Cancer Causes & Control (2020) 31:641-650
https://doi.org/10.1007/5s10552-020-01305-0

ORIGINAL PAPER q

Check for
updates

Self-reported health and survival in older patients diagnosed
with multiple myeloma

Nadia A. Nabulsi' - Ali Alobaidi' - Brian Talon' - Alemseged A. Asfaw’ - Jifang Zhou' - Lisa K. Sharp’ - Karen Sweiss? -
Pritesh R. Patel® - Naomi Y. Ko* - Brian C.-H. Chiu® - Gregory S. Calip'®

Received: 1 September 2019 / Accepted: 24 April 2020 / Published online: 30 April 2020
© Springer Nature Switzerland AG 2020

Abstract

Purpose Patient-reported outcomes such as self-reported health (SRH) are important in understanding quality cancer care,
yet little is known about links between SRH and outcomes in older patients with multiple myeloma (MM). We evaluated
associations between SRH and mortality among older patients with MM.

Methods We analyzed a retrospective cohort of patients ages > 65 years diagnosed with first primary MM using the Surveil-
lance, Epidemiology, and End Results (SEER)-Medicare Health Outcomes Survey (MHOS) data resource. Pre-diagnosis
SRH was grouped as high (excellent/very good/good) or low (fair/poor). We used Cox proportional hazards models to
estimate adjusted hazard ratios (HR) and 95% confidence intervals (CI) for associations between SRH and all-cause and
MM-specific mortality.

Results Of 521 MM patients with mean (SD) age at diagnosis of 76.8 (6.1) years, 32% reported low SRH. In multivariable
analyses, low SRH was suggestive of modest increased risks of all-cause mortality (HR 1.32, 95% CI 1.02-1.71) and MM-
specific mortality (HR 1.22, 95% CI 0.87-1.70) compared to high SRH.

Conclusion Findings suggest that low pre-diagnosis SRH is highly prevalent among older patients with MM and is associated
with modestly increased all-cause mortality. Additional research is needed to address quality of life and modifiable factors

that may accompany poor SRH in older patients with MM.
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Introduction

Multiple myeloma (MM) is the second most common hema-
tologic malignancy, comprising over 10% of all blood can-
cers [1]. MM primarily affects older adults, with the median
age of diagnosis about 66-70 years [2]. Survival rates are
improving due to new effective therapies, with estimated
5-year survival rates of 52% between 2009 and 2015 [3].
Contemporary treatment of MM utilizes various combina-
tions of high-dose chemotherapy, stem cell transplantation,
and novel therapies including proteasome inhibitors and
immunomodulatory drugs [4, 5]. Measures of quality of life,

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10552-020-01305-0) contains
supplementary material, which is available to authorized users.

< Gregory S. Calip
gcalip@uic.edu

Extended author information available on the last page of the article

such as self-reported health (SRH), could be predictors of
clinical decision-making, treatment preferences and health
outcomes among patients with cancer [6—8]. For example,
in a randomized trial that assessed prognostic significance
of scores from the quality of life questionnaire developed
by the European Organization for Research and Treatment
of Cancer (EORTC QLQ-C30) in MM, multiple domains of
quality of life measured before and during treatment were
significant predictors of survival [9]. Additionally, a study
of patient-reported outcomes in bortezomib clinical trials
demonstrated the value of patient-reported measures in pro-
viding prognostic information [10]. Among patients with
myelodysplastic syndromes, self-reported fatigue severity
was also a significant independent predictor of survival [11].
This evidence suggests these measures are critical in the
understanding of quality cancer care. However, the associa-
tion between general SRH and outcomes in older patients
with MM is not well documented [12, 13]. SRH is a simple,

@ Springer


https://orcid.org/0000-0002-7744-3518
http://crossmark.crossref.org/dialog/?doi=10.1007/s10552-020-01305-0&domain=pdf
https://doi.org/10.1007/s10552-020-01305-0

642

Cancer Causes & Control (2020) 31:641-650

one-item self-assessment of health that may support clinical
decision-making in MM treatment.

