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ABSTRACT

Background: Comorbidities are common in patients with multiple sclerosis (MS), thus increasing the 
complexity of disease management and economic burden and worsening their prognosis and quality 
of life. Real-world evidence comparing comorbidities and multimorbidity patterns of commercially 
insured vs Medicare enrollees with MS is lacking. 

Objective: To evaluate the patterns of comorbidity and multimorbidity among patients with MS in a 
US commercially insured and Medicare Advantage population.

Methods: This retrospective observational cohort study was conducted using Aetna health claims 
data from January 1, 2015, to October 31, 2019. Eligibility criteria were (1) at least 3 MS-related 
inpatient/outpatient (ICD-10-CM: G35), or disease-modifying therapy claims within 1 year (date 
of first claim = index date); (2) Aetna commercial health plan or Medicare Advantage medical and 
pharmacy benefits at least 12 months pre-/post-index; and (3) age 18 and older. Commercially insured 
patients, Medicare Advantage patients younger than 65 years of age, and Medicare Advantage patients 
65 years and older were compared. 

Results: Among 5000 patients (mean [SD] age, 52.6 [12.9]; 75.2% female), 53% had commercial 
insurance and 47% had Medicare Advantage (59.2% disabled age <65). Medicare Advantage patients 
were older (age <65: 53.3 [7.9]; age ≥65: 70.8 [5.2]) vs commercial (age, 45.7 [10.2]), had greater 
comorbidity burden (Charlson Comorbidity Index; age <65: 1.17 [1.64], age ≥65: 1.65 [1.95]) vs 
commercial (0.53 [1.02]) (all P < .0001). Symptoms specific to MS (ie, malaise, fatigue, depression, 
spasms, fibromyalgia, convulsions) were more common among patients younger than age 65 (all 
P < .0001). Age-related and other comorbidities (ie, hypertension, hyperlipidemia, dyspepsia, 
osteoarthritis, osteoporosis, glaucoma, diabetes, cerebrovascular, cancer) were more common among 
Medicare Advantage patients 65 years and older (all P < .0001). Multiple comorbidities were highly 
prevalent (median, 4 comorbidities), particularly among Medicare Advantage patients younger than 
65 (median, 6) and Medicare Advantage patients 65 and older (median, 7).

Conclusions: Comorbidities and multimorbidity patterns differed between patients with MS with 
commercial insurance and patients with Medicare Advantage. Multimorbidity was highly prevalent 
among patients with MS and should be considered in the context of clinical decision making to ensure 
comprehensive MS management and improve outcomes.

INTRODUCTION

Evidence has shown that comorbidities among patients with multiple 
sclerosis (MS) may delay diagnosis1; increase severity and disability pro-
gression,1,2 relapse,3 hospitalization,4 death,5 and healthcare costs6; and 
reduce health-related quality of life.7 There is considerable variability 

across comorbidity studies regarding study populations and methods.8 
A systematic review of 249 articles found the most prevalent comorbid-
ities in MS were depression (23.7%), anxiety (21.9%), hypertension 
(18.6%), hyperlipidemia (10.9%), and lung disease (10.0%).8 Recent 
studies evaluating comorbidity have evaluated large populations to 
provide more representative and valid estimates.9 Analyses of mortality 
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and comorbidities in MS (n = 15 684) and non-MS (n = 78 420) pa-
tients from the US Department of Defense database found that sepsis 
(event rate ratio: 5.7), ischemic stroke (3.8), attempted suicide (2.4), 
ulcerative colitis (2.0), lymphoproliferative disorders (2.2), and mela-
noma (1.7) were more common with MS.10 A 2006-2014 analysis of 
5 million commercially insured US patients found the most common 
comorbidities were hyperlipidemia and hypertension (range, 25.9%-
29.7%), gastrointestinal disease (range, 18.4%-21.2%), and thyroid 
disease (range, 12.9%-17.1%).11 A propensity score-matched study 
using Medical Expenditure Panel Survey (2005-2015) data found 
that significantly greater proportions of patients with MS had arthri-
tis (42.1% vs 30.1%), depression (29.7% vs 13.3%), anxiety (17.1% 
vs 8.5%), osteoporosis (5.7% vs 2.4%), and anemia (5.5% vs 1.8%), 
compared with controls (all P < .05).12 

