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A B S T R A C T   

Background: Multiple myeloma (MM) accounts for 10 % of all hematological malignancies. As recent advances in 
MM treatment continue to improve survival rates, socioeconomic barriers need to be identified to ensure equal 
treatment. This study evaluates the association between insurance status and survival in patients with MM. 
Methods: This study analyzed patients with MM from the 2007–2016 Surveillance, Epidemiology, and End Re-
sults (SEER) Program database. Insurance status was categorized as uninsured, Medicaid, private insurance, and 
other insurance. Cancer-specific survival was measured at one- and five-years post diagnosis. 
Results: From 2007–2016, there were 41,846 patients with MM extracted from the SEER database. Those with 
private insurance had a higher proportion of participants that identified as married (65.5 %), resided in 
metropolitan cities (90.1 %), and identified as white (76 %) and non-Hispanic (90.8 %). The uninsured group had 
the highest proportion of Black participants compared to other insurance groups (37.4 %). After adjustment for 
age, sex, race, ethnicity, marital status, and residence, the likelihood of five-year survival was significantly lower 
in those respondents with Medicaid (adjusted (adj) Hazard Ratio (HR): 1.44; 95 % Confidence Interval (CI): 
1.36− 1.53), when compared with private insurance holders. Those who were uninsured had a 26 % increased 
mortality hazard than those with private insurance (95 % CI 1.04− 1.53). 
Conclusion: After adjustment, insurance status can influence the survival of adults with MM. As treatment mo-
dalities for MM continue to advance, the insurance status of a patient should not hinder their ability to receive 
the most effective and timely therapies.   

1. Introduction 

Today, multiple myeloma (MM) is the second most common hema-
tological malignancy with a 5-year survival rate of 46.6 % [1,2]. How-
ever, recently survival rates have greatly improved due to the 
development of extremely effective therapies, most notably autologous 
stem cell transplants, immunomodulatory drugs, proteasome inhibitors, 
and most recently chimeric antigen receptor T-cell (CAR-T) therapy [3]. 
Of note, The National Cancer Institute reported a 49 % improvement in 
5-year relative survival rates of MM from 2005 to 2011 compared to just 
27 % from 1987 to 1989 [1]. This data aligns with the development of 
the mentioned therapies in the improved treatment of the condition. 
Identifying the social determinants of health within a patient population 

plays a critical role in improving medical outcomes for at risk pop-
ulations. Specifically, in the United States, an individual’s insurance 
status is often a barrier in obtaining effective and timely treatment 
[4–6]. Significant scientific advances in immunologic treatments for 
various hematological malignancies have decreased mortality in many 
patient populations, and thus should be widely available and more easily 
approved by insurance providers. 

As the prevalence of multiple myeloma increases, identifying the 
various barriers to care is essential in ensuring equal survival across 
patients from all backgrounds. Particularly, having adequate insurance 
can lead to earlier detection, expedited treatment, and improved out-
comes in medical management. In the current literature, barriers to 
proper medical management has been extensively reviewed in patients 

* Corresponding author. 
E-mail addresses: smakh004@med.fiu.edu (S.S. Makhani), dshiv005@med.fiu.edu (D. Shively), gcastro@fiu.edu (G. Castro).  

Contents lists available at ScienceDirect 

Leukemia Research 

journal homepage: www.elsevier.com/locate/leukres 

https://doi.org/10.1016/j.leukres.2021.106542 
Received 3 January 2021; Received in revised form 28 January 2021; Accepted 16 February 2021   

mailto:smakh004@med.fiu.edu
mailto:dshiv005@med.fiu.edu
mailto:gcastro@fiu.edu
www.sciencedirect.com/science/journal/01452126
https://www.elsevier.com/locate/leukres
https://doi.org/10.1016/j.leukres.2021.106542
https://doi.org/10.1016/j.leukres.2021.106542
https://doi.org/10.1016/j.leukres.2021.106542
http://crossmark.crossref.org/dialog/?doi=10.1016/j.leukres.2021.106542&domain=pdf