Patients’ perceptions of their general health may suggest a
need for closer surveillance and inform healthcare interven-
tions [14]. Generally, less than optimal SRH is a non-specific
measure of disease burden and can be a significant predic-
tor of mortality risk for older adults [14-22]. Theoretical
frameworks, such as the Subjective Health Evaluation Model
described by Knéuper and Turner, have been proposed to
describe the psychological processes pertaining to individu-
als’ self-assessment of their health and its role as a predictor
of mortality [23, 24]. Other evidence indicates a moderately
strong association between SRH and deaths due to cancer
[15]; however, this association has not been explored in
patients with MM.

Our objective was to describe SRH prior to MM diagno-
sis and evaluate the association between SRH and survival in
a retrospective cohort study of adults from the Surveillance,
Epidemiology, and End Results (SEER)-Medicare Health
Outcomes Survey (MHOS) data resource.

Methods
Study design and data source

The SEER-MHOS data resource, sponsored by the National
Cancer Institute and the Centers for Medicare and Medicaid
Services (CMS), combines population-based data sources
comprised of detailed information about adults > 65 years
of age with cancer [25]. Registries in the SEER program
capture clinical, demographic, and cause of death data for
patients with cancer. The MHOS provides data from survey
responses regarding health-related quality of life (HRQOL)
of Medicare Advantage Organization beneficiaries including
self-reported socioeconomic measures and comorbidity data.
Medicare Advantage plans are health plans offered by pri-
vate companies that contract with Medicare, such as health
maintenance organizations (HMOs) and preferred provider
organizations (PPOs) [26, 27]. The current data include
information from fourteen SEER cancer registries [28]. The
data resource represents over 400 Medicare Advantage man-
aged care plans that participate in data collection every year
from 1998 through 2014 and over 140,000 survey respond-
ents who are patients with cancer and survivors.

Study population

Our sample included patients aged > 65 years diagnosed
with a first primary cancer of MM between 1998 and 2013
that also responded to an MHOS survey within five years
prior to their diagnosis. Patients were excluded from our
analytic cohort if they did not have a first primary cancer
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of MM, were non-responsive with respect to SRH, were
missing data regarding survival time, completed the sur-
vey within one month of MM diagnosis, or died within one
month of MM diagnosis. Figure 1 depicts the inclusion and
exclusion criteria applied to our sample.

Exposures

Pre-diagnosis SRH was assessed using a single MHOS
question asking: “In general, would you say your health is:
excellent, very good, good, fair, or poor?” in which patients
selected one response option. SRH was dichotomized as
high (excellent/very good/good) or low (fair/poor); high
was used as the reference category in regression analyses.
Included patient surveys must have occurred within 5 years
prior to MM diagnosis. If multiple surveys were performed
within this time frame, most recent responses prior to MM
diagnosis were used.

Summary measures of responses to questions in the
36-Item Short Form Health Survey (SF-36) and the Veterans
RAND 12-Item Health Survey (VR-12) were also collected
to describe HRQOL among patients in the sample. Details
of the SF-36 and VR-12 have been described elsewhere [29,
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30]. Algorithms developed by Boston University School of
Public Health for the conversion of SF-36 to VR-12 scores
were used in the SEER-MHOS data resource to account for
changes in the survey instrument over time [31]. The VR-12
is a brief, generic health survey comprised of twelve items
that correspond to eight principal physical and mental health
domains including physical functioning (PF), role limita-
tions due to physical problems (RP), bodily pain (BP), gen-
eral health perceptions (GH), general mental health (MH),
role limitations due to emotional problems (RE), social
functioning (SF), and vitality (VT) [32]. The items can be
summarized into two scores, a mental component summary
(MCS) score and physical component summary (PCS) score.
The PCS and MCS scores utilize all eight scales in their
calculation and are computed from weights derived from
the 1999 Veterans Health Study [31-33].

