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Objective: To assess the trends in the prevalence of comorbidities in US patients with mul-

tiple sclerosis (MS), and the association of demographic characteristics with the presence of 

comorbidities. 

Study design: A retrospective analysis was conducted from a sample of 5 million patients 

from the IMS Health Real World Data Adjudicated Claims – US database.

Methods: Comorbidity in patients with MS was assessed by year (2006–2014), and logistic 

regression models evaluated the association of age, sex, and region with select comorbidities.

Results: The most common comorbidities from 2006 to 2014 were hyperlipidemia and hyperten-

sion (25.9%–29.7% of patients within an individual year), followed by gastrointestinal disease 

(18.4%–21.2% of patients) and thyroid disease (12.9%–17.1% of patients). The proportion 

with a claim for hyperlipidemia increased from 2006 to 2009, was stable from 2009 to 2011, 

and then declined from 2011 to 2014. The proportion with a claim for hypertension generally 

increased from 2006 to 2013, then declined from 2013 to 2014. The proportion with a claim 

for gastrointestinal disease, thyroid disease, and anxiety generally increased from 2006 to 2014. 

Claims for comorbidities were statistically significantly more likely among older age groups 

(p<0.05), with the exception of anxiety and alcohol abuse, which were statistically significantly 

less likely among older age groups. Claims for gastrointestinal disease (OR=0.75), thyroid 

disease (OR=0.36), chronic lung disease (OR=0.76), arthritis (OR=0.71), anxiety (OR=0.63), 

and depression (OR=0.69) were statistically significantly less likely among males versus 

females (all p<0.05). Claims for hyperlipidemia (OR=1.39), hypertension (OR=1.25), diabetes 

(OR=1.31), and alcohol abuse (OR=2.41) were significantly more likely among males (p<0.05). 

Many comorbidity claims were statistically significantly more likely in the Northeast and South 

compared with the Midwest and West. 

Conclusion: This study provides select comorbidity claims estimates in US patients with MS, 

and thus highlights the importance of comprehensive patient care approaches.

Keywords: multiple sclerosis, prevalence, comorbidities, disease-modifying drugs

Plain language summary
Comorbidities are other medical conditions present in patients with an illness. Comorbidities in 

patients with multiple sclerosis (MS) can delay MS diagnosis, increase disability progression, 

reduce quality of life, increase hospitalization, and increase the chance of death. This study 

assessed comorbidity diagnoses in US patients with MS from 2006–2014, and evaluated if 

comorbidities differed by patient sex, age, and geographic region. Diagnoses of high choles-

terol, high blood pressure, gastrointestinal disorders, thyroid disease, and anxiety were common 

with MS. The percentage of patients with MS with gastrointestinal disorders, thyroid disease, 
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and anxiety increased over the 9 years. The percentage with high 

cholesterol increased from 2006–2009, was stable from 2009–2011, 

then declined from 2011–2014. The percentage with hyperten-

sion increased from 2006–2013, then declined from 2013–2014. 

Comorbidities were more common among older patients, except for 

anxiety, depression, and alcohol abuse. Diagnoses of gastrointestinal 

disease, lung disease, arthritis, anxiety, and depression were more 

common among women. High cholesterol, high blood pressure, 

diabetes, and alcohol abuse were more common among men. More 

patients in the Northeast and South had comorbidities compared 

with patients in the Midwest and West. A better understanding of 

comorbidities in MS may improve patient support, health care 

services, and quality of life.

