and being overweight or obese.

Insured adults, with a provider, are not meeting recommended guidelines for health behaviors.
Significant disparities in health behaviors related to social factors exist among this group. Health
care providers and organizations may find it helpful to consider these poor health behaviors and
disparities when determining strategies to address SDOH.

1. Introduction

In health care, there is an increasing emphasis on addressing the social determinants of health
(SDOH), defined by the World Health Organization as, “the conditions in which people are born,
grow, work, live, and age, and the wider set of forces and systems shaping the conditions of daily
life” in an effort to help lower health risks and improve health outcomes (Danaei et al., 2009;
Semahegn et al., 2018). A meta-analysis of nearly 50 studies attributed over one-third of all
annual deaths in the U.S. to social determinants of health—factors such as income, education,
social supports, and racial segregation (Galea, Tracy, Hoggatt, DiMaggio, & Karpati, 2011). A



starting point for addressing SDOH is with health care providers who are in a unigue position to
have the attention of and influence over their patients as well as access to SDOH data and
oftentimes its integration with patient medical records (Behforouz, Drain, & Rhatigan, 2014;
Kassler, Tomoyasu, & Conway, 2015). However, there is a gap in the literature about the health
behaviors of individuals who have health insurance and a health care provider--the very
population whose SDOH providers would likely be addressing in an effort to help facilitate their

patients engaging in healthier behaviors (Short & Mollborn, 2015).

A variety of factors (e.g., cost, availability, insurance, degree of cultural competence, health
literacy) drive gaining access to preventive health services and engaging in health behaviors
(U.S. Department of Health and Human Services, 2010). The main strategies offered by public
health officials, researchers, and policymakers for improving access usually center around
providing insurance and a health care provider (Agency for Healthcare Research and Quality,
2018). Insurance helps remove the cost barrier (America's Health Insurance Plans (AHIP), 2018),
as has the passing of the Affordable Care Act (ACA) in 2010 (Kaiser Family Foundation, 2017),
and health care providers are charged with making recommendations about clinical preventive
services and counseling about lifestyle behaviors (e.g. alcohol misuse, obesity prevention)
(Chauhan et al., 2017) as outlined by the U.S. Preventive Services Task Force (2018).

We predict that despite having insurance and a health care provider, these U.S. adults will still
have poor rates of health behaviors given the many other factors which play a role in such
decisions. For example, stress affects individuals across all socioeconomic levels (Kahneman &
Deaton, 2010; Luthar, 2003) and is associated with poor health behaviors (Park & lacocca, 2014;
Schneiderman, Ironson, & Siegel, 2005). Additionally, a recent study showed there are deficits in
health literacy, a factor associated with health-promoting behaviors (Aaby, Friis, Christensen,
Rowlands, & Maindal, 2017; Fernandez, Larson, & Zikmund-Fisher, 2016), even among
educated university employees (Karl & McDaniel, 2018). While improving rates of having
insurance and a health care provider can help improve health behaviors, we hypothesize that
poor rates of health behaviors and disparities in health behaviors based on demographic,
socioeconomic, and geographic factors persist among those fortunate enough to have insurance

and a health care provider. If we fail to reject this hypothesis, this knowledge may motivate



health systems and providers to help intervene on the health behaviors of their patients as well as

target vulnerable groups who are likely to have worse health behaviors.

Both the passage of the ACA and the shift from a fee-for-service payment structure to value-
based health care prioritize delivering high-quality care that prevents disease and maintains long-
term health (DeVoe et al., 2016). Greater incentives now exist for health care providers to
consider the SDOH of their patients and intervene on their own or through partnerships with
community health agencies or other health care providers. More health systems are
implementing integrated care models (Antonuzzo et al., 2017; Araujo de Carvalho et al., 2017,
Borgermans, Marchal, Busetto, Kalseth, & Kaste, 2017) and complex care management (Hong,
Abrams, & Ferris, 2014) both of which are health care models where teams of providers work
together to address the various physical, mental, and social needs of their patients. Research
shows that health care providers can help address their patients’ SDOH when armed with
education about SDOH and strategies for taking positive action (Naz, Rosenberg, Andersson,
Labonte, & Andermann, 2016; Page-Reeves et al., 2016).

While this paper focuses on the prevalence and disparities in health behaviors among a
population likely intervened upon by providers—those with insurance and a provider—, we first
present the context for their health behaviors by comparing them to all Americans and to the
other subgroups with differing status regarding having insurance and a health care provider. The
spotlight is on poor health behaviors because they account for a significant proportion of disease,
premature deaths, and health care costs for Americans (Centers for Disease Control and
Prevention; Danaei et al., 2009; Mokdad, Marks, Stroup, & Gerberding, 2004). The prevalence
of poor health behaviors such as smoking, inadequate physical activity, and heavy drinking, as
well as not receiving recommended clinical preventive services such as mammograms and
influenza vaccinations is very high in the U.S. (Fox & Shaw, 2015; Mokdad et al., 2004), and
does persist among employed and insured American adults (Hughes, Hannon, Harris, & Patrick,
2010). Furthermore, it is well documented that disparities in health behaviors related to
socioeconomic status (SES) and race/ethnicity exist among Americans (Adler & Newman, 2002;
Fox & Shaw, 2015; Pampel, Krueger, & Denney, 2010; Williams & Wyatt, 2015). For example,



Fox and Shaw’s analysis of National Health Interview Survey data highlights disparities in
health behaviors based on SES among American adults (Fox & Shaw, 2015). We examine such
disparities among those Americans with health insurance and a health care provider to better
inform health systems and providers who address SDOH by developing programs, targeting

subgroups, and providing counseling for this population.

2. Methods

2.1 Study Design and Sample

This study utilized a cross-sectional study design with data from the 2015-2016 BRFSS. The
BRFSS is a continuous, random-digit-dialed telephone survey of U.S. resident civilian
noninstitutionalized adults aged 18 years or older that collects data about health conditions,
lifestyle-related risks, and clinical preventive services utilization. Interviewers tell those
individuals selected that they will not be monetarily compensated for participating and that
taking part helps improve the health of U.S. residents. The number of interviews in each state
varies based on funding and region sizes. The BRFSS survey uses a multistage cluster design to
collect data from a sample representative of the U.S. civilian noninstitutionalized population
continuously throughout the year. The BRFSS survey interviewers collect information from one
adult resident from each household randomly contacted. Interviewers are either employed by the
CDC or universities or telephone call centers on contract with the CDC. Phone numbers are
chosen by Random Digit Dialing (RDD) techniques on both landlines and cell phones.

BRFSS uses an advanced statistical weighting method called iterative proportional fitting.
Standard demographic variables of age, gender, and race and ethnicity as well as other variables
such as marital status, education level, phone source (landline or cell), and renter or owner status
factor into BRFSS statistical weighting. We included data from all 50 U.S. states from 2015 and
2016. The BRFSS survey used a standardized set of core questions, optional modules, and
questions of interest to specific states. The data presented in this article were measured as core
questions for all states. The questionnaire was available to respondents in English or Spanish.
The survey response rates were 47.7% and 46.4% in 2016 and 48.2% and 47.2% in 2015 (for

landlines and cell phones, respectively) (Centers for Disease Control and Prevention, 2016,



2017). BRFSS survey data and documentation is available from the CDC (Centers for Disease
Control and Prevention, 2018).