Leukemia Research 104 (2021) 106542

2

with solid tumors. A study comparing insurance status in breast cancer 
staging at diagnosis showed that most racial disparities were embedded 
in the different types of insurance status [7]. Specifically, women with 
Medicaid or no insurance had twice the likelihood of being diagnosed at 
stage III, compared to insured women. Although, survival outcomes 
were not analyzed in this study, if staging at diagnosis is different be-
tween insurance groups, we hypothesize that survival time would be 
significantly different as well. Additional literature has directly consid-
ered the impact of socioeconomic disparities in MM survival outcomes. 
One analysis showed that patients with a low socioeconomic status (SES) 
had an increased mortality rate, when compared to patients with a high 
SES [8]. Likewise, the relationship between various racial/ethnic 
groups, treatment patterns and outcomes has been studied. Autologous 
hematopoietic stem cell transplantations (AHSCT), in particular, have 
become widely used in the treatment of MM, prolonging survival time 
[9], however access to this treatment remains difficult due to existing 
socioeconomic disparities. One study revealed that 40 % of 
non-Hispanic blacks and 44.7 % in Hispanics and Asians were denied 
AHSCTs, specifically highlighting the racial disparities in receiving this 
promising treatment [10]. Further investigation, adjusted for de-
mographic and SES factors, showed that black patients were 50 % less 
likely to receive a AHSCT, when compared to white MM patients [11]. 
While AHSCTs have been adapted in most insurance practices, there is 
limited evidence on the association between insurance and survival in 
multiple myeloma patients. Overall, the variability in the time to diag-
nosis and treatment, as well as the treatment type could potentially be 
explained in part by a patient’s status as insured, uninsured, or receiving 
Medicaid, after adjusting for baseline characteristics; however, this has 
yet to be directly studied. 

We believe that a significant factor contributing to the disparity in 
cancer-specific survival of individuals diagnosed with MM is the insur-
ance status of the patient at the time of diagnosis. Furthermore, the 
objective of this study was to evaluate the association between insurance 
status and survival in patients with multiple myeloma. As discussed, 
early detection leads to expedited treatment which subsequently pro-
longs survival time. We hypothesize that private insurance, previously 
seen to be connected to earlier detection [7], will have the lowest hazard 
of survival when compared to Medicaid, no insurance, other forms of 
insurance. 

2. Materials and methods 

2.1. Study design 

This was a retrospective cohort study using secondary data analysis 
using information from the Surveillance, Epidemiology, and End Results 
(SEER) Program during 2007 and 2016. The database collects and 
publishes cancer incidence and survival data from population-based 
cancer registries that covers approximately 34 % of the U.S. popula-
tion. National Center for Healthcare Statistics provided the mortality 
data and the population data was obtained from the Census Bureau [12]. 

2.2. Study population 

This study included adults of or above 18 years of age who are rep-
resented in the SEER database with a primary diagnosis of multiple 
myeloma (ICD-03 code: 9732/3) during 2007 and 2016 (n = 46,663). 
Patients who were diagnosed at autopsy were excluded from the analysis 
(n = 812). Patients who are missing information on survival and in-
surance status were excluded from the study (n = 4062). The final 
sample size consisted of 41, 789 participants. 

2.3. Variables 

The main exposure variable in this study was insurance status, 
derived from the Primary Payer at Diagnosis variable in the North 

American Association of Central Cancer Registries database. Insurance 
types, indicated in SEER database, were categorized as “No Insurance”, 
“Any Medicaid”, “Private Insurance”, and “Insurance Unspecified”. The 
outcome variable was cancer-survival at one- and five-years following 
diagnosis of multiple myeloma. 