Approximately 25% to 30% of US patients with MS are Medicare 
beneficiaries; however, limited information exists on this population.13 
Previous studies have documented the high costs borne by traditional 
Medicare patients with MS, and large proportions of the costs were 
associated with comorbidity.13 There is a growing need by researchers 
and policy makers to understand the role of Medicare Advantage.14 
Enrollment in Medicare Advantage is growing rapidly, increasing from 
26% of Medicare in 2012 to 42% in 2021, now including more than 
24 million beneficiaries.14,15 Published evidence comparing patient 
characteristics, comorbidities, and multimorbidity patterns of com-
mercially insured vs Medicare Advantage enrollees with MS is lacking. 
Such knowledge may be important in optimizing disease management 
and clinical outcomes and minimizing healthcare costs. This study ex-
amined patient characteristics, comorbidities, and multimorbidity pat-
terns in commercially insured and Medicare Advantage patients with 
MS using a large US administrative claims database.

METHODS

Study Design and Data Source 
This retrospective observational cohort study evaluated adult patients 
with MS using Aetna’s administrative claims data from January 1, 
2015, to October 31, 2019 (Supplementary Figure S1). The data-
base includes more than 20 million members and contains patient en-
rollment and inpatient and outpatient medical and pharmacy claims 
data for fully insured commercial health plan and Medicare Advantage 
members.16 As this nonexperimental study did not require direct pa-
tient identification, a Limited Data Set, as defined by the Health In-
surance Portability and Accountability Act (HIPAA) Privacy Rule, was 
used. The study was approved by an institutional review board.

Patient Selection 
Adult patients with MS were identified between January 1, 2016, and 
October 31, 2018 (index period), using a validated algorithm that re-
quired at least 3 MS-related hospitalizations (International Classifica-
tion of Diseases, Tenth Revision, Clinical Modification [ICD-10-CM]: 
G35), outpatient visits (ICD-10-CM: G35), or prescriptions for an MS 
disease-modifying therapy (DMT) within 1 year.17 DMTs approved 
by the US Food and Drug Administration by 2019 were considered, 
including interferon beta, glatiramer acetate, fingolimod, mitoxan-
trone, cladribine tablets, daclizumab, dimethyl fumarate, siponimod, 
teriflunomide, alemtuzumab, ocrelizumab, and natalizumab. As natal-
izumab is also approved for inflammatory bowel disease (IBD), claims 
for natalizumab where the individual also had ICD-10-CM codes for 
IBD were not included, to prevent potential misclassification.17 

The index date for each patient was defined as the earliest service/
claim date with evidence of MS (MS diagnosis or DMT). Patients with 
MS were eligible if they had an Aetna fully insured commercial health 

plan or Medicare Advantage with medical and pharmacy health insur-
ance benefits for at least 12 months pre-index (baseline period) and 
12 months post-index (follow-up period). Patients in Aetna’s Compas-
sionate Care Program or hospice care were excluded as they did not 
necessarily have as thorough documentation of comorbidity. 

Patient Baseline Demographic and Clinical Characteristics
Patient demographic characteristics evaluated included age at index, 
sex, US geographic region (Midwest, Northeast, South, and West), 
rural or urban residence, and median household income. Household 
income was estimated by merging 2010 US Census data to the claims 
using zip codes. Incident cases were defined as patients with MS with-
out any evidence of MS (ICD-10-CM: G35, DMT National Drug 
Code) during baseline. DMT treatment was identified as any pharma-
cy claims for DMT during follow-up.

Assessment of MS-Related Conditions and Symptoms
Multiple sclerosis–related conditions and symptoms identified includ-
ed abnormality of gait; ataxia, burning/numbness/tingling sensations, 
convulsions, depression, and fecal incontinence; fibromyalgia/myalgia 
and myositis, malaise and fatigue, optic neuritis, spasms, trigeminal 
neuralgia, urinary incontinence, and voice disturbances. These con-
ditions and symptoms were selected based on the systematic review 
of published medical literature18 and were defined using ICD-10-CM 
codes at any positions in the claims. 

