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What are comorbid conditions?
A comorbidity has been defined as “a concomitant 
but unrelated pathological or disease process.”1 

Comorbid conditions are coexisting medical 
conditions that are not necessarily compensable in 
a work related injury but, as we will see, may affect 
the treatment, recovery and cost of that injury. 
Many comorbid conditions are also chronic health 
conditions. 

Chronic diseases are defined physical or mental 
health conditions that last 1 year or more and limit 
activities or require ongoing medical treatment.2 They 
include illnesses such as obesity, cardiovascular 
disease (coronary artery disease, congestive heart 
failure, hypertension, peripheral arterial disease), 
diabetes, respiratory disease (COPD, obstructive 
sleep apnea), dementia, substance abuse and mental 
illness.

Chronic diseases are common, deadly, disabling, 
costly and frequently preventable. 

Almost 60% of the adult population of the US (150 
million individuals) has at least one chronic medical 
condition and 42% has multiple conditions. Twelve 
percent of US adults have four or more chronic health 
conditions, as seen in Figure 1.3 

Chronic diseases are the leading cause of death 
and disability in the United States. They are 
responsible for seven out of every 10 deaths in the 
US, with heart disease and cancer killing 1.5 million 
Americans every year.4 Seven of the ten leading 
causes of death are due to chronic conditions (the 
exceptions are unintentional injuries, influenza/
pneumonia and suicide).5 

Chronic diseases such as arthritis—affecting over 54 
million individuals—are disabling. 

Increasing body mass index (BMI) is associated with the 
likelihood of filing short-term disability claims. An increase 
in BMI from 30 to 35 is associated with a 25% increase 
in likelihood of filing short-term disability claim. When 
there is also hypertension, hyperlipidemia or diabetes the 
probability increases even further: 37%.6   

Chronic diseases account for 76% of all physician visits, 
81% of hospital admissions and 91% of all prescriptions 
filled.7 They are costly, accounting for 90% of the country’s 
$3.5 trillion annual healthcare spending.8

3

1  comorbidity. (n.d.) Medical Dictionary for the Health Professions and Nursing. 
(2012). https://medical-dictionary.thefreedictionary.com/comorbidity. 
Accessed March 6, 2019. See also, CDC. National Center for Chronic Disease 
Prevention and Health Promotion. About Chronic Diseases. https://www.cdc.
gov/chronicdisease/about/index.htm. Accessed March 6, 2019.

2  Warshaw G. Introduction: Advances and challenges in care of older people 
with chronic illness. Generation. 2006;30(3):5-10.  

3  Rand. Chronic Conditions in America: Price and Prevalence. July 12, 2017. 
https://www.rand.org/blog/rand-review/2017/07/chronic-conditions-in-
america-price-and-prevalence.html. Accessed February 18, 2019.

4 Centers for Disease Control and Prevention. Indicators for chronic disease 
surveillance—United States, 2013. MMWR. 2015;64(1):1-4.

5  Centers for Disease Control and Prevention. National Center for Health 
Statistics. Mortality in the United States, 2017. NCHS Data Brief. 2018:38.

6 Van Nuys K, Globe D, Ng-Mak D, et al. The association between employee
obesity and employer costs: Evidence from a panel of U.S. employers. Am J 
Health Promot. 2014 May-Jun;28(5):277-285.

7 Partnership for Solutions. Chronic Conditions: Making the Case for 
Ongoing Care. September 2004 Update. Available at: http://www.rwjf.org/
files/research/ Chronic%20Conditions%20Chartbook%209-2004.ppt. 
Accessed on April 17, 2007.

8  Centers for Disease Control and Prevention. National Center for Chronic 
Disease Prevention and Health Promotion. Health and Economic Costs of 
Chronic Diseases. https://www.cdc.gov/chronicdisease/about/costs/index.
htm. Accessed March 6, 2019.
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9  American Cancer Society. Economic Impact of Cancer. https://www.cancer.  
org/cancer/cancer-basics/economic-impact-of-cancer.html. Accessed March 
6, 2019.

