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The Economic Burden of Preventable Chronic Diseases in Rhode Island
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The Centers for Disease Control and Prevention (CDC) have 
identified seven chronic conditions where a comprehensive 
approach to prevention could save tremendous health care 
costs and reduce premature disability and death in the US. 
These potentially “preventable” chronic diseases include 
heart disease, stroke, some cancers, diabetes, arthritis,1 and 
asthma.2 

In 2014, the Milken Institute study estimated the impact  
on the US economy of seven chronic diseases – cancer, 
diabetes, hypertension, stroke, heart disease, pulmonary 
conditions, and mental illness – at $1.3 trillion annually.3 
Projected costs were $28 billion more than that forecast in 
2007.4 The leading drivers of health care costs were increas-
es in treatment intensity,5 and the dramatic rise in the obe-
sity rate among US adults age > 20 years, now at 34.9%.6 
Obesity has long been recognized as a modifiable risk factor 
for osteoarthritis,7 and more recently rheumatoid arthritis 
in women.8 It costs an estimated $185 billion to treat os-
teoarthritis (in 2007 US dollars),9 and $8.4 billion to treat 
rheumatoid arthritis (2005 US dollars).10 If trends in adult 
obesity persist, the economic burden to the US health care 
system for treating arthritis will significantly surpass previ-
ous estimates. Depression is a frequent concomitant of most 
medical problems, and it makes treatment of both disorders 
more challenging and costly. 

This report examines the prevalence of arthritis, current 
asthma, diabetes, and cardiovascular disease, with and with-
out current obesity and current depression, to estimate the 
public health burden of preventable chronic diseases. We also  
explore the economic impact of these chronic conditions on 
Rhode Island’s health care system. 

METHODS

Study sample. We analyzed data from the 2011 and 2012 
Rhode Island Behavioral Risk Factor Surveillance System 
(BRFSS). The BRFSS is a cross-sectional survey that uses 
a multistage-cluster design based on random-digit dialing 
of landline and cell phones to select a representative sam-
ple from each state’s noninstitutionalized civilian popula-
tion aged 18 and older. The 2011–2012 sample used in this  
analysis included adults 20 years and older (N= 11,726).

Variables. Respondents were asked whether a doctor, 
nurse, or other health professional had ever diagnosed the 
following health conditions: (1) a heart attack, also called 

a myocardial infarction; (2) coronary artery disease; (3) a 
stroke; (4) asthma; (5) arthritis (defined in this questionnaire 
as rheumatoid arthritis, gout, lupus, or fibromyalgia); (6) dia-
betes; and 7) high blood pressure. Adults ever diagnosed with 
asthma were asked if they still had asthma (current asthma). 
The presence or absence of each condition was determined 
by a “yes” or “no” response, respectively. Women reporting 
diabetes or high blood pressure only when pregnant were  
excluded from these respective variables.  

Cardiovascular disease was based on a “yes” response to 
having one or more of the following diagnosed conditions: 
high blood pressure, myocardial infarction, coronary artery 
disease, or a stroke. This variable was computed from the 
2011 BRFSS as the question regarding hypertension is asked 
every other year in the BRFSS questionnaire, on the odd years. 

Current depression (yes/no) was defined as having a score 
of three or higher on the Patient Health Questionnaire-2 
(PHQ-2),11 which requires further evaluation for major de-
pression,12 or reporting feelings of stress, depression, and 
problems with emotions for ≥ 14 days in the past month.13 
Body mass index (BMI=weight [kg]/height [m]2; < 25, under-
weight to normal weight; 25 to < 30, overweight; > 30, obese) 
was based on respondents’ self-reported weight and height at 
the time of the survey. 

Statistical analysis. Statistical significance tests were per-
formed to compare the differences in the prevalence of four 
categories of chronic disease health status: 1) self-reported 
diagnosed chronic condition without current obesity or cur-
rent depression; 2) self-reported diagnosed chronic condition 
with current obesity, but not current depression; 3) self-re-
ported diagnosed chronic condition with current depression, 
but not current obesity; 4) self-reported diagnosed chron-
ic condition with current obesity and current depression  
(Table 1). Analyses conducted in SAS v.9.3 (SAS Institute, 
Cary NC) accounted for the complex survey design. 