The study population included adults aged 18 to 64 years, in the U.S., with health insurance and
a healthcare provider. Adults were considered insured if they reported that they had any kind of
health care coverage, including health insurance, prepaid plans such as HMOs, or government
plans such as Medicare, or Indian Health Service. Adults were considered having a provider if
they have one or more persons they think of as their personal doctor or health care provider. We

excluded adults older than 64 years because most of this group has Medicare.

2.2 Measures

We characterized the sample by two health care access variables—having insurance and a
provider. The health care access variables were based on point-in-time questions and did not ask
about health care coverage or providers over a certain duration (e.g., 12 months). Having
insurance and a provider were also inclusion criteria for the majority of our analysis in which we
focused on the subgroup of our sample who indicated having some “health care coverage” and a
person or persons they thought of as their “personal doctor or health care provider.” In this way,
we excluded individuals who were less likely to have access to health care as indicated by their
not having any kind of health care coverage nor a person or persons they considered their health
care provider. We characterized the insured with a provider sample by five demographic
variables—sex, race/ethnicity, income, education, and metropolitan status. We chose these
independent variables because they are repeatedly mentioned in the research literature describing
social determinants of health. There are other social determinants of health (e.g., social support,
food insecurity) that did not have enough data available in the BRFSS dataset and which we did

not include in our analysis.

Our dependent variables were four self-reported measures of use of recommended clinical or
preventive services and five self-reported measures of recommended lifestyle behaviors. We
chose these risks based on findings that they increase an individual’s risk for chronic disease and
earlier death. Throughout this article, all the rates for dependent variables are framed negatively

(e.g., not receiving colon cancer screening or engaging in binge drinking). (Table 1)



2.3 Statistical Analysis

For all dependent variables, we performed two types of analyses. First, we calculated the
proportion of adults with health insurance and a health care provider engaging in unhealthy
behaviors. Second, we determined the independent effects of demographic, socioeconomic, and

geographic variables on recommended health behaviors.

We used means and frequencies to describe demographic variables and health behaviors, and
multivariate logistic regression analysis to determine the independent effects of income,
education, sex, race/ethnicity, and metropolitan status on each recommended health behavior.
We used reverse coding for dependent variables that were not already framed negatively in the
dataset. We used 2016 data for all the behaviors except inadequate physical activity for which we
used 2015 data because questions on physical activity were not asked in 2016. The survey design
and weighted sampling probabilities were accounted for in our analyses, and all tests were two-

tailed. Data were analyzed using STATA version 15.0. (StataCorp LP, College Station, Texas).

3. Results
3.1 Prevalence of Health Behaviors

The study population represented adults aged 18 to 64 years, in the U.S., with health insurance
and a healthcare provider (208,972 in 2015 and 224,884 in 2016; the latter was 46% of the entire
2016 BRFSS sample.) Table 2 shows the prevalence estimates of health behaviors stratified by
different insurance and provider statuses. Table 3 and 4 show the prevalence estimates of the
health behaviors stratified by the six demographic, socioeconomic, or geographic variables.
Among the sample, the percentages not receiving clinical preventive services according to
recommendations were as high as 54.8% (no influenza vaccination) and 29.2% (no colon cancer
screening) (Table 3). The percentages engaging in lifestyle-related risks were as high as 68.1%
(being overweight or obese) and 46.6% (inadequate physical activity) (Table 4).

3.2 Use of Clinical Preventive Services



Table 5 shows the odds ratios (ORs) resulting from logistic regression analyses predicting the
receipt of clinical preventive services from the demographic, socioeconomic, and geographic
variables. Rural residence, lower income, and lower education were associated with significantly
lower receipt of clinical preventive services. Specifically, living in a rural area was associated
with lower receipt of all the clinical preventive services. Both having an income less than $25K
and an income less than $50K were associated with lower receipt of all three cancer screenings.
Additionally, having less than a college education was associated with lower receipt of colon
cancer screening, cervical cancer screening, and influenza vaccination. Black persons were
significantly more likely than white persons to receive all three cancer screenings but less likely

than white persons to receive an influenza vaccination.

3.3 Lifestyle-Related Risks

Table 6 shows the ORs resulting from logistic regression analyses predicting lifestyle-related
risks from the demographic, socioeconomic, and geographic variables. Having less than a
college education was associated with smoking, inadequate physical activity, and being
overweight or obese. Lower income levels were associated with smoking and inadequate
physical activity. Furthermore, being male was associated with being overweight or obese and
binge drinking. Black persons were significantly more likely than white persons to have
inadequate physical activity and be overweight or obese, and significantly less likely than white

persons to engage in binge drinking, heavy drinking, and smoking.

4. Discussion

The nationally representative rates of engaging in health behaviors presented here indicate that,
despite having both health insurance and a health care provider, a large proportion of such
individuals are not meeting recommendations for health behaviors. We must pay particular
attention to individuals not receiving an influenza vaccination and being overweight or obese as
reported by the majority of the respondents. We found significant disparities related to education,
income, sex, race, and metropolitan status. These findings are consistent with previous research
showing that poor health behaviors and disparities based on demographic and socioeconomic
factors exist among American adults. This study adds new findings in that we examined a subset

of the population who has both health insurance and a health care provider—two factors shown



to improve health care access and outcomes—and found that the poor health behavior and

disparities persist among this group.

We found that the only health behavior examined where individuals with a health care provider
were worse off than those without a health care provider was being overweight or obese. A
possible explanation for this is that individuals who are obese or overweight are more likely to
have comorbid conditions (e.g., diabetes, coronary heart disease) (Nguyen, Magno, Lane,
Hinojosa, & Lane, 2008; VVan Nuys et al., 2014) for which they may seek care (St Sauver et al.,
2013). This also suggests that there is an opportunity for providers to intervene on behaviors
related to obesity such as engaging in physical activity and consuming a healthy diet. Previous
studies show that medical education for physicians is lacking in the areas of physical activity and
diet (Adams, Butsch, & Kohlmeier, 2015; Cardinal, Park, Kim, & Cardinal, 2015), and that
physicians have knowledge gaps in obesity guidelines and its pathophysiology (Glauser, Roepke,
Stevenin, Dubois, & Ahn, 2015). Better training providers in obesity management and
prevention may help providers care for obese individuals (Sanchez-Ramirez, Long, Mowat, &
Hein, 2018).