Assessment of Comorbidity and Multimorbidity
In patients with MS, comorbidity refers to 1 or more chronic condi-
tions that occur together with MS. Presence of comorbidity was as-
sessed using all available data (any positions in inpatient and outpatient 
claims) prior to and including the index date (Online Supplemen-
tary Material, Figure S1). Comorbidities evaluated were those most 
common among patients with MS based on published literature8,11,18-22 

and the Aetna patient profile database.16,23 The comorbid conditions 
were defined using previously described methods using ICD-10-CM 
diagnosis codes (Online Supplementary Material, Table S1).23,24 The 
Charlson Comorbidity Index (CCI),25 a validated approach summariz-
ing disease burden and predicting mortality risk and high healthcare 
costs,26,27 was also calculated. Multimorbidity was defined as the pres-
ence of at least 2 comorbid conditions within a patient.28,29 The num-
ber of comorbid conditions was a count of all comorbid conditions in 
each patient.

Statistical Analyses
Demographics, clinical characteristics, and comorbidities were ana-
lyzed descriptively. Means (SD) or medians (interquartile range) were 
reported for continuous variables, and frequencies (%) were reported 
for categorical variables. Comparisons were made among commercially 
insured patients, Medicare Advantage patients younger than 65 years, 
and Medicare Advantage patients 65 years and older. Kruskal-Wallis 
tests for continuous variables and χ2 tests for categorical variables com-
pared differences among payer types. Data management and statisti-
cal analyses were conducted using SAS version 9.4 (SAS Institute Inc, 
Cary, North Carolina). P values were 2-sided, with P < .05 considered 
statistically significant; however, multiplicity was not addressed, so all 
P values are descriptive. 

RESULTS

Patient Baseline Demographic Characteristics
A total of 5000 patients met eligibility criteria (Figure 1). Patient 
demographics, overall and by payer type, are presented in Table 1. 
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Among 5000 patients, median age was 53 years, 75.2% were female, 
34.3% were from the Northeast United States, 39.8% lived in rural 
areas, and median household income was $62 566. Only 20.8% of 
patients were incident cases (ie, no evidence of MS diagnosis or DMT 
in the baseline); the remaining 79.2% were prevalent MS cases. Only 
55.3% of patients had DMT prescription claims during the 1-year 
follow-up. Commercially insured patients constituted 53.3% of the 
study population; the remaining 46.7% were Medicare Advantage 
patients. Among Medicare Advantage patients, 59.2% were disabled, 
younger than 65 years, and eligible for Medicare Advantage through 
the Social Security Disability Insurance; the remaining 40.8% were 
elderly beneficiaries eligible for Medicare Advantage at age 65 years 
and older. 

Patients with Medicare Advantage were older (age <65: 53.3 [SD: 
8.0] years; age ≥65: 70.8 [5.2] years vs commercial: 45.7 [10.2] years) 
and lived in more rural locations (age <65 years: 43.5%, age ≥65 years: 
47.7% vs commercial: 35.1%). More commercially insured patients 
received DMTs than Medicare Advantage patients (67.3% vs 41.5%). 
Among Medicare Advantage patients, 51.1% of patients younger than 
65 years received DMTs, and only 27.7% of patients 65 years and older 
received DMTs.

Multiple Sclerosis–Related Conditions and Symptoms
The most common conditions and symptoms were malaise and fatigue 
(37.3%), abnormality of gait (29.4%), burning/numbness/tingling 
sensations (26.4%), fibromyalgia/myalgia and myositis (12.5%), and 
urinary incontinence (12.2%) (Table 2). Malaise and fatigue, fibro-
myalgia/myalgia and myositis, spasms, convulsions, and voice distur-
bances were more common among Medicare Advantage beneficiaries 
younger than 65 years (all P < .01). Abnormality of gait, urinary conti-
nence, ataxia, fecal incontinence, and trigeminal neuralgia were more 
common among Medicare Advantage beneficiaries 65 years and older 
(all P < .0001). Burning, numbness, and tingling sensations were more 
common among commercially insured patients (P < .0001).