The CDC Chronic Disease Cost Calculator version 2 was 
used to generate estimates of direct medical expenditures (of 
all payers, including the uninsured) and absenteeism costs 
for arthritis, asthma, depression, diabetes, and cardiovascu-
lar disease (congestive heart failure, coronary heart disease, 
hypertension, stroke, and other cerebrovascular disease).14 
Data for the analysis of obesity-related health care costs in 
Rhode Island came from Bending the Obesity Cost Curve 
in Rhode Island,15 which drew on micro health simula tion 
models published in a peer-reviewed study.16
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RESULTS 

The prevalence of a chronic disease with co-occurring obe-
sity, but not current depression, was highest for adults with 
diabetes (36.6%; Table 1). Adults with current asthma had 
the highest prevalence of a chronic disease with co-occurring 
depression, but not obesity (21.7%). The 95% confidence 
intervals (CIs) for adults with asthma, however, slightly 
overlapped those for adults with arthritis and co-occurring 
depression but not obesity. Having a chronic condition 
with co-occurring obesity and depression was more com-
mon among adults with diabetes than arthritis (16.7% and 
11.3%, respectively). Additional analyses found that among 
adults who reported that they had not been diagnosed with 
cardiovascular disease, arthritis, asthma, or diabetes, 2.5% 
were currently depressed and obese (n = 7,803); 15.2% were 
obese but not currently depressed (n = 46,944); 11.3% were 
currently depressed but not obese (n = 34,901); and 70.9% 
were not obese or depressed (n= 218,606; data not shown). 

The four potentially preventable chronic conditions 

Weighted % (95% CI)4

Chronic conditions with and without obesity and depression

Characteristic Arthritis Current Asthma Diabetes CVD 

Has a chronic condition without current obesity  
or current depression

48.4  (46.3 – 50.5) 43.9 (40.0 – 47.8.) 34.5  (30.8 – 38.1) 51.5  (48.8 – 54.2)

Has a chronic condition with  current  obesity but  
not current depression 

23.6  (21.8 – 25.3) 21.5  (18.5 – 24.6) 36.6 (32.8 – 40.4) 24.6  (22.4 – 26.8)

Has a chronic condition with current depression but 
 not current obesity

16.7  (15.0 – 18.5) 21.7 (18.4 – 25.1) 12.2  (9.5 – 14.9) 11.9  (10.3 – 13.6)

Has a chronic condition with both current depression  
and current obesity  

11.3  (9.9 – 12.7) 12.8  (10.2 – 15.5) 16.7  (13.5 – 19.8) 11.9  (9.8 – 14.1)

Table 1. Percentage of Rhode Island adults age > 20 years with a self-reported diagnosed chronic disease, obesity,1 and depression,2 2011 and 20123

1. BMI = (weight [kg]/height [m2]); Obesity = BMI > 30.
2. Current depression, anxiety, stress for 14 or more days in the past month and/or depression for two or more weeks defined by a score of 3 or higher on the Patient 
Health Questionnaire-2.
3. Data are from the 2011-2012 Rhode Island Behavioral Risk Factor Surveillance System (BRFSS), except for cardiovascular disease (CVD), which is calculated from the 
2011 BRFSS to include respondents with diagnosed hypertension.
4. CI = confidence interval. 

Medical Expenditures (Direct Cost) Indirect Cost Total

All Payers Medicaid Medicare Private Insurers Absenteeism All Payers + Absenteeism

Arthritis $427 $29 $128 $155 $57 $484 

Asthma $123 $40 $25 $40 $15 $138 

Depression $205 $22 $44 $76 $24 $229 

Diabetes $446 $57 $137 $119 $16 $462 

CVD $1,153 $126 $375 $321 $52 $1,205 

Table 2. Medical cost estimate for chronic diseases in Rhode Island, 2010

1. Costs reported in millions of dollars for the entire state population.
2. Annual expenditures inflated to 2010 $ following recommendations from the Agency for Healthcare Research and Quality. Costs include expenditures for office-based 
visits, hospital outpatient visits, emergency room visits, inpatient hospital stays, dental visits, home health care, vision aids, other medical supplies and equipment,  
prescription medicines, and nursing homes.
3. All results generated from the tool are estimates. Actual costs may be larger or smaller than those reported.
4. The costs for cardiovascular disease (CVD) include diseases of the heart, stroke, and an estimate of hypertension costs that avoids double-counting of costs with other diseases.
5. Data source: CDC’s Chronic Disease Cost Calculator (CDCC) version 2 (www.cdc.gov/nccdphp/resources/calculator.htm).

