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ABSTRACT

Multiple Myeloma (MM) is a rare, progressive, and incurable onco-hematological disease
that predominantly affects the elderly and can negatively impact Quality of Life (QoL).
Changes in the osteomyoarticular system can lead to decreased physical performance and
muscle strength. Objective: To associate physical performance, muscle strength, and QoL
in elderly individuals with MM. Method: A cross-sectional study was conducted where
elderly individuals (260 years) had their QoL assessed using the Short Form-36 (SF-36)
guestionnaire, physical performance was measured using the Timed Up and Go (TUG) test,
and Hand Grip Strength (HGS) was assessed using hand dynamometry. Data normality was
verified using the Shapiro-Wilk test. Pearson or Spearman correlation coefficients were
used for statistical analysis. The significance level was set at p < 0.05. The sample
consisted of 23 individuals. Results: TUG showed a negative and moderate correlation with
the functional capacity (r=-0.6181; p < 0.001) and vitality (r=-0.444; p < 0.033) domains of
SF-36. There was no correlation between HGS and SF-36 domains. Conclusion: Good
physical performance may be related to a positive perception of QoL in elderly individuals
with MM. This was evidenced by the relationship between shorter time on the TUG test and
greater functional capacity and vitality. In contrast, there was no association between HGS
and SF-36 domains.

Keywords: Aged, Multiple Myeloma, Physical Functional Performance, Muscle Strength,
Quality of Life

RESUMO

0 Mieloma Multiplo (MM) é uma doenga onco-hematoldgica rara, progressiva e incuravel,
que afeta predominantemente a terceira idade e pode repercutir de maneira negativa na
Qualidade de Vida (QV). As alteragbes no sistema osteomioarticular podem levar a
diminui¢do do desempenho fisico e da forga muscular. Objetivo: Associar o desempenho
fisico, a forga muscular e a QV de idosos com MM. Método: Realizou-se um estudo
transversal onde idosos (260 anos) tiveram sua QV avaliada por meio do questionario Short
Form-36 (SF-36), o desempenho fisico foi mensurado pelo teste Timed Up and Go (TUG) e
a Forga de Preensdo Manual (FPM) através da dinamometria de preensdo manual. A
normalidade dos dados foi verificada pelo teste Shapiro-Wilk. Para a andlise estatistica,
utilizaram-se os coeficientes de correlagdo de Pearson ou Spearman. O nivel de
significancia adotado foi de p < 0,05. A amostra foi composta por 23 individuos.
Resultados: O TUG apresentou correlagdo negativa e moderada com os dominios
capacidade funcional (r="-0.6181; p < 0,001) e vitalidade (r= -0.444; p < 0.033) do SF-36.
Nao houve correlagdo entre a FPM e os dominio do SF-36. Conclusdao: Um bom
desempenho fisico pode estar relacionado a percepgéo positiva da QV em idosos com MM.
Isso foi evidenciado pela relagdo entre um menor tempo no teste TUG e uma maior
capacidade funcional e vitalidade. Em contraste, ndo houve associagéo entre a FPM e os
dominios do SF-36.

Palavras-chaves: Idoso, Mieloma Miltiplo, Desempenho Fisico Funcional, Forga Muscular,
Qualidade de Vida
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INTRODUCTION

Multiple Myeloma (MM) is a rare disease of plasma cells,’ ac-
counting for approximately 2% of all cancers and ranking second
among the most prevalent hematologic malignancies, accounting
for 10 to 15% of them.?? It is considered an age-related disease
and its incidence varies according to the geographic area, being
more common in developed countries, where the incidence in-
creases with age.?

The incidence of MM is increasing with the aging of the popula-
tion, with an annual increase in the number of elderly individuals
with newly diagnosed MM expected to be 90% by 2034.* Accord-
ing to the International Agency for Research on Cancer (IARC) of
the World Health Organization (WHO), in 2020, the global inci-
dence was 1.8 cases/100,000 inhabitants.’ In Brazil, data from
the Department of Informatics of the Unified Health System
(DATASUS) revealed that in 2022 there were a total of 2,325 new
diagnoses of MM and in the first half of 2023 the partial record
was 731 diagnoses.® However, the incidence of MM in Brazil is
still uncertain, since this disease is not subject to mandatory re-
porting.’

Since it is a disease that mainly affects the elderly who, in addi-
tion to all the complexities inherent to aging, have to live with a
progressive and incurable cancer, it is understood that there is an
impact on Quality of Life (QoL).2® A study that evaluated more
than 16 thousand elderly cancer survivors classified MM as a ma-
lignant disease with one of the lowest scores in health-related
QoL." It is known that quality of life can be influenced by changes
resulting from both MM and the biological aging process, such as
those in the musculoskeletal system, among which the following
stand out: reduced physical performance and muscle strength.*

Due to the probable impairments that MM can cause, it is pos-
sible that there may be a negative impact on the physical perfor-
mance, muscle strength and QoL of elderly individuals affected
by the disease, which may potentiate the effects of the natural
aging process. However, understanding this relationship remains
limited due to the scarcity of scientific evidence. Therefore, con-
ducting this research is justified by the need to fill this knowledge
gap, promoting an analysis of the association between these var-
iables in elderly individuals affected by MM. This approach pro-
vides a basis for the development of more effective and person-
alized interventions, aiming to improve the QoL of these individu-
als.