Introduction 
Multiple sclerosis (MS) is a chronic, recurrent, inflammatory, 

demyelinating disease of the central nervous system.1 An 

estimated 400,000 people in the US have MS2,3 and more than 

2 million people live with the disease worldwide.4 The impact 

of comorbidities in MS is an important and increasing area of 

interest.5 Comorbid conditions are common in patients with 

MS, and can lead to poorer outcomes.6 Emerging evidence 

has shown that the presence of comorbidities may delay 

MS diagnosis,7 increase the rate of disability progression,8 

reduce quality of life,9,10 increase rates of hospitalization,11 

and increase the hazard of death.12 

The reported prevalence of comorbidities in patients with 

MS varies widely13 depending on the range of comorbid con-

ditions considered, the specific patient population evaluated, 

and factors such as sex, age, race, geographic region, lifestyle 

factors, and socioeconomic status.6,14,15 A recent international 

review of the incidence and prevalence of comorbidity in 

MS concluded that, despite growing interest in the impact 

of comorbidity on outcomes in MS, and the emergence of 

therapies that increase the risk of comorbidity or that may 

be relatively contraindicated in the presence of comorbidity, 

relatively little high-quality information on the prevalence 

of comorbidities in MS is available.13 Such information is 

especially important for patients with a dynamic disease 

like MS who have notable complexity due to the addition of 

multiple comorbidities. 

There are a particularly limited number of published 

comorbidity studies in patients with MS in the US set-

ting,5,16–22 and only one identified published study was a large 

population-based evaluation. Using data from the US Depart-

ment of Defense database, Capkun et al16 compared mortality 

rates and event rates for comorbidities in MS (n=15,684) and 

non-MS (n=78,420) cohorts. The authors found that all-cause 

mortality was 2.9-fold higher in the MS versus non-MS 

cohort (mortality rate ratio, 95% CI: 2.9, 2.7–3.2). Frequent 

causes of death in the MS versus non-MS cohort were infec-

tious diseases (6.2, 4.2–9.4); diseases of the nervous (5.8, 

3.7–9.0), respiratory (5.0, 3.9–6.4), and circulatory (2.1, 

1.7–2.7) systems; and suicide (2.6, 1.3–5.2). The authors 

also found that the rates of several comorbidities were higher 

in patients with MS compared with patients without MS, 

including sepsis (event rate ratio, 95% CI: 5.7, 5.1–6.3), isch-

emic stroke (3.8, 3.5–4.2), attempted suicide (2.4, 1.3–4.5), 

ulcerative colitis (2.0, 1.7–2.3), lymphoproliferative disorders 

(2.2, 1.9–2.6), and melanoma (1.7, 1.4–2.0).16 

This study was performed to assess the trends in the preva-

lence of claims for comorbidities in US patients with MS by 

year from 2006 to 2014, and to determine the association of 

sex, age, and region with the presence of claims for comor-

bidities using a large US administrative claims database. 

Methods
Patient population 
This retrospective database analysis of patients with MS was 

conducted using data from a random sample of 5 million 

patients from the proprietary IMS Health Real World Data 

(RWD) Adjudicated Claims – US database. The IMS RWD 

Adjudicated Claims – US database is comprised of com-

mercial health plan information from managed care plans 

throughout the US, with adjudicated claims of more than 

150 million unique enrollees since 2006. This anonymous, 

patient-centric database includes all medical and pharmacy 

claims data, as well as demographic variables (age, sex, 

region of the US), eligibility by month, and the adjudicated 

payment for services. The database is de-identified and 

compliant with the Health Insurance Portability and Account-

ability Act of 1996. As such, no institutional review board 

approval was required. 

Analyses
Demographic characteristics
Baseline demographics were evaluated for patients with MS 

in the dataset from 2006 to 2014. To be identified as having an 

MS diagnosis in a given year, a patient was required to have ≥2 

MS diagnosis claims (International Classification of Diseases, 

Ninth Revision, Clinical Modification [ICD-9-CM] code 

=340.xx) at least 30 days apart (per Capkun et al,23 criteria 

for confirmed MS diagnosis), as well as continuous eligibility 

for at least 30 days.22 Patients could be included in multiple 

time periods (calendar years) if they met the eligibility crite-

ria between January 1 and December 31 for any given year. 

Patient demographics that were assessed were age at start of 
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the calendar year, age category (<18, 18–44, 45–64, or ≥65 

years), sex, and census region (Midwest, Northeast, South, or 

West). Census region was selected to assess geographic varia-

tion in health care encounters for comorbidities across the US.