shown in Table 1 cost Rhode Island $2.15 billion in direct 
medical expenditures in 2010 (all payers), which increased 
to more than $2.35 billion when treatment for depression 
was included (Table 2). Loss in economic productivity, as 
measured by costs associated with absenteeism, totaled 
$164 million (including for depression), and was highest for 
people with arthritis ($57 million). In 2020, costs for treating 
preventable chronic diseases in Rhode Island are projected 
to increase dramatically over costs in 2014. The estimated 
cost increases range from 28.3% for depression to 33.4% 
for cardiovascular disease (Table 3). Annual obesity-related 
health care spending in Rhode Island could increase from 
$2.0 billion in 2010 to as high as $2.4 billion in 2030, based 
on the predicted rise in the state’s adult obesity rates from 
26.0% in 2010 to 53.8% in 2030 (Table 4).

DISCUSSION
Our study showed that in a statewide population-based 
sample of Rhode Island adults ages ≥ 20 years with arthritis, 
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asthma, diabetes or cardiovascular disease, 11% to 17% live 
with a triple health burden. They have a diagnosed but po-
tentially preventable chronic disease, are obese according 
to self-reported height and weight data, and are currently 
depressed based on responses to the Patient Health Ques-
tionnaire (PHQ-2) and a health indicator measuring frequent 
mental distress. In less than 10 years (2014 to 2020), medical 
expenditures for treating these preventable chronic condi-
tions will increase by about 30% for arthritis and asthma, 
and 33% for diabetes and cardiovascular disease. We could 
not, however, estimate how much of these increases result-
ed from the projected increases in medical costs for treating 
adults with co-occurring obesity or depression. 

Researchers at the National Heart Forum (NHF) estimate 
that obesity-related health care costs for Rhode Island could 
increase by 20% from 2010 to 2030, the 11th highest pro-
jected increase in the country.17 If Rhode Island’s projected 
adult obesity rate exceeds 50% by 2030, the effects would be 
sobering. This would translate into 28,655 new cases of coro-
nary heart disease and stroke, 26,754 new cases of hyperten-
sion, 17,497 new cases of arthritis, 13,215 new cases of type 
2 diabetes, and 4,149 new cases of obesity-related cancer in 
Rhode Island per 100,000 population.17  The economic mod-
els presented in this brief could not account for whether the 
chronic conditions noted above developed in the absence of 
obesity, in the presence of obesity, or with obesity as a con-
tributing risk factor. Our purpose was to show the potential 
impact of the projected rise in adult obesity rates on health 
care costs in Rhode Island.  

Estimating the costs of potentially preventable 

Year Arthritis Asthma Depression Diabetes CVD

2014 $587 $168 $279 $617 $1,599 

2015 $615 $175 $291 $647 $1,677 

2016 $643 $183 $304 $678 $1,757 

2017 $672 $191 $317 $711 $1,842 

2018 $703 $200 $330 $744 $1,932 

2019 $735 $208 $344 $780 $2,028 

2020 $770 $218 $358 $819 $2,133 

Percent increase6

2014-2020
31.1% 29.8% 28.3% 32.7% 33.4%

Table 3. Projected medical costs for chronic diseases in Rhode Island, 2014-20201-5

1. Costs reported in millions of dollars for the entire state population.
2. The projections: 1) are medical costs only, including nursing home costs but excluding 
absenteeism costs; 2) are based on default inputs; 3) are reported in 2010 $ and do not project 
inflation; and 4) assume no changes in policy or technology and exclude changes due to the 
Affordable Care Act.
3. All results generated from the tool are estimates. Actual costs may be larger or smaller than 
those reported.
4. The costs for cardiovascular disease (CVD) include diseases of the heart, stroke, and an  
estimate of hypertension costs that avoids double-counting of costs with other diseases.
5. Data source: CDC’s Chronic Disease Cost Calculator (CDCC) version 2 (www.cdc.gov/nccd-
php/resources/calculator.htm).
6. Percent increase is calculated at Time 2 – Time 1 / Time 1.