Comorbidities and Multimorbidity in Patients With MS
Table 3 shows the most common comorbid conditions in ranked order 
by payer type. The 20 most common comorbidities by newly diag-
nosed patients with MS vs patients with prevalent MS are presented by 
payer type in Figure 2 and for the overall cohort in the Online Supple-
mentary Material, Figure S2. The mean (SD) number of comorbid-
ities in patients with incident MS was similar to that of patients with 
prevalent MS (4.9 [3.8] vs 4.8 [3.6], P = .8971). The mean (SD) CCI 
score for the entire cohort was 0.92 (1.49). The mean CCI score was 
higher in Medicare Advantage patients than in commercially insured 
patients (1.37 [1.79] vs 0.53 [1.02], P < .0001). Among Medicare Ad-
vantage patients, CCI was higher in patients 65 years and older than 
those younger than 65 years (1.65 [1.95] vs 1.17 [1.64], P < .0001). 
The prevalence of CCI comorbidities overall and by payer type are pre-
sented in Online Supplementary Material, Table S2. 

Vascular comorbidities were the most common comorbid con-
dition; the most common vascular comorbidities were hyperlipidemia 
(36.1%), hypertension (35.1%), peripheral vascular disease (5.1%), 
and ischemic heart disease (4.6%). Hyperlipidemia, hypertension, 
peripheral vascular disease, and ischemic heart disease were all more 
common in Medicare Advantage patients than in commercially insured 
patients (52.4% vs 21.9%, 49.4% vs 22.6%, 8.9% vs 1.7%, 8.3% vs 
1.3%, respectively; all P < .0001). Among Medicare Advantage pa-
tients, all 4 of these comorbidities were more common in patients age 
65 and older than those younger than age 65 (all P < .0001).

The most common autoimmune comorbidities were chronic 
thyroid disorder (16.7%), asthma (6.2%), and IBD (1.7%). Chronic 
thyroid disorder was more common in Medicare Advantage patients 
than in commercially insured patients (20.6% vs 13.2%, P < .0001), 
and among Medicare Advantage patients, chronic thyroid disorder was 
more common in patients 65 years and older than in those younger 
than age 65 (24.2% vs 18.1%, P < .0001). Asthma was more common 
in Medicare Advantage patients than in commercially insured patients 
(7.0% vs 5.4%, P = .0168), and among Medicare Advantage patients, 
asthma was more common in patients younger than 65 than in patients 

Figure 1. Patient Selection from Aetna Healthcare Claims Databases

Abbreviations: DMT, disease-modifying therapy; HCPCS, Healthcare Common Procedure Coding System; ICD-10-CM, International Classification of Diseases, Tenth 
Revision, Clinical Modification; MS, multiple sclerosis; NDC, National Drug Code; SSDI, Social Security Disability Insurance.
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aged 65 or older (7.9% vs 5.8%, P = .0408). There was no difference 
in IBD among the 3 groups (P = .0590). Of all patients, 13.7% had 
some form of diabetes mellitus. Diabetes mellitus was more common 
in Medicare Advantage patients than commercially insured patients 
(18.2% vs 9.7%, P < .0001), and among Medicare Advantage patients, 
diabetes mellitus was more common in patients aged 65 and older than 
those younger than age 65 (20.9% vs 16.4%, P = .0054).

The most common psychiatric comorbidities were depression 
(23.2%), anxiety (11.1%), and bipolar disorder (2.5%). All 3 comor-
bidities were more common in Medicare Advantage patients than in 
commercially insured patients (31.7% vs 15.7%, 13.0% vs 9.5%, 
3.6% vs 1.5%, respectively; all P < .0001). Among Medicare Advan-
tage patients, depression, anxiety, and bipolar disorder were more com-
mon in patients younger than 65 than in patients 65 or older (36.9% 
vs 24.1%, 13.9% vs 11.7%, 5.0% vs 1.7%, respectively; P < .0001, 
P = .0147, P < .0001, respectively).