Confounders

We collected information from SEER and MHOS data
with respect to important clinical factors and characteris-
tics considered to be a priori confounders associated with
both SRH and risk of death. These variables included age at
MM diagnosis (continuous), year of diagnosis (1998-2005,
2006-2010, 2011-2013 [categorized based on a timeline
of changes in conventional MM therapies]), race/ethnic-
ity (White, Black or African American, other), sex (male,
female), marital status (married, not married), education
level (less than high school, high school graduate/GED,
college or above), smoking status (yes [every day or some
days], not at all, unknown), and number of comorbid condi-
tions (0-2, 3 or more, missing). Number of comorbid condi-
tions was totaled from presence/absence of: angina pectoris/
coronary artery disease, congestive heart failure, myocar-
dial infarction, other heart conditions, stroke, emphysema/
asthma/chronic obstructive pulmonary disease (COPD),
Crohn’s disease/ulcerative colitis/inflammatory bowel dis-
ease, arthritis of the hip/knee, arthritis of the hand/wrist,
sciatica, diabetes/high blood sugar/sugar in urine, and hyper-
tension. Patients with missing data on one or more comor-
bidities were classified as missing information on overall
number of comorbid conditions. Survey characteristics
included months between the MHOS survey and MM diag-
nosis (continuous) and who completed the survey (patient,
proxy respondent).

Outcomes

The primary outcomes of interest were all-cause and
MM-specific mortality, as documented from the SEER
registries. Survival time was calculated as the number of
months from the month and year of the first primary can-
cer diagnosis of MM until the month and year of death.

For the analysis of all-cause mortality, patients were fol-
lowed up until death for any reason, or censored at the end
date of the follow-up period, November 30, 2016. For the
analysis of MM-specific mortality, patients were followed
up until death due to their first primary cancer, MM. In
this cause-specific analysis, censorship occurred at death
due to a non-MM-related cause or at the end date of the
follow-up period.

Statistical analyses

We described the analytic sample of patients (n=1521)
with first primary MM including demographics, clinical
characteristics, survey responses, and comorbidities. Com-
parisons between patients with high and low SRH were
assessed using independent sample 7-tests for continuous
variables and Chi-square tests of independence for cat-
egorical variables. HRQOL characteristics derived from
the SF-36 and the VR-12 were described by SRH status.
Median values for the HRQOL measures and correspond-
ing interquartile ranges (IQR) were reported, and compari-
sons were made using Mann—Whitney U tests.

Hazard ratios (HR) and accompanying 95% confidence
intervals (ClIs) of mortality were estimated using Cox pro-
portional hazards (PH) regression models to estimate the
association between SRH and risk of all-cause mortality
[34, 35]. To determine the association between SRH and
risk of MM-specific mortality, Fine and Gray subdistri-
bution hazard ratios were estimated to account for com-
peting risks [36]. Minimally-adjusted and multivariable
models were fit separately for all-cause and MM-specific
mortality. The minimally-adjusted models accounted
for the demographic variables of age, sex, and race; and
fully-adjusted models also accounted for education level,
marital status, smoking status, year of MM diagnosis, who
completed the survey, and number of comorbidities [37].
Among the sample of 521 patients, 46 did not provide data
on marital status, proxy response, and/or education. For
Cox proportional hazards regression models, the propor-
tionality assumption was evaluated graphically using the
log of negative log survival distribution function versus
log of survival time.

Sensitivity analyses were performed by restricting mod-
els to only those patients who completed their own survey
to assess whether exclusion of proxy-reported outcomes
regarding physical and mental health resulted in signifi-
cantly different estimates from our main analysis combin-
ing patient- and proxy-reported outcomes [38, 39]. We also
performed analyses in which the variable for proxy response
was excluded from the fully-adjusted model. Lastly, a boot-
strap sensitivity analysis was run using 10,000 resamples to
assess the robustness of our findings.
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Results

Demographic information, clinical characteristics, and
survey responses for the analytic sample of 521 patients
with MM are shown in Table 1. Patients included in the
study had a mean (SD) age of 76.8 (6.1) years at diagnosis.
Approximately half of the patients were male (50.7%) and
the majority were non-Hispanic White (59.9%). Approxi-
mately one-third of the sample (32%) reported low SRH
prior to MM diagnosis. Compared to patients who reported
high SRH, patients who reported low SRH were older at
diagnosis (mean 77.8 vs. 76.4, p=0.01), had less than
high school education (46.4% vs. 23.7%, p <0.01), more
comorbidities (3 or more: 58.4% vs. 33.0%, p<0.01), and
were more likely to have a proxy respondent (21.1% vs.
9.9%, p<0.01). Our sample yielded a total follow-up time
of 1,275 person years with 360 all-cause deaths of which
245 were attributed to MM.