Projected annual costs (adult population)

2010 2020 2030

Adult obesity rates1 26.0% 36.0% 53.8%

Health care costs2,3 $2000 $2200 $2400

Percent increase in costs 4

2010 to 2020 10.0%

2020 to 2030 9.1%

2010 to 2030 20.0%

Table 4. Adult obesity rates in Rhode Island and obesity- 

related health care spending in Rhode Island if current  

obesity trends continue, 2010 to 2030

1. Data are from F as in Fat: How Obesity Threatens America’s  
Future 2012. Issue Report. Trust for America’s Health and Robert 
Wood Johnson Foundation.
2. Data are from Bending the Obesity Cost Curve in Rhode Island. 
September 2012. Trust for America’s Health and Robert Wood 
Johnson Foundation.
3. Costs are in millions of dollars.
4. Percent increase is calculated at Time 2 – Time 1/Time 1.

chronic diseases with co-occurring depression is challenging.  
Cross-sectional18 and longitudinal19 studies have docu-
mented that depression is an independent risk factor for 
developing chronic physical conditions. Other research has 
demonstrated a bi-directional relationship between depres-
sion and chronic conditions.20 CDC researchers have found 
that the prevalence of current depression among US adults 
is highest in states where a greater prevalence of chron-
ic conditions, such as obesity, had been observed.21 These 
findings raise a provocative issue. We suggest that even if 
Rhode Island was able to reduce the prevalence of certain 
preventable chronic diseases through prevention and early 
intervention, future health care costs associated with obe-
sity and depression could have a staggering impact on the 
economy. As our study showed, among Rhode Island adults 
ages > 20 years who reported never being diagnosed with the 
chronic diseases highlighted in this report, more than 7,000 
had current depression and were obese (2.5%), nearly 47,000 
were currently obese but not depressed (15.2%), and more 
than 34,000 were currently depressed but not obese (11.3%). 
Owing to the cross-sectional design used in the study, we 
could not test bidirectional associations between 1) depres-
sion and the risk of chronic conditions, 2) obesity and the 
risk of chronic conditions, or 3) obesity and depression. 
Some evidence exists for a bidirectional association between 
obesity and depression, 22 especially among middle- and old-
er-age women.23 A better understanding of the mechanisms 
for this bidirectional risk is needed, with and without co- 
occurring, preventable chronic diseases.24 This topic is largely  
unexplored, especially in relation to health care costs.

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  A U G U S T  W E B P A G E A U G U S T  2 0 1 4 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   38

http://www.rimed.org/rimedicaljournal-2014-08.asp


PUBLIC HEALTH

References
1. Centers for Disease Control and Prevention. Chronic Diseases 

and Health Promotion. Chronic Diseases: The Leading Causes 
of Death and Disability in the United States. URL: http://www.
cdc.gov/chronicdisease/overview/ 

2. Centers for Disease Control and Prevention. National Center for 
Chronic Disease Prevention and Health Promotion. The Power 
of Prevention. Chronic disease...the public health challenge of 
the 21st century. 2009. URL: http://www.cdc.gov/chronicdis-
ease/pdf/2009-power-of-prevention.pdf 

3. Chatterjee A, Kubendran S, King J, DeVol R. Checkup Time: 
Chronic Disease and Wellness in America. Milken Institute, 
January 29, 2014. URL: http://www.milkeninstitute.org/pdf/
Checkup-Time-Chronic-Disease-and-Wellness-in-America.pdf 

4. DeVol R, Bedroussian A with Charuworn A, Chatterjee A, et 
al. An Unhealthy America: The Economic Burden of Chronic 
Disease—Charting a New Course to Save Lives and Increase 
Productivity and Economic Growth. Milken Institute, October 
2007. URL: http://www.milkeninstitute.org/pdf/chronic_di-
sease_report.pdf 

5. Thorpe KE. Treated disease prevalence and spending per treated 
case drove most of the growth in health care spending in 1987-
2009. Health Aff (Millwood). 2013;32(5):851-858. 

6. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of child-
hood and adult obesity in the United States, 2011-2012. JAMA.  
2014;311(8):806-814. 