10  Centers for Disease Control and Prevention. The Cost of Arthritis in US 
Adults.  https://www.cdc.gov/arthritis/data_statistics/cost.htm. Accessed 
March 6, 2019.

11  National League of Cities. http://www.healthycommunitieshealthyfuture.org/ 
learn-the-facts/economic-costs-of-obesity/ Accessed February 22, 2019.

12 Benjamin EJ, Virani SS, Callaway CW, et al. Heart disease and stroke 
statistics—2018 update: a report from the American Heart Association. 
Circulation. 2018;137:e67–e492.

13  Centers for Disease Control and Prevention. Diabetes at Work. https://www.
cdc.gov/diabetes/diabetesatwork/plan/costs.html. Accessed March 6, 2019. 

14  Fouad Am, Waheed A, Gamal A, et al. Effect of chronic diseases on work 
productivity. J Occ Env Med. 2017. 59(5):480-485. Negative critical incidents 
are defined as work injuries, work successes and failures.

15  Centers for Disease Control and Prevention. National Center for Chronic 
Disease Prevention and Health Promotion. Health and economic costs of 
chronic diseases. https://www.cdc.gov/chronicdisease/about/costs/index.
htm. Accessed February 18, 2019.

16  Mensah G. Global and Domestic Health Priorities: Spotlight on Chronic 
Disease. National Business Group on Health Webinar. May 23, 2006. 

17  Piccirillo JF, Vlahiotis A, Barrett LB, et al. The changing prevalence of 
comorbidity across the age spectrum. Crit Rev Oncol Hematol. 2008. 
67(2):124-132.

18  US Census Bureau. https://www.census.gov/newsroom/press-
releases/2018/cb18-41-population-projections.html. Accessed February 18, 
2019.

In addition to medical spending, these conditions 
have significant indirect economic costs. “Chronic 
diseases can significantly reduce work productivity 
by increasing absenteeism, presenteeism, and net 
negative critical incidents.”14  

Chronic diseases are frequently preventable and 
often managed with lifestyle changes and early 
interventions.

“ Every year, the US spends $80B on cancer9, $140B on arthritis10, $147B 
on obesity11, $199B on heart disease and stroke12, $237B on diabetes13 

Most chronic diseases are caused by modifiable 
behaviors: tobacco use and secondhand smoke 
exposure, poor diet, lack of physical activity and 
excessive alcohol consumption.15 

The CDC estimates that “eliminating three risk 
factors (smoking, poor diet and lack of activity) would 
prevent 80% of heart disease and stroke, 80% of 
type 2 diabetes and 40% of cancer.”16

 

Aging population: higher comorbid conditions
While many chronic health conditions may be the 
result of modifiable factors, advancing age is a 
major cause of many of these illnesses. Aside from 
normal physiological changes of age, advancing 
age increases the number and severity of comorbid 
conditions.17

The US population and workforce continues to age. 
The median age in this country is expected to grow 
from 38 today to 43 by 2060.18 The percentage of 
the population aged 65 and over is 15% today and is 
expected to reach almost 25% by 2060.

As our population ages, chronic health conditions 
will become more prevalent and significant in the 
workforce.

Let’s look at three of the more prevalent and 
costly chronic conditions that present themselves 
as comorbidities in work related injuries: obesity, 
diabetes and heart disease.
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19  Trust for America’s Health. The State of Obesity 2018: Better Policies for 
a Healthier America. https://www.tfah.org/report-details/the-state-of-
obesity-2018/. Accessed February 8, 2019.

20  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 Aug 27;378(9793):815-825.

21  Centers for Disease Control and Prevention. National Center for Health 
Statistics. Obesity and Overweight. https://www.cdc.gov/nchs/fastats/
obesity-overweight.htm. Accessed March 7, 2019.

22  Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of obesity among 
adults and youth: United States, 2015-2016. NCHS Data Brief No. 288. 
October 2017.