Figure 3 shows the distribution of the number of comorbid con-
ditions in patients with MS by payer type. Across the cohort, 75.7% 

(71.5% of commercially insured patients, 93.9% of Medicare Ad-
vantage patients) had 2 or more comorbidities, 63.8% had 3 or more 
comorbidities, and 42.2% had 5 or more comorbidities (Online 
Supplementary Material, Figure S3). The mean (SD) number of co-
morbidities among patients with MS was 4.9 (3.7). There were more 
comorbidities in Medicare Advantage patients than in commercially 
insured patients (6.5 [3.8] vs 3.5 [2.9], P < .0001). Among Medicare 
Advantage patients, there was no difference in number of comorbid-
ities between patients younger than 65 years and those 65 years and 
older (6.9 [3.7] vs 6.1 [3.9], P = .2009).

DISCUSSION

Data regarding the wide spectrum of comorbidities among patients 
with MS are still scarce and only 2 published studies were large US 
population-based evaluations.10,11 In the present study, patient charac-
teristics, comorbidities, and multimorbidity in both Medicare Advan-
tage and commercially insured populations were evaluated using a large 

Table 1. Patient Baseline Demographic and Clinical Characteristics of Patients with MS by Payer Typea

Characteristics Overall  
(N = 5000)

Payer Type

Commercial  
(n = 2667)

Medicare Advantage P Valuea

Overall  
(n = 2333)

Age <65 y  
(n = 1382)

Age ≥65 y  
(n = 951)

Age            

Mean (SD) 52.60 (12.90) 45.73 (10.20) 60.45 (11.07) 53.33 (7.99) 70.81 (5.16) NAb

Median (IQR) 53 (44-61) 47 (39-54) 62 (53-68) 55 (48-60) 69 (67-74)

Sex, %           .3353

Male 24.8 25.2 24.4 25.3 22.9  

Female 75.2 74.8 75.6 74.7 77.1  

Geographic region, %           <.0001

Midwest 22.3 12.7 33.3 32.1 35.1  

Northeast 34.3 33.2 35.6 34.6 37.1  

South 32.0 38.3 24.8 27.3 21.0  

West 11.4 15.8 6.3 6.0 6.8  

Urban-rural, %           <.0001

Urban 31.1 37.8 23.5 25.3 20.8  

Suburban 29.1 27.2 31.3 31.2 31.4  

Rural 39.8 35.1 45.2 43.5 47.7  

Median household 
income, $c

          <.0001

Mean (SD) 66 866 (24 762) 72 054 (26 329) 60 969 (21 376) 59 872 (20 929) 62 561 (21 923)  

Median (IQR) 62 566  
(48 491-80 526)

68 387  
(52 752-87 467)

56 723  
(45 772-72 505)

56 058  
(45 016-71 061)

58 715  
(47 230-74 473)

 

CCI           <.0001

Mean (SD) 0.92 (1.49) 0.53 (1.02) 1.37 (1.79) 1.17 (1.64) 1.65 (1.95)  

Median (IQR) 0 (0-1) 0 (0-1) 1 (0-2) 1 (0-2) 1 (0-2)  

MS case, %           <.0001

Incidence 20.8 25.2 15.7 11.5 21.8  

Prevalence 79.2 74.8 84.3 88.5 78.2  

DMT, % 55.3 67.3 41.5 51.1 27.7 <.0001 
Means, SD, and medians (IQRs) were reported for continuous variables. Frequencies (percentages) were reported for categorical variables. 
aComparison among commercial, Medicare Advantage age <65 years, and Medicare Advantage age ≥65 years. Statistical significance was assessed with Kruskal-
Wallis test for continuous variables and χ2 test for categorical variables. The P values presented in this table have not been corrected for multiplicity and should be 
considered descriptive in nature.
bComparisons were not possible as plan eligibility was based on age.
cThe estimated median household income represents the patient’s neighborhood median household income obtained from US Census data.
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administrative healthcare claims database. Patient characteristics ob-
served in this study are consistent with the published literature.13,18,30,31 

Multiple sclerosis–specific conditions and symptoms (ie, mal-
aise, fatigue, depression/anxiety, spasms, fibromyalgia, convulsions) 
were more common among Medicare Advantage beneficiaries younger 
than age 65 (all P < .0001). Our study demonstrated that hyperlipid-
emia and hypertension were among the most common comorbidities 
in MS, presenting in 36.1% and 35.1% of patients, respectively; the 
most prevalent comorbid autoimmune disease was chronic thyroid 
disorder (16.7%); the most common gastrointestinal disease was non-
specific gastritis/dyspepsia (24.4%); and the most common psychiatric 
comorbidities were depression (23.2%), anxiety (11.1%), and bipolar 
disorder (2.5%). 