We found that living in a rural area was associated with lower receipt of all the clinical
preventive services yet was not associated with engaging in fewer lifestyle-related behaviors than
those not living in a rural area. This suggests that living in rural areas does not increase the
likelihood of engaging in all poor health behaviors. Rather, barriers may exist in rural areas that
are specific to receiving services such as cancer screenings and influenza vaccination. Clinical
preventive services differ from lifestyle-related behaviors in that the individual must be present
at a clinical or community health setting to receive the services whereas he/she can engage in
behaviors such physical activity or not smoking outside the health care setting. Previous research
cites insufficient public transport, distance from clinic, and scarcity of services as barriers to
receiving health services in rural areas (Douthit, Kiv, Dwolatzky, & Biswas, 2015; Peppercorn et
al., 2013).

Lower income levels were associated with lower receipt of all of the cancer screenings and

engaging in poor lifestyle-related behaviors except for heavy drinking and binge drinking.



Reasons for the drinking exception may be that people with higher incomes can afford alcohol
and may be more likely to dine out and vacation, both of which are activities that often involve
drinking. Prior research shows that low income correlates with poor health literacy (Ayotte,
Allaire, & Bosworth, 2009; Rikard, Thompson, McKinney, & Beauchamp, 2016). Poor health
literacy may play a role in individuals with lower income not engaging in healthy behaviors by
preventing them from obtaining and processing health information available to them from their

insurers or health care providers.

This study showed that SDOH are related to health behaviors of insured adults with a health care
provider. Acknowledging the role SDOH have in the daily-lived experiences of marginalized
groups provides insight into short- and long-term outcomes and behaviors. Defined by five key
areas (economic stability, education, health and health care, neighborhood and built
environment, social and community context), SDOH allow for a broader understanding of
disease onset and the circumstances by which they exist. It is necessary to recognize that said
determinants define systems by which people are born, grow up, live, work, and age, but more
importantly that these circumstances are shaped by the distribution of money, power, and
resources nationally and globally (CDC, 2008; Marmot & Wilkinson, 2006; Solar & Irwin, 2007;
WHO, 2008).

There were associations between race and health behaviors with Black and Hispanic people
having worse rates of receiving influenza vaccination than White people and Black people being
more likely to be overweight or obese and have inadequate physical activity. Conversely, White
people had worse rates of receiving the three cancer screenings and had higher rates of binge
drinking, heavy drinking, and smoking than Black people. Interestingly, American Indian /
Alaskan Native people were more likely to be overweight or obese but less likely to have
inadequate physical activity compared to White people. One explanation for American Indian /
Alaskan Native peoples’ worse overweight and obesity rate despite its better physical activity
rate is that, over time, this group has adopted the Western diet which is high in glucose and
simple carbohydrates—two dietary factors known to cause obesity (Halpern, 2007; McCoy,
2012). It is not surprising that there were disparities based on race, given that race is a complex

and multidimensional social construct that has established a conceptual framework for how we



perceive health, illness, social demands, and environmental changes across the life course. To
understand the role of race in one’s lived experiences is to understand the extent to which the

individual identifies with that (race or cultural) group.

The guise of racial disparities, however, is often fueled by identifiable indices such as economic
assembly, education, poverty, unemployment, and food and housing insecurity. Thus, the role of
SDOH cannot be overstated. Understanding the meaning of each determinant establishes
knowledge of health outcomes, and how to best prioritize access and availability of services
across diverse populations. We recommend future research examining subsets of the population
addressed in this study (e.g., men or women only, young adults or older adults only, Black
women, White women, etc.). This would provide further insight into the existence of
associations with health behaviors for subgroups, which could then lead to targeting groups in

need of greater health intervention.

4.1 Strengths and Limitations

There are strengths to our study. First, the current analysis is based on samples from a national
dataset and has a large sample size, increasing the generalizability of the findings to the U.S.
adult population. Second, we included a variety of independent variables by which to
characterize the population which resulted in better determining which specific factors were

associated with the examined health behaviors.

There are limitations to our study. First, the findings are based on self-reported data. We expect
that respondents were likely to underreport risky health behaviors, as has been the case in other
survey-based studies (Klatsky, Gunderson, Kipp, Udaltsova, & Friedman, 2006; Rauscher,
Johnson, Cho, & Walk, 2008). However, this limitation only makes our findings more
conservative—in reality, the prevalence of engaging in poor health behaviors is likely higher
than indicated in this study. Second, these data are “cross-sectional,” or collected at a point in
time. Therefore, we can only claim that the relationships between the independent and dependent
variables are associations rather than causal. Third, we were limited to the basic questions about

whether the individuals have health insurance and a health care provider. We could not analyze



the specific types of insurance (e.g., comprehensive or catastrophic plans) or health care

provisions (e.g., behavioral health care provider, community medical center, etc.).

4.2 Implications for future research

Future research about effective education regarding SDOH aimed at health care providers could
help address the underlying barriers to better health outcomes for American adults. Additionally,
investigation into the mechanisms by which social and cultural factors influence health behaviors
would aid curriculum designers in developing training for both health care professional students
and current health care professionals’ continuing education. Furthermore, community-based
research testing the utilization of community and government resources and their availability for
health practitioners will help inform collaboration between clinicians and public health workers
in addressing living and working conditions, a strong predictor of general health (Braveman &
Gottlieb, 2014).

5. Conclusions

With evidence mounting about the integral role that SDOH plays in determining population
health, understanding which groups are most affected and adopting strategies to address
underlying social factors of health may be one way that health care providers can improve the
health outcomes of their patients. The poor health behaviors and disparities reported here suggest
looking beyond health insurance and a regular source of care to structural barriers (convenient
appointment times, transportation to clinic, waiting times), language barriers, and financial
constraints. Health care providers, in collaboration with community, government, and payers
have the opportunity to make a significant impact on disease prevention and quality of life

improvement for American adults.

References

Adler, N. E., & Stewart, J. (2010). Health disparities across the lifespan: meaning, methods, and
mechanisms. Annals of the New York Academy of Sciences, 1186(1), 5-23.

Aaby, A., Friis, K., Christensen, B., Rowlands, G., & Maindal, H. T. (2017). Health literacy is
associated with health behaviour and self-reported health: A large population-based study
in individuals with cardiovascular disease. Eur J Prev Cardiol, 24(17), 1880-1888.
doi:10.1177/2047487317729538



Adams, K. M., Butsch, W. S., & Kohlmeier, M. (2015). The State of Nutrition Education at US
Medical Schools. Journal of Biomedical Education, 2015.
doi:http://dx.doi.org/10.1155/2015/357627

Adler, N. E., & Newman, K. (2002). Socioeconomic disparities in health: pathways and policies.
Health Aff (Millwood), 21(2), 60-76. doi:10.1377/hlthaff.21.2.60

Agency for Healthcare Research and Quality. (2018). Access and Disparities in Access to health
Care. Retrieved from http://www.ahrg.gov/research/findings/nhagrdr/nhgdrl5/access.html

America's Health Insurance Plans (AHIP). (2018). The Value of Medicaid: Providing Access to
Care and Preventive Health Services. Retrieved from https://www.ahip.org/wp-
content/uploads/2018/04/ValueMedicaid_Report_4.4.18.pdf