The demographic information included age at diagnosis (18 and 
older), sex (male or female), and race categorized as White, Black, or 
other. Ethnicity was also included (non-Spanish-Hispanic-Latin and 
Spanish-Hispanic-Latin). Additionally, marital status was added and 
categorized as married and not married [4]. Rural-urban continuum 
codes were included to determine the respondents place of resident. The 
participants were divided into three major categories of metropolitan, 
urban, and rural. 

2.4. Statistical analyses 

Data analysis was conducted using Stata/MP version 15.2 (Statacorp, 
College Station, TX). Baseline characteristics were reported for de-
mographic and socioeconomic variables, reporting percentages for 
nominal and categorical variables. Following the descriptive statistics, a 
bivariate chi-squared analysis was conducted to identify possible con-
founders. Log-rank and Kaplan Meier curves were used to compare 
survival between those who had insurance. Unadjusted and adjusted 
Cox regression models were used to calculate hazard ratios and the 
corresponding 95 % confidence intervals. The proportional hazard as-
sumptions were checked graphically. 

3. Results 

Baseline characteristics of multiple myeloma adults at diagnosis ac-
cording to insurance type are presented in Table 1. Among all partici-
pants (n = 41,846) in the present study, there was a higher frequency of 
respondents that identified as non-Hispanic white (p < 0.001). Those 
with private insurance had a higher proportion of participants that 
identified as married (65.5 %) and resided in metropolitan cities (90.1 
%). Of the uninsured subjects, a higher percentage were males (55.0 %, 
p < 0.001) and adults ranging from ages fifty to six-four (60.9 %, p <
0.001). The highest proportion of Black participants were found to be 
uninsured, when compared to other insurance groups (37.4 %). Among 
all insurance groups, the Medicaid group had a higher frequency of non- 
married respondents (63.0 %, p < 0.001). The highest proportion of 
Hispanic respondents were found among Medicaid compared to the 
other categories of insurance (26.2 %). Further, subjects residing in rural 
cities had a higher proportion of being insured by Medicaid (p < 0.001). 

Log-rank test analysis for one-year survival in multiple myeloma 
adults during 2007–2016 are presented in Table 2. There was a signif-
icant difference in survival between the insurance groups (log-rank, p <
0.001) one year after the diagnosis of multiple myeloma was made. 
Fig. 1 illustrates that Medicaid recipients had the lowest probability of 
survival at 1 year compared with those with private insurance or non- 
specified insurance status (p < 0.001). Log-rank test analyses revealed 
that among the insurance groups, those with private insurance had a 
statistically significant difference in cancer-specific survival. Amongst 
whites, there was also a statistically significant difference in survival at 
one year compared with those who identified as black or other. 

Data on five-year survival of multiple myeloma patients are shown in 
Table 3. After five years, there was a statistically significant difference in 
survival between the insurance groups (log-rank, p < 0.001). As seen in 
Fig. 2, Medicaid insurance holders had the highest mortality at 5 years, 
compared to other insurance groups (p < 0.001). The survival curves at 
both one and five-year did not differ. The racial and social support 
trends that were discovered above at one-year survival stayed consistent 
at five years. There was statistically significant difference in overall 
survival than expected in married respondents. Additionally, there was 
no statistically significant difference in overall survival between male 
and female patients at neither one- nor five-year survival (log rank, p >
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0.361; log rank, p > 0.075). 
Unadjusted and adjusted Cox regression with 95 % confidence in-

tervals for one- and five-year survival in varying insurance groups using 
univariate and multivariate models are presented in Table 4. Medicaid 
insurance holders had the highest hazard of mortality at one- and five- 
year survival, when compared with private insurance holders (p <
0.001). After adjusting for age, sex, race, ethnicity, marital status, and 
area of residence, the hazard of five-year survival was significantly 
lower in those respondents with Medicaid (adjHR, 1.44; 95 % CI 
1.36− 1.53), when compared with private insurance holders. Further, 
those who were uninsured had a 26 % increased hazard of mortality 

than those with private insurance (95 % CI 1.04− 1.53). After adjust-
ment, black respondents had an increased likelihood of survival at both 
one- and five-years, when compared with whites (adj HR 0.92, 95 % CI 
0.88− 0.97). Married respondents had an increased hazard at five-year 
survival (adj HR 1.18, 95 % CI 1.13− 1.12), when compared with un-
married patients. As expected, multiple myeloma patients over the age 
of eighty, had a 3.9-fold increased hazard of mortality (95 % CI 
3.58− 4.28). 