Some of our estimates were higher than recent meta-analysis esti-
mates (hyperlipidemia, 10.9%; hypertension, 18.6%; thyroid disorder, 
6.4%), the prevalence of depression was similar (meta-analysis esti-
mate, 23.7%), and some were lower than the meta-analysis estimates 
(anxiety, 21.9%; bipolar disorder, 5.8%).8 These discrepancies may be 
due to differences in the patient populations evaluated, the study de-
signs, data sources, and the methods used for evaluating comorbidities. 
Hence, these findings highlight that it is difficult to make compari-
sons across studies. A US commercial claims analysis by Edwards et al11 
reported that common comorbidities among patients with MS were 
hyperlipidemia and hypertension (range, 25.9%-29.7% per year from 
2006 to 2014), gastrointestinal disease (range, 18.4%-21.2%), and 
thyroid disease (range, 12.9%-17.1%). Chronic lung disease, arthritis, 
anxiety, diabetes, and depression were present in approximately 5% to 
10% of US patients with MS.11 A previous study of Medicare patients 
by Gilden et al32 evaluated data from 2003 to 2006 and found that the 
rates of the most common comorbid conditions for prevalent progres-
sive MS and prevalent relapsing remitting MS (RRMS) cases, respec-
tively, were depression (51.7%, 24.4%), ischemic heart disease (31.1%, 
12.1%), diabetes (28.6%, 13.3%), chronic obstructive pulmonary dis-
ease (28.0%, 12.9%), cardiovascular disease (24.3%, 6.5%), and ar-
thritis (22.5%, 15.5%). These rates are relatively consistent with the 
findings of the current study when considering the weighting of pa-

tients with progressive MS vs RRMS. The rates of hypertension and 
hyperlipidemia in the current study are higher than the rate of cardio-
vascular disease reported by Gilden et al.32 This may be due to their 
data being approximately 15 years old and cardiovascular disease being 
more prevalent and more commonly diagnosed in more recent years.

Vascular comorbidities such as hyperlipidemia and hypertension 
are particularly noteworthy as they have been shown to be associated 
with increased risk of disability progression in MS.8 A cohort study 
using the North American Research Committee on Multiple Sclerosis 
(NARCOMS) registry found that on average, patients with MS with 
vascular comorbidities progressed to a score of 6 on the Expanded 
Disability Status Scale (EDSS) 6 years faster than patients with MS 
without a vascular comorbidity2 and that these comorbidities affected 
visual disability.33 A Swedish cohort study found that patients with MS 
with depression showed a significantly higher risk of progression on 
the EDSS score.34 Among NARCOMS registry participants, vascular, 
mental, and visual comorbidities increased the risk of mortality.35 De-
pression and MS have synergistic effects on mortality, highlighting the 
importance of preventing and treating depression.5,36 

Multiple comorbidities, which are highly prevalent among pa-
tients with MS, adversely affected a broad range of outcomes.9,37,38 Our 
study demonstrated that 75.7% of patients with MS had at least 2 
comorbidities, 63.4% had 3 or more comorbidities, and 42.2% had 
5 or more comorbidities. There were more comorbidities in Medicare 
Advantage patients than in commercially insured patients (6.5 vs 3.5); 
however, among Medicare Advantage patients with MS, there was no 
difference in the number of comorbidities between younger-than-65 
years and 65-years-and-older groups. In a Canadian survey data anal-
ysis, Warren et al39 found that the mean number of comorbidities in 
patients with MS was 1.6 and that 10% of patients had 8 or more 
comorbidities. The study design could be the reason for the different 
findings between our study and the survey data analysis. The adminis-
trative claims data include more comprehensive information, especially 
comorbidities, than the health survey data, due to the limited space of 
the survey questionnaires or instruments, which usually contain highly 
selected comorbid conditions. 