HRQOL characteristics are shown in Table 2. Patients
with low SRH had significantly lower HRQOL characteris-
tics, reporting lower MCS (median [IQR] 43.9 [35.2-54.5]
vs. 56.3 [48.5-60.2], p<0.01) and PCS (median [IQR]
26.7 [20.5-36.0] vs. 43.6 [36.0-51.5], p < 0.01) scores, as
well as lower scores for each of the eight principal health
domains derived from the SF-36 and VR-12.

Results from multivariable models for the relation
between SRH and all-cause and MM-specific mortality are
summarized in Table 3. The fully-adjusted multivariable
models accounting for age, sex, race, marital status, educa-
tion level, smoking status, year of MM diagnosis, proxy
response, and number of comorbidities, indicated a sig-
nificantly increased risk of all-cause mortality (HR 1.32,
95% CI 1.02—-1.71) for patients with low SRH as compared
to patients with high SRH. Estimates were suggestive of
greater risk of MM-specific mortality (HR 1.22, 95% CI
0.87-1.70) among patients reporting low SRH but con-
fidence intervals included 1.0. There was no evidence to
suggest violation of the proportional hazards assumption.

Sensitivity analyses restricting to only self-reporting
respondents (i.e., proxy respondents were excluded)
reduced our sample size, generating wider confidence
intervals and non-statistically significant all-cause mor-
tality HRs (see Supplemental Table 1). However, the direc-
tion and magnitude of the point estimates did not sub-
stantively change. Excluding the proxy response covariate
from our models also did not impact the interpretation of
our results (see Supplemental Table 2). The bootstrap sen-
sitivity analysis demonstrated that our findings were robust
across 10,000 resamples (see Supplemental Table 3).
Thus, we report here on our main analyses.
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Discussion

We analyzed pre-diagnosis SRH in older patients with
MM and its association with all-cause and MM-specific
mortality. Our results indicate a high prevalence of low
SRH among older patients prior to diagnosis with MM.
Additionally, patients with low SRH had a higher risk of
all-cause mortality in comparison to patients with high
SRH. Estimates were suggestive of excess risk of mye-
loma-specific mortality among patients reporting low SRH
compared to those reporting high SRH, but confidence
intervals included 1.0.

Examination of HRQOL using SEER-MHOS SF-36
and VR-12 data has revealed particularly poor health out-
comes among survivors of MM relative to other cancers,
with PCS and MCS scores less than those of non-cancer
individuals by three or more points [26]. However, pre-
diagnosis SRH in particular and its effect on survival in
older patients with MM has not been thoroughly investi-
gated. In a population-based longitudinal study of patients
in the Israel Cancer Registry, cancer patients with poor
pre-diagnosis SRH had a higher risk of all-cause mortal-
ity (HR 1.39, 95% CI 1.10-1.74); however, only 6.2% of
the patients in the sample (n=676) were diagnosed with
MM [40].