23 Steele CB, Thomas CC, Henley SJ, et al. Vital signs: Trends in incidence 
of cancers associated with overweight and obesity - United States, 2005-
2014. Morb Mortal Wkly Rep. 2017;66(39):1052. Epub 2017 Oct 3.

Obesity
Obesity is a condition of excess body fat and is 
present when BMI is 30 kg/m2 or higher. By that 
definition, there are 93 million individuals with obesity 
in the US (40% of adults and 19% of children).  The 
rate of obesity has been steadily rising (Figure 2 
found on page 6) and it is estimated that, by 2030, 
one-half of the US population will be obese. 

In addition to obesity, overweight (defined as BMI 25-
29.99) is also a significant medical condition and risk 
factor. Currently, 72% of the population is overweight 
or obese. 

Obesity rates are highest in the 40-59 age group 
(42.8%), Hispanics (47.0%) and non-Hispanic blacks 
(46.8%). They are lowest in non-Hispanic Asians 
(12.7%). 

There is also geographical variation in obesity rates. 
Only three states or districts have rates < 25% of the 
adult population (Colorado, D.C. and Hawaii), while 
seven states have rates ≥ 35% (Alabama, Arkansas, 
Iowa, Louisiana, Mississippi, Oklahoma and West 
Virginia).

Obesity is both a health condition (and was so 
classified by the American Medical Association in 
2013) and a risk factor for many other chronic and 
serious conditions:

• Diabetes type 2
• Cancer
• Heart disease
• Hypertension
• Stroke
• Asthma
• Obstructive sleep apnea
• Osteoarthritis
• Chronic kidney disease

An estimated 40% of cancers—breast, esophagus, 
stomach, liver, pancreas, colon, rectum, uterus, 
ovaries, kidney—in this country are associated with 
obesity and overweight.  Other conditions associated 
with obesity and overweight include elevated lipids, 
venous thrombosis (blood clots), gout, gallstones, 
GERD, kidney stones and urinary incontinence. 
Obesity and overweight are also associated 
with a higher psychosocial burden that includes 
mood disorders, stigma, discrimination and lower 
employment hire rates. 
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Figure 2. Obesity rates for adults and children, US 1999-
2016. Adapted from Trust for America’s Health.
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Figure 3. Prevalence of Self-Reported Obesity 
among US Adults by State and Territory, 
Behavioral Risk Factor Surveillance System (BRFSS), 2017
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Figure 4. Relationship between BMI 
and claim cost and disability duration 
(Østbye, 2007) 

How can obesity aff ect workers 
compensation claims?
A retrospective cohort study published in 2007 
looked at 35,000 full time healthcare and university 
employees over an 8-year period to assess the 
impact of obesity on workers compensation claims. 
The authors found a clear association between BMI 
and rate of WC claims, medical and indemnity claim 
costs and lost workdays.24

Obesity has been found to be the principal risk factor 
for absence following a musculoskeletal diagnosis.25 

In work related injuries, higher BMI levels have been 
associated with more lost workdays, indemnity costs 
and total costs. These outcomes are particularly 

pronounced in obese females, who incur “twice as 
many lost workdays and indemnity costs, and nearly 
50% higher medical costs and total costs than obese 
men.”26

Obesity can impact medical and indemnity costs 
when complications such as blood clots (venous 
thromboembolism), decreased mobility, slower 
healing times ensue and when specialized durable 
medical equipment is needed.27 Individuals with 
obesity frequently have other chronic health 
conditions that may delay recovery, increase disability 
duration and increase cost.

24  Østbye T, Dement JM, Krause KM. Obesity and workers’ compensation: 
Results from the Duke Health and Safety Surveillance System. Arch Intern 
Med. 2007;167:766-773.

25  Tsai SP, Bhojani FA, Wendt JK. Risk factors for illness absence due to 
musculoskeletal disorders in a 4-year prospective study of a petroleum-
manufacturing population. J Occup Environ Med. 2011;53(4):434-440.

26  Chenoweth DH, Rager RC, Haynes RG. Relationship between body mass 
index and workers’ compensation claims and cost. J Occup Environ Med.
2015;57(9):931-937.