Antonuzzo, A., Vasile, E., Sbrana, A., Lucchesi, M., Galli, L., Brunetti, I. M., . . . Ricci, S.
(2017). Impact of a supportive care service for cancer outpatients: management and
reduction of hospitalizations. Preliminary results of an integrated model of care. Support
Care Cancer, 25(1), 209-212. doi:10.1007/s00520-016-3403-z

Araujo de Carvalho, 1., Epping-Jordan, J., Pot, A. M., Kelley, E., Toro, N., Thiyagarajan, J. A.,
& Beard, J. R. (2017). Organizing integrated health-care services to meet older people's
needs. Bull World Health Organ, 95(11), 756-763. doi:10.2471/blt.16.187617

Ayotte, B. J., Allaire, J. C., & Bosworth, H. (2009). The associations of patient demographic
characteristics and health information recall: the mediating role of health literacy.
Neuropsychol Dev Cogn B Aging Neuropsychol Cogn, 16(4), 419-432.
doi:10.1080/13825580902741336

Behforouz, H. L., Drain, P. K., & Rhatigan, J. J. (2014). Rethinking the social history. N Engl J
Med, 371(14), 1277-1279. doi:10.1056/NEJMp1404846

Borgermans, L., Marchal, Y., Busetto, L., Kalseth, J., & Kaste, F. (2017). How to Improve
Integrated Care for People with Chronic Conditions: Key Findings from EU FP-7 Project
INTEGRATE and Beyond International Journal of Integrated Care, 17(4), 1-12.
doi:https://doi.org/10.5334/ijic.3096

Braveman, P., & Gottlieb, L. (2014). The social determinants of health: it's time to consider the
causes of the causes. Public Health Rep, 129 Suppl 2, 19-31.
d0i:10.1177/003335491412915206

Cardinal, B. J., Park, E. A., Kim, M., & Cardinal, M. K. (2015). If Exercise is Medicine, Where
is Exercise in Medicine? Review of U.S. Medical Education Curricula for Physical
Activity-Related Content. J Phys Act Health, 12(9), 1336-1343. doi:10.1123/jpah.2014-
0316

Centers for Disease Control and Prevention. Chronic Disease Overview. Retrieved from
https://www.cdc.gov/chronicdisease/overview/index.htm

Centers for Disease Control and Prevention. (2016). Behavioral Risk Factor Surveillance
System: 2015 Summary Data Quality Report Retrieved from
https://www.cdc.gov/brfss/annual _data/2015/pdf/2015-SDQR.pdf

Centers for Disease Control and Prevention. (2017). Behavioral Risk Factor Surveillance
System: 2016 Summary Data Quality Report Retrieved from
https://www.cdc.gov/brfss/annual_data/2016/pdf/2016-sdgr.pdf

Centers for Disease Control and Prevention. (2018). Behavioral Risk Factor Surveillance System
Retrieved from https://www.cdc.gov/brfss/

Chauhan, B. F., Jeyaraman, M. M., Mann, A. S., Lys, J., Skidmore, B., Sibley, K. M., . ..
Zarychanski, R. (2017). Behavior change interventions and policies influencing primary



http://dx.doi.org/10.1155/2015/357627
http://www.ahrq.gov/research/findings/nhqrdr/nhqdr15/access.html
https://www.ahip.org/wp-content/uploads/2018/04/ValueMedicaid_Report_4.4.18.pdf
https://www.ahip.org/wp-content/uploads/2018/04/ValueMedicaid_Report_4.4.18.pdf
https://doi.org/10.5334/ijic.3096
https://www.cdc.gov/chronicdisease/overview/index.htm
https://www.cdc.gov/brfss/annual_data/2015/pdf/2015-SDQR.pdf
https://www.cdc.gov/brfss/annual_data/2016/pdf/2016-sdqr.pdf
https://www.cdc.gov/brfss/

healthcare professionals' practice-an overview of reviews. Implement Sci, 12(1), 3.
d0i:10.1186/s13012-016-0538-8

Danaei, G., Ding, E. L., Mozaffarian, D., Taylor, B., Rehm, J., Murray, C. J., & Ezzati, M.
(2009). The preventable causes of death in the United States: comparative risk
assessment of dietary, lifestyle, and metabolic risk factors. PLoS Med, 6(4), e1000058.
doi:10.1371/journal.pmed.1000058

DeVoe, J. E., Bazemore, A. W., Cottrell, E. K., Likumahuwa-Ackman, S., Grandmont, J., Spach,
N., & Gold, R. (2016). Perspectives in Primary Care: A Conceptual Framework and Path
for Integrating Social Determinants of Health Into Primary Care Practice. The Annals of
Family Medicine, 14(2), 104-108. doi:10.1370/afm.1903

Douthit, N., Kiv, S., Dwolatzky, T., & Biswas, S. (2015). Exposing some important barriers to
health care access in the rural USA. Public Health, 129(6), 611-620.
d0i:10.1016/j.puhe.2015.04.001

Fernandez, D. M., Larson, J. L., & Zikmund-Fisher, B. J. (2016). Associations between health
literacy and preventive health behaviors among older adults: findings from the health and
retirement study. BMC Public Health, 16, 596. doi:10.1186/s12889-016-3267-7

Fox, J. B., & Shaw, F. E. (2015). Receipt of Selected Clinical Preventive Services by Adults -
United States, 2011-2012. MMWR Morb Mortal Wkly Rep, 64(27), 738-742.

Galea, S., Tracy, M., Hoggatt, K. J., DiMaggio, C., & Karpati, A. (2011). Estimated Deaths
Attributable to Social Factors in the United States. American Journal of Public Health,
101(8), 1456-1465. doi:10.2105/AJPH.2010.300086

Glauser, T. A., Roepke, N., Stevenin, B., Dubois, A. M., & Ahn, S. M. (2015). Physician
knowledge about and perceptions of obesity management. Obes Res Clin Pract, 9(6),
573-583. d0i:10.1016/j.0rcp.2015.02.011

Halpern, P. (2007). Obesity and American Indians/Alaska Natives. Retrieved from Washington,
D.C.:

Hong, C. S., Abrams, M. K., & Ferris, T. G. (2014). Toward increased adoption of complex care
management. N Engl J Med, 371(6), 491-493. doi:10.1056/NEJMp1401755

Hughes, M. C., Hannon, P. A., Harris, J. R., & Patrick, D. L. (2010). Health behaviors of
employed and insured adults in the United States, 2004-2005. Am J Health Promot,
24(5), 315-323. d0i:10.4278/ajhp.080603-QUAN-77

Kahneman, D., & Deaton, A. (2010). High income improves evaluation of life but not emotional
well-being. Proc Natl Acad Sci U S A, 107(38), 16489-16493.
doi:10.1073/pnas.1011492107

Kaiser Family Foundation. (2017). Key Facts about the Uninsured Population. Retrieved from

Karl, J. I., & McDaniel, J. C. (2018). Health Literacy Deficits Found Among Educated, Insured
University Employees. Workplace Health Saf, 66(9), 419-427.
d0i:10.1177/2165079918758773

Kassler, W. J., Tomoyasu, N., & Conway, P. H. (2015). Beyond a traditional payer--CMS's role
in improving population health. N Engl J Med, 372(2), 109-111.
doi:10.1056/NEJMp1406838

Klatsky, A. L., Gunderson, E. P., Kipp, H., Udaltsova, N., & Friedman, G. D. (2006). Higher
prevalence of systemic hypertension among moderate alcohol drinkers: an exploration of
the role of underreporting. J Stud Alcohol, 67(3), 421-428.