Assessment of comorbidities
The comorbidities assessed were alcohol abuse, anxiety, 

arthritis (psoriasis, rheumatoid arthritis, or osteoarthritis), 

chronic lung disease, depression, diabetes (type I and type II), 

gastrointestinal disease (celiac disease, constipation, Crohn’s 

disease, diarrhea, dysphagia, gastroesophageal reflux disease, 

irritable bowel syndrome, or ulcerative colitis), hyperlipid-

emia, hypertension, and thyroid disease. These comorbidities 

were selected as they are the most common among patients 

with MS based on a recent review of the published literature.11 

A detailed list of the ICD-9 diagnosis codes used for the 

comorbidities can be obtained from the authors.

Rates of claims for comorbidities in patients with MS 

were calculated for each year from 2006 to 2014. Comorbidity 

claim rates were calculated by dividing the number of patients 

with ≥1 month eligibility during the respective year, ≥2 medi-

cal claims at any service location with an MS diagnosis at 

least 30 days apart, and ≥1 medical claim for the comorbidity 

of interest by the number of patients with ≥1 month eligibil-

ity during the respective year and ≥2 medical claims at any 

service location with an MS diagnosis at least 30 days apart. 

Statistical analyses
All descriptive analyses included mean and SD values for 

continuous measures, as well as proportions for binary and 

categorical measures. Factors associated with the presence of 

a given comorbidity were evaluated using logistic regression. 

Variables investigated were age category (18–34, 35–44, 

45–54, 55–64, and ≥65 years), sex, and geographic region of 

the US (census region). Separate regressions were conducted 

for each included comorbidity. Although patients could be 

included for multiple years of evaluation for the annual analy-

ses, the logistic regression used one record for each patient 

(ie, any data available for the patient from 2006–2014).

Results
Demographic characteristics 
The number of patients in the individual annual cohorts 

ranged from 23,695 to 35,732. The mean age of patients 

with MS from 2006–2014 ranged from 46.7–47.8 years old. 

Most patients with MS were between 45–54 years of age 

(31.7%–35.2%), 35–44 years of age (23.3%–25.6%), or 

55–64 years of age (21.8%–27.3%). Approximately three 

quarters of patients were female (range of 76.2%–77.1%). 

Patients with MS in this database were more likely to reside 

in the Northeast (28.7%–37.4%) or Midwest (28.6%–33.9%).

Rates of comorbidities
The most common comorbidities from 2006 to 2014 were 

hyperlipidemia and hypertension (25.9%–29.7% of patients 

within an individual year), followed by gastrointestinal 

disease (18.4%–21.2% of patients) and thyroid disease 

(12.9%–17.1% of patients). Chronic lung disease, arthritis, 

anxiety, diabetes, and depression were present in approxi-

mately 5%–10% of patients. A diagnosis of alcohol abuse 

was not commonly identified as a comorbidity in the claims 

dataset (<1%) and is likely significantly underestimated as 

medical claims may not be commonly associated with this 

diagnosis (Figure 1). 

Figure 1 Overall rates of comorbidity claims for patients with MS from 2006–2014.
Abbreviation: MS, multiple sclerosis.

Year

0
2006

Pr
op

or
tio

n 
of

 p
at

ie
nt

s 
w

ith
cl

ai
m

 fo
r c

om
or

bi
di

ty
 (%

)

2007 2008 2009 2010 2011 2012 2013 2014

Hyperlipidemia
Hypertension
Gastrointestinal diseases
Thyroid disease
Chronic lung disease
Arthritis
Anxiety
Diabetes
Depression
Alcohol abuse

5

10

15

20

25

30

35

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Patient Related Outcome Measures 2018:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

100

Edwards et al

The proportion of patients with a claim for hyperlipidemia 

increased from 2006 to 2009, was generally stable from 2009 

to 2011, and then declined from 2011 to 2014. The proportion 

of patients with a claim for hypertension generally increased 

from 2006 to 2013, and then declined from 2013 to 2014. 

The proportion of patients with MS with a claim for gas-

trointestinal disease, thyroid disease, and anxiety generally 

increased from 2006 to 2014 (Figure 1).