7. Felson DT, Lawrence RC, Dieppe PA, Hirsch R, et al. Osteoar-
thritis: New Insights Part 1: The disease and its risk factors. Ann 
Intern Med. 2000;17;133(8):635-646.  

8. Crowson CS, Matteson EL, Davis JM 3rd, Gabriel SE. Contribu-
tion of obesity to the rise in incidence of rheumatoid arthritis. 
Arthritis Care Res (Hoboken). 2013;65(1):71-7. 

9. Kitlarz H, Gunnarsson CL, Fang H, Risso JA. Insurer and out-of-
pocket costs of osteoarthritis in the US: Evidence from national 
survey data. Arthritis & Rheumatism. 2009;60(12):3546-3553.

10. Birnbaum H, Pike C, Kaufman R, Marynchenko M et al. Societal 
cost of rheumatoid arthritis patients in the US. Curr Med Res 
Opin. 201;26(1):77-90. 

11. The Patient Health Questionnaire-2 (PHQ-2) – Overview. URL: 
http://www.cqaimh.org/pdf/tool_phq2.pdf

12. Kroenke K, Spitzer RL, Williams JB. The Patient Health Ques-
tionnaire-2: Validity of a Two-Item Depression Screener. Med 
Care. 2003;41(11)1284-1292. 

13. Centers for Disease Control and Prevention. Health Related 
Quality of Life.URL: http://www.cdc.gov/mentalhealth/about_
us/hrql.htm 

14. Centers for Disease Control and Prevention. Chronic Disease 
Cost Calculator. Technical Appendix. Version 2.  November 
2013. Developed by Research Triangle Institute (RTI) Interna-
tional URL: http://www.cdc.gov/chronicdisease/pdf/cdcc_tech_
appendix.pdf     

15. Robert Wood Johnson Foundation and Trust for America’s 
Health. Bending the Obesity Cost Curve in Rhode Island. Is-
sue Brief. September 2012. URL: http://healthyamericans.org/
assets/files/obesity2012/TFAHSept2012_RI_ObesityBrief02.pdf

16. Wang YC, McPherson K, Marsh T, Gortmaker SL, Brown M. 
Health and Economic Burden of the Projected Obesity Trends in 
the USA and the UK. Lancet. 2011;378(9793):815-825.

17. Trust for America’s Health and Robert Wood Johnson Founda-
tion. F as in Fat: How Obesity Threatens America’s Future 2012. 
Issue Report. URL: http://healthyamericans.org/assets/files/
TFAH2012FasInFatFnlRv.pdf 

18. Bhattacharya R, Shen C, Sambamoorthi U. Excess risk of chron-
ic physical conditions associated with depression and anxiety. 
BMC Psychiatry. 2014;14:10.

19. Rotella F, Mannucci E. Depression as a risk factor for diabetes:  
a meta-analysis of longitudinal studies. J Clin Psychiatry. 2013; 
14(1):31–37.

20. Katon WJ. Epidemiology and treatment of depression in pa-
tients with chronic medical illness. Dialogues Clin Neurosci. 
2011;13(1):7-23.

21. Centers for Disease Control and Prevention. Current depres-
sion among adults—United States, 2006 and 2008. MMWR. 
2010;59(38);1229-1235.

22. Luppino FS, de Wit LM, Bouvy PF, Stijnen T, et al. Overweight, 
obesity and depression: a systematic review and meta-analysis of 
longitudinal studies. Arch Gen Psychiatry. 2010;67(3):220-229.

23. Pan A, Sun Q, Czernichow S, Kivimaki M, et al. Bidirectional 
association between depression and obesity in middle-aged and 
older women. Int J Obes (Lond). 2012;36(4):595-602.

24. Atlantis E, Goldney R, Wittert GA. Obesity and depression or 
anxiety. (Editorial). BMJ. 2009;339:b3868.

Acknowledgments
The authors thank Dr. Joseph Friedman for his editorial comments. 
Funding support for this publication was provided by the Centers 
for Disease Control and Prevention (CDC) Cooperative Agreement  
Award Number: U58DP003998. The contents are solely the 
responsibility of the authors and do not necessarily represent the 
official views of the CDC. 

Authors
Deborah N. Pearlman, PhD, is a Researcher in the Department of 

Epidemiology, School of Public Health, Brown University and 
Consulting Senior Public Health Epidemiologist at the Rhode 
Island Department of Health.