Luthar, S. S. (2003). The culture of affluence: psychological costs of material wealth. Child Dev,
74(6), 1581-1593.



McCoy, M. (2012). The rise of obesity and diabetes with the adoption of a western diet: a case
study of Native American communities. Harvard Law School Student Papers.

Mokdad, A. H., Marks, J. S., Stroup, D. F., & Gerberding, J. L. (2004). Actual causes of death in
the United States, 2000. Jama, 291(10), 1238-1245. doi:10.1001/jama.291.10.1238

Naz, A., Rosenberg, E., Andersson, N., Labonte, R., & Andermann, A. (2016). Health workers
who ask about social determinants of health are more likely to report helping patients:
Mixed-methods study. Can Fam Physician, 62(11), e684-e693.

Nguyen, N. T., Magno, C. P., Lane, K. T., Hinojosa, M. W., & Lane, J. S. (2008). Association of
hypertension, diabetes, dyslipidemia, and metabolic syndrome with obesity: findings
from the National Health and Nutrition Examination Survey, 1999 to 2004. J Am Coll
Surg, 207(6), 928-934. doi:10.1016/j.jamcollsurg.2008.08.022

Page-Reeves, J., Kaufman, W., Bleecker, M., Norris, J., McCalmont, K., lanakieva, V., . ..
Kaufman, A. (2016). Addressing Social Determinants of Health in a Clinic Setting: The
WellRx Pilot in Albuquerque, New Mexico. J Am Board Fam Med, 29(3), 414-418.
doi:10.3122/jabfm.2016.03.150272

Pampel, F. C., Krueger, P. M., & Denney, J. T. (2010). Socioeconomic Disparities in Health
Behaviors. Annu Rev Sociol, 36, 349-370. doi:10.1146/annurev.soc.012809.102529

Park, C. L., & lacocca, M. O. (2014). A stress and coping perspective on health behaviors:
theoretical and methodological considerations. Anxiety Stress Coping, 27(2), 123-137.
d0i:10.1080/10615806.2013.860969

Peppercorn, J. M., Houck, K., Wogu, A. F., Villagra, V., Lyman, G. H., & Wheeler, S. B.
(2013). National survey of breast cancer screening in rural America. Journal of Clinical
Oncology, 31(26_suppl), 13-13. doi:10.1200/jc0.2013.31.26_suppl.13

Rauscher, G. H., Johnson, T. P, Cho, Y. I., & Walk, J. A. (2008). Accuracy of self-reported
cancer-screening histories: a meta-analysis. Cancer Epidemiol Biomarkers Prev, 17(4),
748-757. d0i:10.1158/1055-9965.epi-07-2629

Rikard, R. V., Thompson, M. S., McKinney, J., & Beauchamp, A. (2016). Examining health
literacy disparities in the United States: a third look at the National Assessment of Adult
Literacy (NAAL). BMC Public Health, 16, 975. d0i:10.1186/5s12889-016-3621-9

Sanchez-Ramirez, D. C., Long, H., Mowat, S., & Hein, C. (2018). Obesity education for front-
line healthcare providers. BMC Med Educ, 18(1), 278. d0i:10.1186/512909-018-1380-2

Schneiderman, N., Ironson, G., & Siegel, S. D. (2005). Stress and health: psychological,
behavioral, and biological determinants. Annu Rev Clin Psychol, 1, 607-628.
doi:10.1146/annurev.clinpsy.1.102803.144141

Semahegn, A., Torpey, K., Manu, A., Assefa, N., Tesfaye, G., & Ankomah, A. (2018).
Psychotropic medication non-adherence and associated factors among adult patients with
major psychiatric disorders: a protocol for a systematic review. Syst Rev, 7(1), 10.
d0i:10.1186/s13643-018-0676-y

Short, S. E., & Mollborn, S. (2015). Social Determinants and Health Behaviors: Conceptual
Frames and Empirical Advances. Curr Opin Psychol, 5, 78-84.
doi:10.1016/j.copsyc.2015.05.002

St Sauver, J. L., Warner, D. O., Yawn, B. P., Jacobson, D. J., McGree, M. E., Pankratz, J. J., . ..
Rocca, W. A. (2013). Why patients visit their doctors: assessing the most prevalent
conditions in a defined American population. Mayo Clin Proc, 88(1), 56-67.
doi:10.1016/j.mayocp.2012.08.020



U.S. Department of Health and Human Services. (2010). Healthy People 2020. Retrieved from
https://www.healthypeople.gov/

U.S. Preventive Services Task Force. (2018). U.S. Preventive Services Task Force A and B
Recommendations.

Van Nuys, K., Globe, D., Ng-Mak, D., Cheung, H., Sullivan, J., & Goldman, D. (2014). The
association between employee obesity and employer costs: evidence from a panel of U.S.
employers. Am J Health Promot, 28(5), 277-285. doi:10.4278/ajhp.120905-QUAN-428

Williams, D. R., & Wyatt, R. (2015). Racial Bias in Health Care and Health: Challenges and
Opportunities. Jama, 314(6), 555-556. doi:10.1001/jama.2015.9260

Roux, A. V. D., Merkin, S. S., Arett, D., Chambless, L., Massing, M., Nieto, F. J., Sorlie, P.,
Szklo, M., Tyroler, H. A., & Watson, R. L. (2001). Neighborhood of residence and
incidence of coronary heart disease. New England Journal of Medicine, 345(2), 99-106.

Rubin, I. L. (2016). Social Determinants of Health. In Health Care for People with Intellectual
and Developmental Disabilities across the Lifespan (pp. 1919-1932). Springer
International Publishing.

Sims, M., Lipford, K.L., Patel, N., Ford, C.D., Min, Y, & Wyatt, S.B. (2017). Psychosocial
factors and behaviors in African Americans: The Jackson Heart Study. American
Journal of Preventive Medicine, 52(1), S48-S55.

Solar, O., & Irwin, A. (2007). A conceptual framework for action on the social determinants of
health. Discussion paper for the Commission on Social Determinants of Health. Geneva,
World Health Organization.

Stepanikova, I, Baker, E.H., Simoni, Z.R., Zhu, A., Rutland, S.B...Wilkinson, L.L. (2017). The
role of perceived discrimination in obesity among African Americans. American Journal
of Perceived Medicine, 52(1S1), S77-S85.

Williams, D. R., & Collins, C. (2001). Racial residential segregation: A fundamental cause of
racial disparities in health. Public Health Reports, 116(5), 404-416.