Our results are consistent with other findings supporting
an association between lower SRH and risk of all-cause
mortality in older adults [14-22]. Among a general popu-
lation sample of 498,103 UK Biobank participants, SRH
was the strongest predictor of 5-year all-cause mortality
in men (C-index including age =0.74, 95% CI1 0.73-0.75)
[21]. Similarly, in examining the relation between SRH
and mortality within different ethnic groups using data
from over 700,000 National Health Interview Survey par-
ticipants in the USA, SRH of fair or poor was significantly
associated with at least a twofold increased risk of mor-
tality in both men and women and all included ethnicities
[22]. In a retrospective study examining self-rated health
and physician-rated health as predictors of mortality uti-
lizing the Zutphen Elderly Study cohort of older (aged
64-84 years) community-living Dutch men followed
until death for fifteen years, individuals who self-rated
their health more poorly had a significant 72% (HR 1.72,
95% CI 1.26-2.33) increased risk of all-cause mortality
compared to those with higher SRH [16]. Another report
on patients from multiple prospective cohort studies in
Europe and the USA found a 1.5-fold and greater than
twofold increased risk of all-cause mortality associated
with an SRH of “fair” and “poor”, respectively, relative
to “at-least-good” [41]. Our findings showed a more mod-
est association between SRH and all-cause mortality in
multivariable models accounting for comorbid conditions.
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Table 1 Demographi.c,.clinical, Characteristics Total High SRH Low SRH
and survey characteristics
among patients with multiple n=521 n=355 n=166
myeloma 'reporti.ng high and Demographics
low pre-diagnosis self-reported )
health Age at diagnosis [mean (SD)] 76.8 (6.1) 76.4 (5.8) 77.8 (6.4) 0.01
Age at diagnosis [n (%)]
65-74 216 (41.5) 156 (43.9) 60 (36.1) 0.01
75-84 243 (46.6) 167 (47.0) 76 (45.8)
85+ 62 (11.9) 32 (9.0) 30 (18.1)
Race/ethnicity [n (%)]
White 312(59.9) 219 (61.7) 93 (56.0) 0.38
Black or African American 95 (18.2) 64 (18) 31(18.7)
Other 114 (21.9) 72 (20.3) 42 (25.3)
Sex [1n (%)]
Male 264 (50.7) 190 (53.5) 74 (44.6) 0.06
Female 257 (49.3) 165(46.5) 92(554)
Marital status [n (%)]
Married 290 (55.7) 206 (58.0) 84 (50.6) 0.07
Not married 222 (42.6) 141(39.7)  81(48.8)
Education [n (%)]
Less than high school 161 (30.9) 84 (23.7) 77 (46.4) <0.01
High school graduate or GED 157 (30.1) 104 (29.3) 53 (31.9)
College or above 191 (36.7) 156 (43.9) 35(21.1)
Smoking status [1n (%)]
Yes (every day or some days) 49 (9.4) 33(9.3) 16 (9.6) 0.69
Not at all 400 (76.8) 276 (77.7) 124 (74.7)
Unknown 72 (13.8) 46 (13.0) 26 (15.7)
Clinical characteristics
Number of comorbid conditions [mean (SD)]* 2.7 (2.0) 2324 3.8 (2.1) <0.01
Number of comorbid conditions [n (%)]*
0-2 247 (47.4) 203 (57.2) 44(26.5) <0.01
3 or more 214 (41.1)  117(33.0) 97 (58.4)
Heart conditions [n (%)]°
None 134 (25.7) 116(32.7) 18 (10.8) <0.01
At least 1 386 (74.1) 239 (67.3) 147 (88.6)
Stroke [n (%)]
Yes 48 (9.2) 27 (7.6) 21 (12.7) 0.06
No 463 (88.9) 323 (91.0) 140 (84.3)
Cardiovascular conditions [n (%)]°
None 130 (25.0) 113 (31.8) 17(10.2) <0.01
At least 1 389 (74.7) 241 (67.9) 148 (89.2)
Diabetes [n (%)]
Yes 121 (23.2) 74 (20.8) 47 (28.3) 0.06
No 393 (75.4) 276 (77.7) 117 (70.5)
Arthritis [n (%))
Yes 285 (54.7) 173 (48.7) 112 (67.5) <0.01
No 233(44.7) 181(51.0) 52(31.3)
Asthma/COPD/emphysema [ (%)]
Yes 74 (14.2) 36 (10.1) 38 (22.9) <0.01
No 439 (84.3) 315(88.7) 124 (74.7)
Sciatica [n (%)]
Yes 113 (21.7) 56 (15.8) 57 (34.3) <0.01
No 399 (76.6) 293 (82.5) 106 (63.9)
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Table 1 (continued)