4. Discussion 

This study revealed that insurance status plays a significant role in 
the cancer-specific survival for patients with a primary diagnosis of 
multiple myeloma. Adults with no insurance coverage, Medicaid, or 
unspecified insurance appear to have higher hazard of mortality over 
one and five years. Specifically, we observed a shorter survival, at both 1 
year and 5 year, among patients with Medicaid after adjusting for age, 
sex, race, ethnicity, marital status, and area of residence. Additionally, 
as anticipated, multiple myeloma patients over the age of eighty, had a 
3.9-fold increased risk of mortality. The available data we utilized for 
our study allowed a clear analysis to be run on the effects of insurance 
status and multiple myeloma outcomes (cancer-specific survival at one 
and five years) while also adjusting for important cancer specific risk 
factors in a clinically well-characterized patient population. 

Overall, this present study aligns with the existing literature. Other 
studies suggest that various socioeconomic factors play a major role in 
influencing the types of treatment modalities, which subsequently can 
predict overall survival [5,13,14]. Specifically, the cost burden of MM 
treatment can be associated with the patient’s form of coverage. A 2013 
cross-sectional study reported there a significant financial burden exists 
for MM patients, even those with medical insurance [15]. The authors 
found that most participants (97 %) began treatment with health in-
surance coverage; but 29 % later changed or lost coverage, including 10 
% who were unable to obtain replacement insurance. Evidently, finan-
cial stability and insurance play a major role in influencing care. Simi-
larly, another study revealed that the use of Autologous Hematopoietic 
Cell Transplantation (AHCT) and novel agents varies with race and in-
surance. All of their findings document rapid changes in patterns of care 
and highlight addressable disparities [16]. For example, the use of novel 
agents for white patients was lower for those with Medicare only (42.6 

Table 1 
Baseline characteristics of multiple myeloma adults at diagnosis according to insurance type.  

Insurance Type 

Characteristics Uninsured Medicaid Private Insurance NOS p-value  

No. % No. % No. % No. %  

Age (years)         <0.001 
18− 49 232 21.0 705 13.6 2184 7.7 334 4.8  
50− 64 672 60.9 2215 42.8 9579 33.5 1550 22.1  
65− 79 162 14.7 1617 31.2 11,963 41.9 3640 51.8  
80+ 37 3.4 639 12.4 4836 16.9 1499 21.3  

Sex         <0.001 
Male 607 55.0 2584 49.9 15,890 55.6 3840 54.7  
Female 496 45.0 2592 50.1 12,672 44.3 3184 45.3  

Race         <0.001 
White 619 56.6 2994 58.2 21,593 76.0 4924 70.6  
Black 409 37.4 1538 29.9 5180 18.2 1627 23.3  
Other 65 6.0 612 11.9 1644 5.8 428 6.1  

Ethnicity         <0.001 
Non-Hispanic 853 77.3 3822 73.8 25,943 90.8 6292 89.6  
Hispanic 250 22.7 1354 26.2 2619 9.2 732 10.4  

Marital Status         <0.001 
Married 473 45.4 1827 37.0 17,837 65.6 3690 55.7  
Not Married 569 54.6 3109 63.0 9361 34.4 2936 44.3  

Area of Residence         <0.001 
Metro 987 89.5 4576 88.6 25,738 90.1 6088 86.7  
Urban 104 9.4 507 9.8 2492 8.7 831 11.8  
Rural 12 1.1 81 1.6 323 1.1 101 1.4   

Table 2 
Log-rank test analysis for one-year survival in multiple myeloma adults during 
2007-2016.  