27  Goodman E. Focus on co-morbidities in claims sharpens as workforce ages.
WorkCompCentral. September 7, 2018.
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Diabetes
More than 100 million individuals in the US have 
diabetes or prediabetes, a condition that may lead to 
type 2 diabetes and is often undiagnosed.28  

Diabetes is a spectrum of conditions that includes 
types 1 and 2 in addition to gestational diabetes and 
prediabetes. Type 2 is much more common and is 
highly associated with obesity.

Diabetes is the seventh leading cause of death in the 
US and a major healthcare cost driver. Individuals 
with diabetes incur medical expenditures that are 2.3 
times higher than those without diabetes.29 

Among the medical consequences of diabetes are

• Cataracts
• Diabetic retinopathy
• Heart disease
• Hypertension
• Stroke
• Peripheral arterial disease
• Limb loss
• Chronic kidney disease
• Peripheral neuropathy
• Gastroparesis
• Osteoporosis
• Dementia
• Chronic kidney disease

Diabetes is also the leading cause of lower limb 
amputation in the US.30  

28  Centers for Disease Control and Prevention. New CDC report: More than 
100 million Americans have diabetes or prediabetes. July 18, 2017. https://
www.cdc.gov/media/releases/2017/p0718-diabetes-report.html. Accessed 
February 22, 2019.

29  American Diabetes Association. The Cost of Diabetes. http://www.diabetes.
org/advocacy/news-events/cost-of-diabetes.html, Accessed March 6, 2019.

30  Centers for Disease Control and Prevention. Press Release: CDC report 
finds large decline in lower-limb amputations among U.S. adults with 
diagnosed diabetes. January 24, 2012. https://www.cdc.gov/media/
releases/2012/p0124_lower_limb.html. Accessed March 8, 2019.

“Diabetes is the seventh leading cause of death in the US.” 
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31  El-Menyar A, Mekkodathil A, Al-Thani H. Traumatic injuries in patients with 
diabetes mellitus. J Emerg Trauma Shock. 2016 Apr-Jun;9(2): 64–72. 

How can diabetes aff ect workers 
compensation claims?
Treatment of diabetes can sometimes cause 
hypoglycemia, predisposing workers to traumatic 
injuries due to falls and accidents. Diabetes is also 
associated with increased hospital morbidity and 
mortality, lengthening hospital stays and increasing 
costs.31

Diabetes may delay healing and predispose 
to infection. It may cause painful peripheral 
neuropathies and is a risk factor for carpal tunnel 
syndrome. Additionally, peripheral neuropathies may 
be misdiagnosed as carpal tunnel syndrome.

Figure 5.  
Percentage of US population 
with diabetes and prediabetes

Prediabetes

Diabetes

26%

9%
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Heart disease: hypertension
Hypertension, or elevated blood pressure, is the 
most common reason for medical visits in the US 
and for use of prescription drugs. In 2017, the 
American College of Cardiology and the American 
Heart Association lowered the threshold for the 
definition of hypertension to 130 systolic and 80 
diastolic, increasing the percentage of the adult 
population with the disease from 32 to 46%, or 103 
million individuals.32 

Some of the medical consequences of hypertension 
include

• Stroke
• Hypertensive retinopathy
• Heart attack
• Heart failure
• Chronic kidney disease

32  Egan BM. The prevalence and control of hypertension in adults. UpToDate. 
Accessed February 21, 2019.

How can hypertension affect workers 
compensation claims?
Half of hypertensive individuals do not have 
adequate blood pressure control. In some cases, 
individuals are diagnosed with high blood pressure 
when they present to medical care after a work 
injury.

Hypertension and other cardiovascular disease may 
prompt preoperative evaluations that increase the 
cost of a claim, in addition to delaying treatment 
and lengthening disability. If blood pressure is 
uncontrolled, or if there is a significant cardiac risk, 
there may be further necessary delays in treatment.