World Health Organization (2007). Everybody’s Business. Strengthening Health Systems to
Improve Health Outcomes: WHQO'’s Framework for Action. Geneva, Switzerland: WHO

World Health Organization, Commission on Social Determinants of Health. (2008). Closing the
gap in a generation: health equity through action on the social determinants of health.
Final report of the Commission on Social Determinants of Health. Geneva.



https://www.healthypeople.gov/

Table 1: Definitions of Study Variables Used in the Behavioral Risk Factor Surveillance System Survey*

Variable

Definition

Clinical preventive services

No breast cancer
screening

No cervical cancer
screening

No colon cancer
screening

No influenza vaccination

Lifestyle-related risks
Binge drinking

Heavy drinking

Inadequate Physical
Activity

Overweight / obese
Smoking

Socioeconomic

Age

Sex

Race/ethnicity

Annual household
income

Education

Metropolitan status
Health care access

Have health insurance

Have health care provider

Dependent

No receipt of a mammogram within the past 2 y among women aged
40-64 y

No receipt of a Papanicolaou test within the past 3 y among women
aged 21-64 y with an intact uterus

No receipt of either fecal occult blood testing within the pasty or
blood stool and sigmoidoscopy within the past 5 y or colonoscopy
within the past 10 y among adults aged 50-64 y

No receipt of an influenza vaccine by injection or nasal spray within
the past year among adults aged 50-64 y

Having >= 5 drinks on one occasion among men aged 18-64 y or having
>= 4 drinks on one occasion among women aged 18-64 y

Having, on average, > 14 drinks per week among men aged 18-64 y or
having > 7 drinks per week among women aged 18-64 y

Not participating in moderate physical activity for >= 30-min total >=5
d/wk and not participating in vigorous physical activity for >= 20-min
total>= 3 d/wk among adults aged 1864 y, based on respondent
estimates of physical activity participation
Having a body mass index greater than 25 among adults aged 18-64 y
Current smokers among adults aged 18-64 y

Independent

Age of respondent, categorized (see Tables 2 & 3 for age groups)
Sex of respondent

Racial/ethnic group with which respondent identifies

Annual household income from all sources

Level of education completed
Metropolitan status group with which respondent identifies

Indicated having “any kind of health care coverage, including health
insurance, prepaid plans such as HMOs, government plans such as
Medicare, or Indian Health Service?”

Indicated yes to whether there was one person or more than one
person “you think of as your personal doctor or health care provider”

*Recommendation Source: U.S. Preventive Services Task Force



Table 2: Proportion of Adults with Different Insurance and Provider Statuses Not Receiving Clinical Preventive Services and Not Engaging in
Recommended Lifestyle-Related Behaviors

% (95% Confidence Interval) of Respondents

Outcome

All
(N = 303,047)

Insured
with Provider
(n =224,884)

Insured
without Provider
(n=44,474)

Uninsured
with Provider
(n=14,181)

Uninsured
without Provider
(n=17,114)

Clinical Preventive Services

No Breast Cancer Screening

26.7 (25.4-28.1)

22.1(21.0-23.2)

50.4 (48.4-52.4)

44.7 (42.3-47.1)

69.1 (66.5-72.0)

No Cervical Cancer Screening

19.2 (18.4-20.1)

14.9 (14.3-15.6)

31.6 (30.3-32.8)

29.8 (28.1-31.6)

45.3 (43.2-47.4)

No Colon Cancer Screening

34.7 (33.3-36.0)

29.2 (28.1-30.3)

60.1 (58.4-61.8)

54.9 (52.9-57.0)

81.0 (79.6-82.5)

No Influenza Vaccination

59.7 (58.3-61.1)

54.8 (53.6-56.0)

72.0 (71.0-73.1)

71.3 (69.7-72.9)

81.5 (80.5-82.5)

Lifestyle-Related Behaviors

Binge Drinking

17.9 (16.9-18.8)

16.1 (15.2-17.1)

25.2 (23.7-26.7)

16.7 (15.5-17.8)

23.1(21.8-24.5)

Heavy Drinking

6.9 (6.5-7.3)

6.4 (6.0-6.7)

8.8 (8.3-9.2)

6.9 (6.2-7.6)

9.0 (8.4-9.6)

Inadequate Physical Activity

47.9 (46.4-49.3)

46.6 (45.1-48.1)

49.1 (47.5-50.7)

54.6 (53.0-56.2)

56.2 (54.3-58.1)

Overweight / Obese

66.8 (65.8-67.8)

68.1(67.1-69.2)

61.3 (60.0-62.6)

68.5 (67.1-69.9)

62.4 (61.2-63.6)

Smoking

18.5(17.5-19.6)

16.3 (15.2-17.3)

22.0 (20.4-23.5)

27.0 (25.0-29.0)

32.9 (30.4-35.4)

* Some variables do not sum to 303,047 because of missing data.




Table 3: Proportion of Adults Insured with a Provider Not Receiving Clinical Preventive Services