Table 2 Health-related quality
of life (HRQOL) characteristics
derived from the Veterans
RAND 12-Item Health Survey
(VR-12) among patients with
multiple myeloma reporting
high and low pre-diagnosis self-
reported health

Characteristics Total HighSRH LowSRH p
n=521 n=355 n=166
Year of MM diagnosis [n (%)]
1998-2005 205(39.3) 136(38.3) 69 (41.6) 0.69
2006-2010 153 (29.4) 108 (30.4) 45(27.1)
2011-2013 163 (31.3) 111 (31.3) 52(31.3)
Survey characteristics
Months from survey to MM diagnosis [mean (SD)]  23.0 (18.3) 23.5(18.2) 21.8(18.4) 0.34
MHOS survey administration mode [n (%)]
Mail 450 (86.4)  310(87.3) 140 (84.3) 0.35
Telephone 71 (13.6) 45 (12.7) 26 (15.7)
Who completed survey [n (%)]
Patient 415(79.7)  301(84.8) 114 (68.7) <0.01
Person other than patient 70 (13.4) 35(9.9) 35 (21.1)

MM multiple myeloma, SRH self-reported health
Column percentages do not sum to 100% for some variables due to missing data

*Number of comorbid conditions was totaled from presence/absence of: angina pectoris/coronary artery
disease, congestive heart failure, myocardial infarction, other heart conditions, stroke, emphysema/asthma/
COPD, Crohn’s disease/ulcerative colitis/inflammatory bowel disease, arthritis of the hip/knee, arthritis of
the hand/wrist, sciatica, diabetes/high blood sugar/sugar in urine, and hypertension. If patient is missing
data on at least one comorbidity, then number of comorbid conditions is considered missing

PPossible patient-reported heart conditions include hypertension, angina or coronary artery disease, con-
gestive heart failure, acute myocardial infarction, other heart conditions

Includes heart conditions and stroke

Characteristics Total High SRH Low SRH p*
(median (IQR)) n=521 n=355 n=166

PCS 38.9 (29.6-48.8) 43.6 (36.0-51.5) 26.7 (20.5-36.0) <0.01
MCS 54.2 (43.5-59.3) 56.3 (48.5-60.2) 43.9 (35.2-54.5) <0.01
PF 58.3 (36.6-90.0) 76.1 (58.3-93.5) 35.0 (9.9-58.3) <0.01
RP 50.0 (0.49-100.0) 79.4 (25.0-100.0) 0.5 (0.0-25.0) <0.01
BP 56.3 (39.0-84.0) 56.3 (43.9-95.2) 31.5 (31.0-47.5) <0.01
GH 61.5 (40.0-77.0) 62.0 (61.5-83.7) 37.5 (30.0-40.0) <0.01
MH 83.7 (60.7-92.0) 84.0 (69.5-92.7) 65.5 (51.3-83.7) <0.01
RE 100.0 (33.3-104.1) 100.0 (66.7-104.1) 33.3 (0.0-100.0) <0.01
SF 87.5 (50.0-99.3) 99.3 (66.9-100.0) 50.0 (37.5-75.0) <0.01
VT 54.6 (40.9-79.3) 60.0 (50.0-79.3) 40.0 (30.0-45.9) <0.01

IQR interquartile range, SRH self-reported health, PCS physical component summary score, MCS men-
tal component summary score, PF physical functioning, RP role limitations due to physical problems, BP
bodily pain, GH general health perceptions, MH general mental health, RE role limitations due to emo-
tional problems, SF social functioning, V7 vitality