Darren Kaw, MPH, is Arthritis Program Manager, Rhode Island 
Department of Health.

Sophie O’Connell, MA, is a Strategic Communication Specialist at 
the Rhode Island Department of Health.

Yongwen Jiang, PhD, is a Senior Public Health Epidemiologist in 
the Center for Health Data and Analysis at the Rhode Island 
Department of Health, and Clinical Assistant Professor in the 
Department of Epidemiology, School of Public Health, Brown 
University.

Dona Goldman, RN, MPH, is Team Lead, Chronic Care & Disease 
Management, Rhode Island Department of Health.

Disclosures
The authors and/or spouses/significant others have no financial 
interests to disclose.

Correspondence
Deborah N. Pearlman, PhD
Deborah_Pearlman@brown.edu 

W W W. R I M E D . O R G  |  R I M J  A R C H I V E S  |  A U G U S T  W E B P A G E A U G U S T  2 0 1 4 R H O D E  I S L A N D  M E D I C A L  J O U R N A L   39

http://www.cdc.gov/chronicdisease/overview/
http://www.cdc.gov/chronicdisease/overview/
http://www.cdc.gov/chronicdisease/pdf/2009-power-of-prevention.pdf
http://www.cdc.gov/chronicdisease/pdf/2009-power-of-prevention.pdf
http://www.milkeninstitute.org/pdf/Checkup-Time-Chronic-Disease-and-Wellness-in-America.pdf
http://www.milkeninstitute.org/pdf/Checkup-Time-Chronic-Disease-and-Wellness-in-America.pdf
http://www.milkeninstitute.org/pdf/chronic_disease_report.pdf
http://www.milkeninstitute.org/pdf/chronic_disease_report.pdf
http://healthyamericans.org/assets/files/TFAH2012FasInFatFnlRv.pdf
http://healthyamericans.org/assets/files/TFAH2012FasInFatFnlRv.pdf
mailto:Deborah_Pearlman@brown.edu
http://www.rimed.org/rimedicaljournal-2014-08.asp

	COVER
	CONTENTS 2 - Commentary, Columns
	CONTENTS 3 – News/People
	CONTENTS 4 - Contributions
	COMMENTARY: Friedman
	COMMENTARY: Aronson
	COMMENTARY: Warde
	COMMENTARY: Korr
	RIMJ AROUND THE WORLD: Havana, Chicago, Austin
	CONTRIBUTION: Quality Improvement in EMS: A Unique and Challenging Necessity 
	CONTRIBUTION: False-Negative Chest Radiographs in Emergency Department Diagnosis of Pneumonia
	CONTRIBUTION: Insertion and Use of Arterial Catheters:  A Survey of Clinician Antiseptic Technique
	CASE REPORT: Epstein-Barr Virus Associated Hemophagocytic Lymphohistiocytosis in a Rheumatic Patient
	CASE REPORT: Psoas Abscess in an Immunocompetent Host
	IMAGES IN MEDICINE: Refractory Diabetes Insipidus Leading to Diagnosis of Type 2 Diabetes Mellitus a
	HEALTH BY NUMBERS: The Economic Burden of Preventable Chronic Diseases in Rhode Island 
	HEALTH BRIEF: Progress Towards Controlling Lung Cancer in Rhode Island
	HEALTH: Vital Statistics
	RIMS NEWS
	NEWS: WaterFire Raises Awareness of Hep C
	NEWS: Cardiovascular Institute Expands Services at Newport Hospital 
	NEWS: Healthcentric Advisors Develops Guidelines for Urgent Care Settings 
	NEWS: Hasbro Hospital Opens Pediatric Specialty Clinics in East Greenwich 
	NEWS: CNE Pilots Statewide Initiative for On-Call Recovery Coaches in EDs
	NEWS: CMS Awards Healthcentric Advisors $53M Quality Innovation Contract
	NEWS: New Law on Expediting COE Process Passed
	PEOPLE: Appointments
	PEOPLE: Recognition
	PEOPLE: Obituaries
	LEXICON: The Alphas and Omegas of Medicine
	HERITAGE: August 1929: Vintage Case Report – Beware the White Rabbit 