% (95% Confidence Interval) of Respondents

No. of No Breast Cancer No Cervical Cancer No Colon Cancer No Influenza
Variable Subjects Screening Screening Screening Vaccination
All 224,884 26.7 (25.4-28.1) 19.2 (18.4-20.1) 34.7 (33.3-36.0) 59.7 (58.3-61.1)
Sex
Men 102,749 NA NA 29.8 (28.7-30.9) 57.5 (56.4-58.6)
Women 122,112 22.1(21.0-23.2) 14.9 (14.3-15.6) 28.8 (27.7-30.0) 52.8 (51.4-54.2)
Age,y
18-24 19,312 NA 29.4 (27.7-31.0) NA 61.8 (60.3-63.3)
25-34 35,211 NA 10.7 (10.0-11.3) NA 59.4 (58.1-60.8)
35-44 39,529 38.7 (36.8-40.6) 11.6 (10.8-12.3) NA 58.5(57.2-59.9)
45-54 54,463 21.9 (20.7-23.2) 13.7 (12.8-14.5) 42.6 (41.4-43.9) 56.6 (55.3-57.8)
55-64 76,371 18.5 (17.5-19.5) 18.2 (17.3-19.2) 24.2 (23.1-25.3) 49.3 (48.1-50.6)
Race/ethnicity
White 166,119 22.4 (21.2-23.5) 15.0 (14.2-15.8) 28.5(27.3-29.7) 53.9 (52.8-55.1)
Black 20,776 16.5 (15.4-17.6) 11.9 (11.0-12.8) 29.2 (27.6-30.8) 59.6 (57.8-61.3)
Asian/Hawaiian/Pacific Islander 6609 23.3 (17.7-28.9) 21.6 (18.4-24.8) 35.1 (30.6-39.6) 51.0 (48.6-53.5)
American Indian/Alaskan Native 4045 29.6 (26.5-32.7) 20.9 (18.4-23.4) 38.7 (34.9-42.5) 52.7 (49.8-55.6)
Hispanic 6136 26.5(22.8-30.1) 15.2 (13.4-17.0) 31.7 (29.6-33.7) 59.1 (57.4-60.8)
Other 21200 23.4 (21.0-25.7) 13.8 (12.5-15.1) 35.7 (33.0-38.4) 57.5 (54.6-60.5)
Income
< 15,000 18,304 29.6 (28.0-31.1) 24.4 (22.3-25.9) 37.8 (36.6-39.1) 57.6 (56.5-58.8)
15,000-24,999 27,159 28.7 (27.2-30.2) 21.0(19.8-22.2) 36.8 (35.5-38.0) 58.9 (57.8-59.9)
25,000-49,999 41,211 24.6 (23.4-25.9) 16.6 (15.7-17.4) 32.5(31.1-34.0) 58.5 (57.2-59.7)
> 50,000 98,210 19.1 (18.0-20.3) 10.9 (10.3-11.5) 25.1 (24.0-26.2) 53.0 (51.7-54.3)
Education
< High school 16,475 28.0 (25.8-30.1) 23.5(20.9-26.1) 42.3 (40.7-43.9) 58.6 (57.2-59.9)
High school graduate 60,886 24.1 (23.0-25.3) 19.4 (18.5-20.3) 33.8 (32.7-35.0) 59.6 (58.8-60.9)
Some college 62,977 23.4 (22.1-24.8) 16.3 (15.5-17.0) 29.5 (28.3-30.7) 57.1 (55.9-58.3)
College graduate 83,924 19.4 (18.3-20.5) 11.3 (10.6-11.9) 37.0(29.4-44.7) 49.5 (48.1-50.9)
Metropolitan Status
City 35,224 22.8 (21.5-24.1) 13.4 (12.5-14.4) 25.7 (24.5-26.8) 53.6 (52.2-55.0)
Outside city 18,615 22.3 (20.0-24.6) 14.0 (12.7-15.4) 26.0 (24.1-27.8) 55.1(52.6-57.6)
Suburban 15,810 24.4 (22.9-25.9) 14.5 (13.3-15.8) 27.4 (26.0-28.8) 57.3 (55.2-59.5)
Rural 34,227 28.0(26.3-29.7) 18.1(17.1-19.2) 32.4 (30.7-34.0) 59.3 (57.7-60.8)




* Some variables do not sum to 224,884 because of missing data.



Table 4: Proportion of Adults Insured with a Provider Not Engaging in Recommended Lifestyle-Related Behaviors

% (95% Confidence Interval) of Respondents
Inadequate
No. of Heavy Drinking Physical Activity Overweight / Smoking
Variable Subjects Binge Drinking Obese

All 224,884 17.9 (16.9-18.8) 6.9 (6.5-7.3) 47.9 (46.4-49.3) 66.8 (65.8-67.8) 18.5(17.5-19.6)
Sex

Men 102,749 21.5(20.4-22.6) 6.6 (6.2-6.9) 45.5 (44.1-46.9) 76.1 (75.2-77.0) 16.7 (15.7-17.7)

Women 122,112 12.3(11.5-13.1) 6.3 (5.8-6.7) 47.4 (45.7-49.0) 61.9 (60.5-63.2) 16.0 (14.9-17.0)
Age,y

18-24 19,312 27.2 (25.4-29.0) 7.6 (7.0-8.2) 43.6 (42.4-44.7) 43.1 (41.7-44.4) 11.9 (10.9-12.8)

25-34 35,211 25.1(23.8-26.4) 6.6 (6.1-7.0) 47.8 (46.6-49.1) 61.3 (59.9-62.6) 18.0 (16.6-19.3)

35-44 39,529 19.2 (18.0-20.5) 6.3 (5.9-6.8) 47.4 (46.0-48.8) 68.3 (67.1-69.6) 16.7 (15.3-18.2)

45-54 54,463 15.5 (14.6-16.5) 6.5 (6.1-6.9) 47.0 (45.4-48.7) 72.0 (70.9-73.1) 17.0 (15.9-18.1)

55-64 76,371 10.7 (10.0-11.3) 6.1 (5.7-6.5) 46.1 (44.3-47.9) 71.7 (70.7-72.7) 15.7 (14.8-16.7)
Race/ethnicity

White 166,119 17.0 (15.9-18.0) 6.9 (6.5-7.3) 45.1 (43.6-46.6) 67.3 (66.2-68.4) 16.1 (15.0-17.3)

Black 20,776 11.7 (10.7-12.7) 4.2 (3.6-4.7) 57.0 (55.2-58.8) 78.5 (77.3-79.6) 17.7 (16.1-19.3)

Asian/Hawaiian/Pacific Islander 6609 11.0(9.1-12.8) 3.2(2.2-4.2) 47.6 (45.2-50.0) 47.8 (42.0-53.5) 7.9 (6.8-9.0)

American Indian/Alaskan Native 4045 14.1 (12.1-16.1) 5.9 (4.5-7.3) 49.0 (46.7-51.4) 74.2 (71.8-76.5) 28.7 (24.3-33.0)

Hispanic 6136 15.9 (14.2-17.6) 6.3 (5.2-7.3) 45.0 (43.2-46.7) 68.9 (67.2-70.6) 23.9 (20.8-27.0)

Other 21200 15.9 (15.1-16.7) 4.9 (4.4-5.4) 51.4 (48.8-53.9) 70.5 (69.4-71.7) 13.2 (11.9-14.4)
Income

< 15,000 18,304 11.7 (10.9-12.6) 4.6 (4.2-5.0) 61.0 (58.7-63.4) 70.4 (69.3-71.4) 36.0 (33.9-38.1)

15,000-24,999 27,159 13.3(12.2-14.4) 5.4 (5.0-5.9) 56.8 (55.0-58.6) 71.1(70.0-72.3) 28.8 (27.4-30.2)

25,000-49,999 41,211 15.6 (14.7-16.5) 6.3 (5.9-6.7) 50.8 (49.5-52.2) 71.5(70.4-72.6) 19.9 (18.9-20.9)

> 50,000 98,210 18.7 (17.6-19.7) 7.3 (6.9-7.7) 40.9 (39.6-42.2) 67.2 (66.1-68.2) 9.6 (9.0-10.1)
Education

< High school 16,475 12.1(11.0-13.3) 4.9 (4.4-5.5) 64.1 (62.0-66.2) 73.5(72.3-74.7) 38.1(35.0-41.3)

High school graduate 60,886 16.1 (15.0-17.2) 6.6 (6.2-7.0) 54.4 (52.8-56.0) 72.6 (71.9-73.4) 24.6 (23.5-25.8)

Some college 62,977 16.8 (15.7-17.9) 6.6 (6.1-7.0) 48.3 (46.9-49.7) 70.8 (69.9-71.8) 18.3(17.3-19.3)

College graduate 83,924 16.3 (15.4-17.2) 6.4 (6.0-6.8) 39.3(37.9-40.7) 62.9 (61.5-64.2) 7.0 (6.6-7.4)
Metropolitan Status

City 35,224 13.2 (12.6-13.8) 6.1 (5.8-6.4) 45.7 (44.0-47.4) 67.5 (66.2-68.8) 15.8 (14.7-16.9)

Outside city 18,615 13.6 (12.7-14.4) 6.0 (5.4-6.6) 44.6 (42.5-46.7) 66.8 (65.4-68.2) 14.6 (13.0-16.1)

Suburban 15,810 13.9 (13.0-14.7) 6.4 (5.7-7.1) 47.3 (45.2-49.3) 70.3 (68.7-71.9) 17.7 (16.3-19.1)




Rural 34227 | 137(122-151) |  6.2(556.9) | 49.0(46.4-51.6) | 70.4(69.1-71.7) | 20.3(19.0-21.6) |

* Some variables do not sum to 224,884 because of missing data.