Characteristics Observed Expected Log Rank X2 test p-value 

Insurance   97.2 < 0.001 
Uninsured 119 142.9   
Medicaid 800 620.0   
Private Insurance 3417 3698.4   
Insurance NOS 994 868.7   

Age (years)   1477.1 <0.001 
18− 49 241 483.7   
50− 64 1193 1894.4   
65− 79 2257 2205.7   
80+ 1638 745.2   

Sex   3.2 0.075 
Male 2852 2916.2   
Female 2478 2413.8   

Race   21.5 <0.001 
White 3982 3833.9   
Black 1035 1133.9   
Other 304 353.2   

Ethnicity   0.2 0.675 
Non-Hispanic 4713 4703.2   
Hispanic 617 626.8   

Marital Status   156 <0.001 
Married 2721 3151.8   
Not Married 2390 1959.2   

Area of Residence   24.1 <0.001 
Metro 4660 4768.5   
Urban 587 489.1   
Rural 78 67.5    
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%) than for those with private insurance (50.2 %). For patients of other 
races, those with Medicare only or Medicaid were less likely to receive 
novel agents or transplantation compared with those with private in-
surance [16]. These conclusions help support our initial findings, 
potentially illustrating the role proper medical therapy plays in survival. 

We hypothesize that a disparity exists, likely due to the range of 
socioeconomic factors that face these Medicaid recipients, such as 
limited access to specialists, financial insecurity preventing them from 
accessing the novel therapies, and reduced physician availability. These 
barriers make it increasingly difficult to get a proper diagnosis and 
timely initiation of treatment, which is essential to maximizing chances 
of survival with MM. Additionally, Bhatt, V. R. et. al. reported that the 
median total times from initiation of payer approval to AHST 

transplantation were 48 days and 66 days for patients with private 
health insurance and public payers, respectively; and a higher percent-
age of patients in the private insurance group underwent AHCT than in 
the public payer group (43 % versus 27 %) [17]. This essentially sup-
ports our study’s results in which the likelihood of five-year survival was 
significantly lower in those respondents with Medicaid (adjHR, 1.44; 95 
% CI 1.36− 1.53), when compared to private insurance holders. In 
addition to the fact that those who were uninsured had a 26 % increased 
risk of mortality than those with private insurance (95 % CI 1.04− 1.53). 
Overall, the scientific literature reveals that insurance status often plays 
a major role in determining the time to onset of multiple myeloma 
treatment; in addition to influencing the types of treatment modalities 
[1–5]. However, there is a lack of direct analysis of insurance status on 
morbidity and mortality in MM patients, until now, which helps shed 
light on the increasing disparities in myeloma treatment. 

Our study’s findings of a higher hazard of death for Medicaid and 
uninsured patients vs. privately insured individuals suggest an associa-
tion exists with issues in seeking or receiving treatment, a similar 
postulation in other studies [18–21]. Patients in these populations are 
likely to have multiple barriers to obtaining quality healthcare- the 
significant cost and access to novel therapeutic treatments, lack of 
transportation and social support, even the inability to seek medical care 
due to familial and financial stresses. Due to these obstacles, uninsured 
and Medicaid patients may be at an increased risk for presenting with 
more advanced stage disease compared to those with private insurance 
[5,21–26]. Increased mortality could also be a result of other comor-
bidities, as patients with limited access to healthcare may likely have 
other unmanaged medical problems that could complicate their MM 
diagnosis. Whereas, conversely, those with private insurance are more 
likely to be of a higher socioeconomic status, younger in age, and 
married, all of which are predictors for increased overall survival in all 
patients, not limited to those with multiple myeloma [27]. 