Cardiovascular conditions place individuals at risk 
during procedures and operations and may lead 

to complications that require treatment and may 
prolong recovery time. A hypertensive emergency, 
arrhythmia or heart attack is more likely in individuals 
with hypertension undergoing medical procedures.

Drug interactions and polypharmacy may be 
complicating factors in a claim involving a worker 
with hypertension, making careful drug selection and 
management imperative. Non-steroidal medications 
(NSAID) may increase blood pressure and increase 
the risk of heart disease, especially heart failure and 
cardiac arrest. Other drugs commonly used to treat 
work injuries—especially antidepressants—may also 
elevate blood pressure.

“A hypertensive emergency, arrhythmia or heart attack is more likely in 
individuals with hypertension undergoing medical procedures.” 
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How do comorbid conditions impact 
workers compensation claims?
In a widely cited study published in 2012, National 
Council on Compensation Insurance (NCCI) 
researchers looked at workers compensation 
claims with dates of injury 1994-2010 to assess the 
prevalence and impact of comorbidities.33 NCCI 
found that medical costs doubled in work injuries 
with a comorbidity diagnosis and lost time from work 
was more likely in those claims (81% of claims with 
obesity and 56% of claims with hypertension).34

A 2015 study by Harbor Health Systems35 found that 
multiple comorbidities in a WC claim increased

Claim duration by 76%
Total incurred costs by 341%
TTD days by 285%
Litigation rates by 147%
Surgery rates by 123%

The researchers found that multiple comorbidities 
and obesity had similar effects on outcomes. 
Mental health and addiction-related conditions had 
a disproportionate effect on litigation rates and 
disability duration. Interestingly, tobacco use did not 
have a significant impact on the outcomes measured.

33  Laws C and Colon D. NCCI Research Brief: Comorbidities in Workers 
Compensation. October 2012.

34  NCCI used ICD-9 diagnosis codes in medical bills to identify comorbid 
conditions. Comorbid condition ICD codes are infrequently reported on 
medical bills since they are not part of the compensable and presenting 
diagnosis. Physicians and their staff may not code comorbid conditions 
when coding a work-related medical encounter. A significant limitation 
of these studies is the undercounting of comorbid conditions due to the 
nature of available data.

35 Moore G, Blatt T, Lee ML. Effect of Comorbidities on Claims Outcomes.
Harbor Health, May 1, 2015.
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Why do comorbid conditions lead to 
poorer outcomes?
Very little research is available to attempt to explain 
the reason for poorer claim outcomes when there 
are comorbid conditions. Increased medical care 
is an obvious explanation and the 2012 NCCI study 
reports that claims with comorbid conditions have 
3X more medical service transactions and 7X more 
visits than claims without them. 

Possible causes for increased medical services, 
higher cost and increased disability include:

• Causation issues: delays in accepting claim
• Addition to compensable diagnosis
• More complex care
• Polypharmacy
• Drug-drug interactions
• Likelihood of multiple treaters and prescribers
• Complications during treatment: e.g., operative 

complications
• Delays in treatment: preoperative evaluations
• Delay in healing
• Delayed recovery
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Wellness programs?
Because of the costs and risks associated with 
chronic health conditions, worksite wellness 
programs may seem to be an attractive solution. 
Unfortunately, the available literature does not seem 
to support the efficacy of these programs in reducing 
chronic illness burden or reducing factors associated 
with such diseases.

A 2013 Cochrane meta-analysis looked at the impact 
of worksite programs using pedometers to increase 
physical activity and found insufficient evidence that 
they do so.36

Worksite weight management programs that offer 
nutritional and physical activity interventions have 
shown modest improvements 2.8 pounds or 0.5 
BMI.37,38 Whether or not changes of such magnitude 
impact individual and population health remain to be 
seen.

The National Bureau of Economic Research (NBER) 
published a study in 2018 that looked at employees 

36 Freak-Poli RL, Cumpston M, Peeters A, et al. Workplace pedometer 
interventions for increasing physical activity. Cochrane Database Syst Rev. 
2013 Apr 30;4:CD009209. 