**The number of subjects in 2015 was 208,972. This dataset was only used for calculating inadequate physical activity and subgroup number of participants
were very proportional to that from the 2016 dataset.



Table 5: Comparisons Between Receipt of Clinical Preventive Services and Demographic, Socioeconomic, and Geographic Variables

Odds Ratio (95% Confidence Interval) of Respondents
No Cervical Cancer No Colon Screening

No Breast Cancer No Influenza

Variable

Screening

Screening

Vaccination

Income
< 15,000
15,000-24,999
25,000-49,999
> 50,000
Education
< High school
High school graduate
Some college
College graduate
Metropolitan Status
City
Outside city
Suburban
Rural
Sex
Men
Women
Race/ethnicity
White
Black

Asian/Hawaiian/Pacific Islander
American Indian/Alaskan Native

Hispanic
Other

1
0.94 (0.85-1.02)
0.73 (0.66-0.81)
0.53 (0.48-0.58)

1
0.95 (0.85-1.02)
1.03 (0.9-1.18)
0.90 (0.79-1.04)

1
1.05 (0.90-1.10)
1.03 (0.93-1.14)
1.15 (1.05-1.26)

1
N/A

1
0.58 (0.51-0.65)
1.18 (0.81-1.71)
1.10 (0.89-1.34)
1.07 (0.87-1.33)
1.00 (0.87-1.16)

1
0.82 (0.72-0.93)
0.61 (0.54-0.69)
0.38 (0.33-0.44)

1
0.82 (0.72-0.93)
0.88 (0.75-1.02)
0.70 (0.58-0.84)

1
1.07 (0.97-1.17)
1.03 (0.92-1.14)
1.19 (1.09-1.30)

1
N/A

1
0.54 (0.46-0.62)
1.27 (0.94-1.70)
0.98 (0.80-1.21)
0.82 (0.68-0.99)
0.62 (0.50-0.78)

1
0.99 (0.93-1.06)
0.86 (0.80-0.93)
0.67 (0.62-0.72)

1
0.99 (0.93-1.06)
0.76 (0.70-0.82)
0.63 (0.58-0.70)

1
1.03 (0.95-1.12)
1.07 (1.01-1.14)
1.24 (1.15-1.34)

1
0.88 (0.80-0.93)

1
0.85 (0.78-0.93)
1.42 (1.02-1.98)
1.27 (1.04-1.56)
1.10 (0.97-1.26)
1.06 (0.94-1.19)

1
1.03 (0.97-1.10)
1.07 (0.99-1.14)
0.97 (0.91-1.03)

1
1.03 (0.97-1.10)
1.01 (0.95-1.08)
0.78 (0.73-0.84)

1
1.08 (0.99-1.18)
1.15(1.08-1.22)
1.18 (1.12-1.25)

1
0.85 (0.83-0.88)

1
1.28 (1.18-1.39)
0.98 (0.88-1.08)
0.84 (0.72-0.98)
1.21(1.11-1.33)
1.13 (1.02-1.26)




Table 6: Comparisons Between Lifestyle-Related Risks and Demographic, Socioeconomic, and Geographic Variables

Odds Ratio (95% Confidence Interval) of Respondents

Binge Drinking Heavy Drinking Inadequate Physical Overweight / Obese Smoking
Variable Activity
Income
< 15,000 1 1 1 1 1

15,000-24,999
25,000-49,999
> 50,000
Education
< High school
High school graduate
Some college
College graduate
Metropolitan Status
City
Outside city
Suburban
Rural
Sex
Men
Women
Race/ethnicity
White
Black
Asian/Hawaiian/Pacific Islander
American Indian/Alaskan Native
Hispanic
Other

1.12 (1.00-1.25)
1.34 (1.23-1.47)
1.78 (1.62-1.96)

1
1.10 (0.99-1.22)
1.06 (0.93-1.19)
0.89 (0.79-1.00)

1
1.02 (0.95-1.10)
1.03 (0.95-1.11)
1.00 (0.90-1.12)

1
0.53(0.51-0.56)

1
0.77 (0.68-0.86)
0.50 (0.38-0.67)
1.08 (0.90-1.30)
0.89 (0.78-1.03)
1.00 (0.88-1.15)

0.10 (0.96-1.36)
1.36 (1.20-1.54)
1.64 (1.44-1.85)

1
1.15 (0.94-1.42)
1.09 (0.88-1.36)
0.99 (0.80-1.22)

1
0.95 (0.87-1.05)
0.99 (0.87-1.11)
0.94 (0.83-1.05)

1
1.06 (0.96-1.17)

1
0.60 (0.52-0.69)
0.39 (0.26-0.58)
0.72 (0.51-1.02)
0.93 (0.73-1.18)
0.60 (0.50-0.71)

0.83 (0.78-0.89)
0.69 (0.65-0.74)
0.51 (0.48-0.55)

1
0.43 (0.07-0.87)
0.65 (0.60-0.72)
0.50 (0.44-0.55)

1
0.99 (0.94-1.06)
1.02 (0.96-1.09)
1.05 (0.98-1.13)

1
1.08 (1.03-1.13)

1
1.39 (1.30-1.50)
1.24 (1.09-1.42)
0.86 (0.74-0.99)
0.84 (0.75-0.94)
1.06 (0.95-1.17)

1.04 (1.01-1.17)
1.18 (1.11-1.25)
1.01 (0.95-1.08)

1
1.05 (0.90-1.11)
0.99 (0.90-1.10)
0.68 (0.61-0.76)

1
0.99 (0.94-1.05)
1.16 (1.08-1.25)
1.15 (1.07-1.23)

1
0.46 (0.44-0.49)

1
2.09 (1.91-2.29)
0.47 (0.40-0.56)
1.30 (1.12-1.50)
1.10 (0.98-1.23)
1.16 (1.05-1.27)

0.79 (0.75-0.83)
0.53 (0.50-0.56)
0.28 (0.26-0.30)

1
0.65 (0.60-0.70)
0.54 (0.49-0.60)
0.23 (0.20-0.26)

1
0.95 (0.89-1.00)
1.01 (0.95-1.08)
0.99 (0.91-1.06)

1
0.97 (0.93-1.01)

1
0.74 (0.65-0.84)
0.48 (0.39-0.58)
1.27 (0.94-1.70)
1.26 (1.08-1.46)
0.51 (0.43-0.60)
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