Logistic regression models evaluating the impact of age, 

sex, and region found that claims for all comorbidities were 

statistically significantly more likely among older age groups 

(p<0.05), with the exception of anxiety and alcohol abuse, 

which were statistically significantly less likely among older 

age groups (Table 1). Claims for gastrointestinal disease 

(OR=0.75), thyroid disease (OR=0.36), chronic lung disease 

(OR=0.76), arthritis (OR=0.71), anxiety (OR=0.63), and 

depression (OR=0.69) were statistically significantly less 

likely among males versus females (all p<0.05). Claims 

for hyperlipidemia (OR=1.39), hypertension (OR=1.25), 

diabetes (OR=1.31), and alcohol abuse (OR=2.41) were 

statistically significantly more likely among male patients 

compared with female patients with MS (Table 1). Patients 

in the Northeast had a statistically significantly higher likeli-

hood of diagnosis claims of all the comorbidities compared 

with patients in the Midwest (p<0.05) except for diabetes, 

depression, and alcohol abuse. Patients in the South had 

a statistically significantly higher likelihood of diagnosis 

claims for hyperlipidemia, hypertension, gastrointestinal 

disease, thyroid disease, and arthritis, anxiety, and diabetes, 

and a statistically significantly lower likelihood of depression 

and alcohol abuse compared with patients in the Midwest 

(p<0.05). Patients in the West had a statistically significantly 

lower likelihood of diagnosis claims of all the comorbidities 

compared with patients in the Midwest (p<0.05) except for 

thyroid disease and alcohol abuse (Table 1).

Discussion
A systematic review of the prevalence of comorbidity in MS 

identified substantial gaps in the epidemiological knowledge 

of comorbidity in MS worldwide.6 Due to heterogeneous 

study populations and designs, reported prevalence of comor-

bidities in MS varies widely, and only a small number of stud-

ies are population-based.6 Very limited data are available for 

the US setting of care.5,16–22 Only one of the published studies 

is population-based,16 and most of the studies are based on 

patient-reported estimates of comorbidity.5,17,19–21 Adminis-

trative claims data are of interest as a potential resource for 

population-based data analyses and for ongoing surveillance 

of comorbidities in MS.6,24–26

Comorbidity results observed in this study are consistent 

with the published literature for other countries. Hypertension 

and hyperlipidemia are among the most common comorbidi-

ties in MS (present in more than 25% of patients), thyroid 

disease is one of the most prevalent comorbid autoimmune 

diseases, and chronic lung disease, arthritis, and diabetes 

occur in approximately 5%–10% of patients with MS.6 The 

rates of diabetes, hypertension, and hyperlipidemia are sig-

nificant in the MS population.27 These vascular comorbidities 

are particularly noteworthy as they have been shown to be 

associated with increased disability progression in MS.8 A 

single vascular comorbidity at diagnosis was associated with a 

51% increased risk of early gait disability, while two vascular 

comorbidities was associated with a 228% increased risk.8

In regards to the trends in comorbidity claims in this study, 

it was interesting to note that the proportion of patients with 

MS with a claim for gastrointestinal disease, thyroid disease, 

Table 1 Logistic regression models of comorbidities adjusting for age, sex, and region for patients with MS

Odds ratios

Age (<34 years reference) Region (Midwest reference)

Sex (female 
reference)

35–44 45–54 55–64 ≥65 Northeast South West

Hyperlipidemia 1.39 2.60 5.57 10.16 11.28 1.26 1.25 0.82
Hypertension 1.25 2.42 5.23 9.81 18.39 1.11 1.33 0.77
Gastrointestinal disease 0.75 1.15 1.53 2.02 2.93 1.08 1.17 0.93
Thyroid disease 0.36 1.54 2.06 2.64 3.08 1.14 1.17 1.02a

Chronic lung disease 0.76 1.00a 1.15 1.43 2.36 1.08 1.02a 0.86
Arthritis 0.71 2.08 4.13 6.94 10.69 1.10 1.09 0.90
Anxiety 0.63 0.88 0.73 0.63 0.52 1.10 1.12 0.87
Diabetes 1.31 1.85 3.10 5.09 7.77 0.96 1.07 0.80
Depression 0.69 1.22 1.18 1.13 0.90 0.87 0.68 0.80
Alcohol abuse 2.41 0.93a 0.86 0.59 0.43 0.98a 0.76 0.96a