37 Anderson LM, Quinn TA, Glanz K, et al. The effectiveness of 
worksite nutrition and physical activity interventions for controlling 
employee overweight and obesity: A systematic review. Am J Prev Med. 
2009;374(4):340-357.

38 Verweij LM, Coffeng J, van Mechelen W, Proper KI. Meta-analyses of 
workplace physical activity and dietary behaviour interventions on weight 
outcomes. Obes Rev. 2011 Jun;12(6):406-429.  

of the University of Illinois at Urbana-Champaign who 
were randomly assigned to a workplace wellness 
program or a control group. The researchers found 
that participation in the wellness program did 
not improve health outcomes, reduce healthcare 
utilization, result in savings or increase employee 
productivity, all measured at the one-year mark.39 

Another randomized controlled study published in 
April 2019 failed to show improvement of clinical 
markers of health after participation in a workplace 
wellness program.40

Workplace wellness programs have been beset by 
low participation rates and likely benefit from strong 
selection bias: attracting low-risk employees that 
are relatively young, moderately well off and with 
few chronic health problems. For this reason, the 
results of the two randomized control trials are very 
significant.

 39 Damon Jones D, Molitor D, Reif J. What do workplace wellness programs 
do? Evidence from the Illinois Workplace Wellness Study. National Bureau 
of Economic Research. Working Paper 24229. January 2018.

40 Song Z, Baicker K. Effect of a workplace wellness program on employee 
health and economic outcomes. JAMA. 2019;321(15):1491-1501.
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Comorbid conditions in a WC claim: 
Getting practical
Of course, reducing the burden of chronic health 
conditions and treating them optimally is important 
at the individual and population level. Most comorbid 
conditions require intensive and protracted medical 
and lifestyle interventions that make them difficult to 
control, especially during the treatment of a work-
related condition. A realistic approach is to minimize 
their impact on the claim by careful planning and 
management.

First, identifying claimants with comorbid conditions 
is important. Unfortunately, we are not very good 
at identifying chronic health conditions. The 
NCCI study referenced above, for example, found 
comorbid diagnoses in only a fraction of claims: 2.8% 
hypertension, 1% diabetes and 0.3% obesity. Clearly, 
reliance on medical bill data is inadequate to identify 
chronic health conditions in work related injuries.

Data gathering throughout the life of the claim is 
imperative. In addition to medical bills data gathering 
should expand to information obtained in interviews, 
medical reports and case manager reports. 
Collecting these data in order to flag claimants 
with an increased risk of poor claim outcomes is 
paramount.

Early on in the claim, causation questions must be 
addressed, and the role of comorbid conditions 
need to be taken into account. Is the alleged medical 
condition caused by a work-related injury or by an 
underlying chronic health condition? A thorough 
medical record review, careful questioning and, in 
some cases, a medical consultant review or IME may 

help to resolve the causation question. Occupational 
physicians trained in causation analysis can help 
review the history, physical and diagnostic tests. 
In addition, review of medical bills to ensure that 
comorbid conditions are kept separate from the claim 
is necessary.

Once at-risk claims are identified, claim handlers can 
use available comorbidity calculators to better plan 
for higher costs, longer disability duration and more 
complex medical management.

The management of the claim with comorbidities 
must consider the likelihood of complications, 
delays and additional medical expenses. Nurse 
case managers can help the injured worker navigate 
the health system, in addition to serving as a 
liaison between claims staff and medical providers. 
Pharmacy programs can reduce unnecessary drug 
costs and minimize bad health outcomes that could 
result from drug-drug interactions or drug-induced 
worsening of underlying conditions. 

In addition to individual and societal costs, chronic 
medical conditions pose a hazard to work-related 
injuries. An awareness of this growing problem needs 
to be raised in order to prepare proper protocols for 
flagging and handling these complicated work-related 
claims. Unfortunately, there is no sign that these 
conditions are becoming less prevalent.

 

“The management of a claim with comorbidities must consider the 
likelihood of complications, delays and additional medical expense.” 
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