The secondary findings of this study further confirm the socioeco-
nomic barriers that exist in patients with MM [28]. Specifically, 
increased mortality was associated with patients that lacked social 
support. Unmarried MM patients were likely to have decreased survival 
at one- and five-years following diagnosis, when compared with married 
patients. Additionally, respondents living in rural areas had an 22 % 
increased likelihood of mortality when compared with patients living in 
urban areas. Rural populations typically have decreased access to 
quality healthcare, when compared to urban areas. Lack of social 

Fig. 1. Kaplan-Meier analysis for one-year survival of multiple 
myeloma stratified by types of insurance. 
Legend: 
a. Red: Private Insurance. 
b. Blue: Medicaid. 
c. Green: Insurance, not otherwise specified.   

Table 3 
Log-rank test analysis for five-year survival in multiple myeloma adults during 
2007–2016.  

Characteristics Observed Expected Log Rank X2 test p-value 

Insurance   143.3 <0.001 
Uninsured 301 337.6   
Medicaid 1607 1292.6   
Private Insurance 7858 8372.8   
Insurance NOS 2143 1906.1   

Age (years)   2164.8 <0.001 
18− 49 663 1208.6   
50− 64 3256 4499.5   
65− 79 5168 4819.7   
80+ 2821 1380.2   

Sex   0.8 0.361 
Male 6443 6492.3   
Female 5466 5416.7   

Race   30.2 <0.001 
White 8840 8575.2   
Black 2320 2540.0   
Other 734 778.9   

Ethnicity   0.1 0.719 
Non-Hispanic 10,544 10531.5   
Hispanic 1365 1377.5   

Marital Status   186.9 <0.001 
Married 6484 7183.5   
Not Married 4901 4201.5   

Area of Residence   33.2 <0.001 
Metro 10,491 10671.3   
Urban 1221 1082.8   
Rural 188 145.9    
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support and lack of access are both contributing factors that lead to 
decreased survival in MM patients [29]. 

Conversely, minority racial groups seemed to show increased cancer- 
specific survival outcomes when compared to white patients. Black re-
spondents had a significantly lower risk of mortality than white re-
spondents. Confirmed by other studies, MM is unique in that Black 
patients have typically shown better survival than white respondents 

[6]. While Black patients with MM have twice the risk of being diag-
nosed with MM, they have consistently shown better cancer-specific 
survival rates than Whites [30–32]. Molecular studies have found that 
the cytogenic makeup of Black patients lead to less aggressive subtypes 
of MM [33,34]. Further, types of treatment and disease severity were not 
available, which would control for the less aggressive versions of the 
disease. Other possible explanations could inadequate representation of 

Fig. 2. Kaplan-Meier analysis for five-year survival of multiple 
myeloma stratified by types of insurance. 
a. Red: Private Insurance. 
b. Blue: Medicaid. 
c. Green: Insurance, not otherwise specified.   

Table 4 
Unadjusted and adjusted Cox regression for one- and five-year cancer-specific survival in multiple myeloma adults 2007–2016.   

One Year Survival Five Year Survival 

Characteristics Unadjusted Adjusteda Unadjusted Adjusted  

HRb (95 %CIc) HR (95 %CI) HR (95 %CI) HR (95 %CI) 

Insurance         
Private Refd  Ref  Ref  Ref  
Uninsured 0.90 (0.75− 1.08) 1.26 (1.04− 1.53) 0.95 (0.85− 1.07) 1.26 (1.11− 1.42) 
Medicaid 1.40 (1.29− 1.50) 1.53 (1.41− 1.67) 1.33 (1.26− 1.40) 1.44 (1.36− 1.53) 
Insurance NOS 1.24 (1.15− 1.32) 1.12 (1.04− 1.20) 1.19 (1.14− 1.26) 1.11 (1.06− 1.17) 