Note: aNot significant at the 5% level.
Abbreviation: MS, multiple sclerosis.
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and anxiety have generally been increasing over time. The 

proportion of patients with a claim for hyperlipidemia and 

hypertension was also increasing, but may have stabilized or 

may be declining. The proportion of patients with a claim for 

hypertension generally increased from 2006 to 2013, and then 

declined from 2013 to 2014. Possible reasons for these shifts 

may be better preventive health care over time, or changes in 

the population of patients with MS such that patients with 

MS interacting with the health care system in recent years 

have better cardiovascular health but are experiencing greater 

stress. These would be interesting areas for future research.

The present study demonstrates the importance of consider-

ing population-based characteristics when evaluating comor-

bidities in MS as prevalence may vary based on age, sex, and 

geographic region of patients. It is important for health care 

providers to understand which comorbidities may be more or 

less prevalent in certain demographic groups to improve avail-

able clinical support, health care services, and quality of life 

for these patients. Managed care may also be able to use these 

findings to identify patients who may benefit from interventions. 

Some patients with MS may not be receiving the recommended 

preventive care services,28 and some of the comorbid condi-

tions prevalent in patients with MS may be prevented with 

proper screenings or better managed with additional patient 

counseling.29 Care of patients with MS is optimized with a 

comprehensive care approach,30 and the increased complexity 

from comorbidities reinforces the importance of integrated care.

There are some limitations associated with this study. The 

ICD-9-CM code for systemic MS does not distinguish between 

different MS types (eg, primary progressive MS, relapsing–

remitting MS, or secondary progressive MS). Also, claims data 

are subject to possible coding errors and undercoding.31 The 

use of administrative claims data for obtaining information 

about comorbidities has limitations in that claims data are not 

collected for research purposes, but rather for reimbursement 

information (claims processing and payment).31 For example, 

the diagnosis criteria for alcohol abuse and mental illness are 

more subjective than for other medical conditions and can lead 

to undercoding in administrative claims data.32 Furthermore, 

services may not be captured in the claims database because 

the particular service is not covered by the plan sponsor or 

because the service is ‘carved-out’ and not captured in the 

data set (eg, a mental health condition may not be addressed 

during a particular service and thus may not be captured in the 

claim).31 Data fields that are not required for reimbursement 

may be particularly unreliable.31

The use of a single encounter for evaluating the annual 

rate of comorbidity claims in this study may not be adequate 

for confirming the presence of comorbidities. The focus of 

our study was to evaluate claims for common comorbidities 

over time and to determine how these health care encounters 

varied by age, sex, and geographic region. Also, other vari-

ables and potential confounders not available in the claims 

data may be responsible for the differences observed. Finally, 

administrative claims databases provide information on 

patients with health insurance administered by health plans 

in the US; therefore, results may not be generalizable to 

patients who self-pay or patients without employer-sponsored 

commercial health insurance. Further research in other popu-

lations is warranted. 

The study was designed to provide an overview of 

comorbidities in US patients with MS, and it highlights the 

complexity of treatment of patients with MS. Some patients 

with MS and other types of chronic diseases and multiple 

comorbidities may be more likely to receive interventions 

such as medication therapy management to help with the 

simultaneous management of their medical conditions.33 By 

sharing expertise in a coordinated and collaborative manner, 

the complex needs of individuals with MS and their caregiv-

ers may be better met.30

Conclusion
These analyses provide estimates of claims for comorbidi-

ties in US patients with MS and suggest that demographic 

characteristics are associated with comorbidities. Current and 

reliable estimates of the rates of comorbidities are essential 

in order to improve available clinical support, health care 

services, and quality of life for patients with MS. Compre-

hensive care for the MS patient and their comorbidities may 

produce better outcomes for patients and their caregivers. 

Claims data are an important source of information for stud-

ies of the burden of disease.
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