Table 2. Multiple Sclerosis–Related Conditions and Symptoms in Patients With MS by Payer Typea

Comorbidity Overall 
(N = 5000)

Payer Typeb

Commercial 
(n = 2667)

Medicare Advantage

Overall 
(n = 2333)

Age <65 y 
(n = 1382)

Age ≥65 y 
(n = 951)

Abnormality of gait 29.4 18.4 42.1 40.6 44.2

Ataxia 10.0 7.3 13.2 12.5 14.2

Burning, numbness, tingling sensations 26.4 31.9 20.1 22.6 16.5

Convulsions 3.1 1.8 4.5 4.9 4.0

Depression 23.2 15.7 31.7 37.0 24.1

Fecal incontinence 2.5 1.5 3.6 3.1 4.3

Fibromyalgia/myalgia and myositis 12.5 11.0 14.1 16.2 11.2

Malaise and fatigue 37.3 32.3 43.0 45.1 40.1

Optic neuritis (NS) 1.0 1.2 0.9 0.9 0.7

Spasms 9.9 7.3 12.9 15.1 9.8

Trigeminal neuralgia 2.5 1.5 3.6 3.0 4.4

Urinary incontinence 12.2 6.5 18.8 17.7 20.4

Voice disturbances 1.8 1.3 2.4 2.6 2.1
Abbreviations: MS, multiple sclerosis; NS, not significant.
aUnless otherwise noted, all data are reported as percentage of patients.
bThe comparisons among commercial, Medicare Advantage patients age <65 years, and Medicare Advantage patients ≥65 years were statistically significant at P < .05 
for all comorbidities except optic neuritis.
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Comorbidities increase the complexity of disease management 
and pose major challenges.16,23,29 Several studies have found that co-
morbidities delay MS diagnosis from symptom onset.1,37 A prospective 
multicenter cohort study conducted in 4 Canadian MS clinics report-
ed that, compared with those without any comorbidity, relapse rate 
increased over the next 2 years in patients with 3 or more comorbidi-
ties at baseline.3 Another prospective cohort study found that fatigue 
and the presence of 3 or more physical comorbidities were significant-
ly associated with higher rates of physician visits, prescriptions filled, 
and hospitalizations in patients with MS.40 A large Canadian study of 
10 698 patients found that the likelihood of initiating DMT decreased 
with an increasing number of comorbidities.41 This is consistent with 
our findings that only 41.5% of all Medicare Advantage patients and 
only 27.7% of Medicare Advantage patients 65 years and older were 
receiving a DMT, compared with 67.3% of commercially insured pa-
tients. In the above-mentioned Canadian study, comorbid anxiety and 
ischemic heart disease were shown to be associated with reduced ini-
tiation of DMT. However, patients with depression were 13% more 

likely to initiate DMT compared with those without depression at the 
index date.41 Comorbidities have also been shown to be associated with 
a higher risk of switching from the first DMT due to intolerance.42 

Our data show a wide spectrum of comorbidities among patients 
with MS, supporting that MS disease management should be individ-
ualized and tailored to specific needs for each patient. Patients with 
MS with multiple comorbidities may have many healthcare providers; 
without proper coordination, this could lead to fragmented care, delay 
or duplication of healthcare services, inappropriate medications, poly-
pharmacy, and adverse drug interactions.16,23 Literature regarding the 
impact of comorbidity and multimorbidity on MS treatment is still 
limited. Further study should focus on the impact of comorbidity and 
multimorbidity on MS treatment/intervention and outcomes in the 
various subgroups of patients.