Age (years)         
18− 49 Ref  Ref  Ref  Ref  
50− 64 1.26 (1.10− 1.45) 1.31 (1.13− 1.51) 1.32 (1.21− 1.44) 1.37 (1.25− 1.49) 
65− 79 2.06 (1.80− 2.34) 2.18 (1.90− 2.50) 1.97 (1.81− 2.13) 2.07 (1.90− 2.25) 
80+ 4.42 (3.86− 5.06) 4.54 (3.95− 5.23) 3.78 (3.47− 4.11) 3.91 (3.58− 4.28) 

Sex         
Male Ref  Ref  Ref  Ref  
Female 1.05 (0.99− 1.10) 0.93 (0.88− 0.99) 1.02 (0.98− 1.05) 0.93 (0.89− 0.96) 

Race         
White Ref  Ref  Ref  Ref  
Black 0.89 (0.82− 0.94) 0.91 (0.85− 0.98) 0.89 (0.85− 0.93) 0.92 (0.88− 0.97) 
Other 0.83 (0.74− 0.93) 0.82 (0.72− 0.92) 0.91 (0.85− 0.99) 0.92 (0.85− 0.99) 

Ethnicity         
Non-Hispanic Ref  Ref  Ref  Ref  
Hispanic 0.98 (0.90− 1.06) 1.00 (0.91− 1.09) 0.99 (0.94− 1.04) 0.99 (0.93− 1.05) 

Marital Status         
Married Ref  Ref  Ref  Ref  
Not Married 1.41 (1.34− 1.49) 1.24 (1.17− 1.32) 1.29 (1.25− 1.34) 1.18 (1.13− 1.22) 

Residence         
Metro Ref  Ref  Ref  Ref  
Urban 1.23 (1.13− 1.34) 1.18 (1.07− 1.29) 1.15 (1.08− 1.22) 1.10 (1.03− 1.17) 
Rural 1.20 (0.95− 1.48) 1.09 (0.86− 1.37) 1.31 (1.13− 1.51) 1.22 (1.06− 1.42)  

a This model adjusted for age, sex, race, ethnicity, marital status, and area of residence. 
b Hazard Ratio. 
c Confidence Interval. 
d Reference category. 
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Black patients in clinical and epidemiological studies, despite its pre-
dominance in MM prevalence [6]. This disparity probes further multi-
factorial investigations to determine the biological and socioeconomic 
impact of race on MM survival. 

4.1. Limitations 

The results of this study should be considered within the context of 
several limitations. The SEER- database utilized did not contain clinical 
indicators of disease severity or stage at diagnosis. Additionally, we did 
not have access to data regarding timelines of treatment or treatment 
modalities employed. Although we did not directly evaluate the specific 
therapies utilized in MM treatment, we believe that our data indirectly 
reflects the impact that insurance status has on the disparities in access 
to treatment. Another important variable not accessible through this 
database is patient income, a helpful indicator of socioeconomic status. 
Moreover, we also were unable to obtain information about comorbid-
ities. This is important as patient populations within certain insurance 
types, like Medicaid, tend to have more serious comorbidities that can 
affect overall survival [35]. While SEER is a nationally representative 
database, the external validity is limited. Only 34 % of all cancers are 
depicted in the SEER database. Further investigation with larger repre-
sentation is warranted in future studies. 

5. Conclusion 

In conclusion, the natural pathogenesis of multiple myeloma is 
extremely destructive in nature, which has inspired the many ad-
vancements and research in the treatment of the disease. As these de-
velopments continue to arise, the insurance status of a patient should not 
hinder their ability to receive the most effective therapies, nor the timely 
action of initiating treatment, as early exposure and induction are crit-
ical factors in improving the survival rate. Our data reveals that insur-
ance status appears to serve as an indicator to the quality of treatment in 
MM patients. Thus, our analysis of insurance as a socio-economic barrier 
to care is essential in improving the care for patients diagnosed with 
MM. Future research should focus on the cause of these disparities facing 
MM patients, as every individual, regardless of insurance status, should 
be offered the best therapies and equal treatment access. 
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