*Mann-Whitney U test

A related study aimed to develop an MHOS frailty index
for older patients with newly diagnosed MM and explored
the association between all-cause mortality and frailty,
rather than SRH [42]. The analysis revealed that over half
of patients with newly diagnosed MM were considered
frail. Furthermore, the median overall survival of patients
with MM classified as frail was 26.8 months, relative to
43.7 months (p =0.02) for those who were not.
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Conflicting evidence exists on whether SRH is related to
poorer cancer outcomes. An association between SRH and
cancer-specific mortality has been observed in some epide-
miological studies [17, 19], but not others [15, 16, 18, 41].
Hoffman et al. found that among men with localized prostate
cancer, those with fair or poor SRH had significantly higher
risk of non-cancer-related mortality but not cancer-specific
mortality. This was owed in part to a low number of prostate
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benign prostatic hypertrophy, hepatitis C virus, or dementia
was not available [27, 47]. Data regarding obesity are col-
lected in MHOS, but were largely missing in our sample.
Although SEER-MHOS provides detailed information on
cancer site, stage, sociodemographic factors, and HRQOL,
it lacks information on clinical and prognostic variables
specific to MM, such as renal function, baseline fractures,
International Staging System scores, lactate dehydrogenase
(LDH) values, cytogenetics, specific treatments received,
disease risk at diagnosis, and presence of other key labora-
tory parameters (e.g., -2 microglobulin). Further, treatment
of older patients with MM evolved over the study period
with the introduction of immunomodulatory drugs, protea-
some inhibitors and autologous stem cell transplantation
which have improved survival, which is our primary out-
come. This is a possible source of unmeasured confounding
for which we were not able to adjust or account for in our
analysis. Also, the Medicare Advantage enrollees included
in the SEER-MHOS dataset may not be entirely representa-
tive of Medicare fee-for-service beneficiaries who account
for the majority of Medicare beneficiaries and generally
report more risk factors and poorer HRQOL, which may
contribute to healthy participant bias [27, 48]. Similarly,
our sample is limited to MHOS survey respondents who
provide sufficient data. Survey respondents may be healthier
and generally have different health behaviors compared to
patients who do not respond to surveys or fail to provide
complete information, introducing selection bias [49]. This
common limitation to studies using longitudinal survey data
may limit the generalizability of our findings. Another com-
mon limitation of observational research is the inability to
draw causal inferences. Residual confounding remains pos-
sible in epidemiologic studies such as ours. Further detail
regarding limitations of SEER-MHOS data have been
described elsewhere [26, 27].

An additional important limitation of our study is that
surveys were completed within five years prior to the MM
diagnosis date which may differ from patients’ experi-
ence at the time of diagnosis or treatment. Furthermore,
many patients experience a diagnostic interval greater than
3 months until MM diagnosis is confirmed [50]. This may
limit direct clinical applications of our findings, but was
relevant to our research question specifically focused on
pre-diagnosis self-reported health among older patients.
In support of our approach, other studies of older adults
with cancer have also assessed associations between self-
reported exposures and survival in which the self-report
data were collected several years before the date of cancer
diagnosis [40, 51, 52]. Two studies used stratified analy-
ses to show that associations between MHOS data and
survival remained consistent between patients who com-
pleted the survey more and less than two years before their
cancer diagnosis, indicating that self-awareness of general
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health status may be an important predictor of survival
well before cancer is diagnosed [51, 52]. Furthermore,
if SRH decreases as patients approach the date of cancer
diagnosis, then the association between SRH and increased
mortality observed in this study may be a conservative
estimate of its impact on survival.

Given that SRH is a simple tool for assessing health,
it may provide additional information to support clinical
decision-making for treating MM. Additionally, some fac-
tors associated with a patient’s perception of their own
health are modifiable, such as bodily pain, health and risk
behaviors, symptom management, and self-efficacy [24].
These factors present an opportunity to support older
patients with MM with respect to HRQOL.

Conclusion

Our findings suggest that lower SRH is prevalent among
older patients with MM prior to diagnosis and is mod-
estly associated with increased all-cause mortality. The
mechanism by which SRH affects all-cause mortality in
older patients with MM should be further assessed. We
did not observe a significant association between SRH and
MM-specific mortality. While the value of SRH measures
in the regular care of older adults with cancer is yet to
be determined, low patient-reported measures of general
health could signal to providers unmet needs that deserve
clinical attention and evaluation.
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