Limitations
Several limitations may affect interpretation of these results. First, 
this administrative claims data analysis may have underestimated 

Table 3. Most Common Comorbid Conditions in Patients With MS by Payer Typea

Comorbidity Overall 
(N = 5000)

Payer Typeb

Commercial 
(n = 2667)

Medicare Advantage

Overall  
(n = 2333)

Age <65 y 
(n = 1382)

Age ≥65 y 
(n = 951)

Hyperlipidemia 36.1 21.9 52.4 44.4 63.9

Hypertension 35.1 22.6 49.4 40.9 61.8

Nonspecific gastritis/dyspepsia 24.4 16.2 33.8 31.0 37.9

Depression 23.2 15.7 31.7 37.0 24.1

Low back pain 23.0 18.8 27.7 29.8 24.7

Chronic thyroid disorders 16.7 13.2 20.6 18.1 24.2

Migraine and other headaches 14.1 14.7 13.4 17.8 6.9

Diabetes mellitus 13.7 9.7 18.2 16.4 20.9

Limb pain 12.3 8.9 16.2 16.3 16.1

Obesity 11.5 9.4 14.0 15.3 12.0

Anxiety 11.1 9.5 13.0 13.9 11.7

Cerebrovascular disease 9.4 6.9 12.3 9.8 15.8

Osteoarthritis 9.4 4.7 14.7 11.4 19.7

Other pains 9.0 6.2 12.3 13.0 11.2

Osteoporosis 7.7 3.0 13.2 7.2 21.8

Glaucoma 6.8 4.7 9.3 6.3 13.6

Asthma 6.2 5.4 7.0 7.9 5.8

COPD 6.0 1.9 10.8 10.3 11.5

Malignant cancer 5.6 3.9 7.5 5.6 10.3

Substance use disorders 5.5 4.5 6.7 8.9 3.6

Peripheral vascular disease 5.1 1.7 8.9 5.0 14.6

Ischemic heart disease 4.6 1.3 8.3 5.5 12.3

Dementia 3.8 1.2 6.8 4.8 9.9

Metabolic syndrome 3.2 2.4 4.2 3.9 4.6

Congestive heart failure 3.2 0.8 6.0 4.2 8.6

Chronic renal failure 2.9 0.9 5.2 3.5 7.7
Abbreviations: COPD, chronic obstructive pulmonary disease; MS, multiple sclerosis.
aUnless otherwise noted, all data are reported as percentage of patients. 
bThe comparisons among commercial, Medicare Advantage age <65 years, and Medicare Advantage age ≥65 years were statistically significant at P < .05 for all 
comorbidities.
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Figure 2. Top 20 Most Common Comorbidities by Payer Type and Incident or Prevalent MS Cases

A: Commercial insurance; B: Medicare Advantage.
Abbreviations: COPD, chronic obstructive pulmonary disease; MS, multiple sclerosis.
*P < .05.
**P < .01.
***P < .0001. 

Figure 3. Distribution of Number of Comorbid Conditions in Patients With MS by Payer Type

Abbreviations: MS, multiple sclerosis; Q1, 25th percentile of the data; Q3, 75th percentile of the data.
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the prevalence rates of some comorbidities and multimorbidity.16,23 
Second, only descriptive statistics were provided, and comparisons 
between groups should be interpreted with caution. No adjusted 
analyses were conducted to control for confounding factors. Third, 
there are no standard operational definitions for comorbidity,23,43,44 so 
we included the 59 most common comorbidities and excluded rarer 
conditions. Since classification of all comorbidities was based on ICD-
10-CM codes alone, misclassification is likely. However, this approach 
is commonly used in other studies of comorbidities.5,11,16,23-26,44 Fourth, 
there are no ICD-10-CM codes specific to MS subtypes, so we cannot 
differentiate RRMS from secondary progressive MS. Fifth, the study 
results may not be generalizable to patients with other health insurance 
or healthcare, such as those with traditional Medicare, the uninsured, 
and patients in other countries. 

CONCLUSIONS

Multiple sclerosis–specific conditions and symptoms (ie, malaise, fa-
tigue, depression/anxiety, spasms, fibromyalgia, convulsions) were 
more common among Medicare Advantage beneficiaries aged 65 years 
and older. Our study demonstrated that hyperlipidemia and hyperten-
sion were among the most common comorbidities in MS. Comorbid-
ities and multimorbidity patterns differed between patients with MS 
with commercial insurance and patients with the Medicare Advantage 
health plan. Multimorbidity is highly prevalent among patients with 
MS and should be considered in the context of clinical decision making 
to optimize MS management and improve patient outcomes. 
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