OBJECTIVE

The objective of this study was to analyze the association be-
tween physical performance, muscle strength and QoL of elderly
individuals with MM.

METHOD

This was a cross-sectional, descriptive, quantitative, and asso-
ciation-based study. It was developed at the hematology outpa-
tient clinic of the Hospital de Base do Distrito Federal (HBDF) and
data collection took place between April and October 2023. The
study sample was selected by convenience and consisted of el-
derly individuals previously diagnosed with MM. Individuals of
both sexes, elderly individuals (260 years old), and able to walk
with or without the aid of walking devices were included.

Individuals who presented total loss of visual acuity, presence

of cognitive or communication deficits that made it impossible to
understand and complete the SF-36 questionnaire and/or perform
physical tests, in addition to those who did not complete the as-
sessments, were excluded.

Initially, a search was carried out by analyzing the records in the
SOuL MV electronic medical record (souL-
FULL.20.19.031.00.LTS) of individuals who could potentially
compose the sample. After identifying the subjects who met the
inclusion criteria, on the day of their medical appointments, they
were approached by the researchers and duly informed about the
nature of the research, confirming their participation by signing
the Free and Informed Consent Form (FICF). The volunteers who
agreed to participate in the study were subjected to an evaluation
that included: sociodemographic, clinical and lifestyle character-
istics, using a form, prepared by the researchers, as a tool; the
assessment of health-related QoL using the Short Form-36 (SF-
36) questionnaire; and the assessment of physical performance
and Handgrip Strength (HGS) using the Timed Up and Go (TUG)
and Handgrip Dynamometry (HGD) tests, respectively.

The SF-36 is a generic questionnaire for assessing health-re-
lated QoL, which consists of two parts, the first being intended to
assess health status, and the second, the impact of the disease
on the individual's daily life. It consists of 36 items, subdivided
into 8 domains: functional capacity; physical aspect; pain; general
health status; vitality; social aspect; emotional aspect; and men-
tal health. The responses collected in each domain were analyzed
and converted separately into a score ranging from zero to one
hundred percent, in which zero corresponds to the worst and one
hundred to the best score."

Physical performance was assessed using the TUG test. The
participant was instructed to get up from a chair without using
their arms and walk 3 meters to a cone on the floor, turn around
and sit back down on the chair, and the time taken to perform the
test was timed. A time of 11 to 20 seconds was considered within
the expected range; between 20 seconds and 29 seconds indi-
cated impaired balance, gait speed and functional capacity, and
results above 30 seconds are predictive of falls.'?'3

To assess Hand Grip Strength (HGS), a Jamar® dynamometer
was used. The test was performed in the position recommended
by the American Society of Hand Therapists (ASHT). Participants
sat on an armless chair with their feet flat on the floor and their
hips and knees flexed at approximately 90 degrees. The shoulder
of the limb being tested was adducted and in neutral rotation, the
elbow flexed at 90 degrees, the forearm in the neutral position,
and the wrist between 0 and 30 degrees of extension and between
0 and 15 degrees of adduction.™ Volunteers were instructed to
exert maximum grip on the dynamometer handle and maintain the
contraction for five seconds. Three measurements were taken
with the dominant limb, with a one-minute interval between them.

The mean of these measurements in kgf was recorded and used
for the analyses. A mean of <27 kgf was considered reference
values for men and <16 kgf for women."® Statistical analysis was
performed using the SPSS version 24 software. The normality of
the variables was assessed by the Shapiro-Wilk test. Continuous
variables were presented as median, mean, and standard devia-
tion, and categorical variables were presented as absolute fre-
quencies and percentages.

The association between the HGS variables and the domains of
functional capacity, vitality, social aspects, emotional aspects,
pain, and general health status were performed using Pearson's
correlation. For the association between the TUG variables and
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the domains of functional limitations due to physical health and
functional limitations due to emotional health, Spearman's corre-
lation was used. They were classified as very weak (0 < r<0.19),
weak (0.20 < r < 0.39), moderate (0.40 < r < 0.69), strong (0.70 < r
< 0.89), and very strong (0.90 < r < 1.00)16, and adopting a signif-
icance level of p < 0.05. This study was approved by the Research
Ethics Committee (CEP) of HBDF, under opinion no. 4.206.295
and CAAE 34449720.8.0000.8153.

Initially, 27 individuals agreed to participate in the study, how-
ever, 4 did not complete the assessments, totaling 23 volunteers
in the sample. The median age was 70 (61-84) years and there
was a predominance of females, representing 65.2% of the sam-
ple. The other sociodemographic characterization data are

shown in Table 1.

The mean Body Mass Index (BMI) was 25.26 (z 5.12). Most par-
ticipants reported not performing any type of physical activity
(60.9%), 34.8% of participants reported alcohol consumption,
while the majority (65.2%) did not report consuming this sub-
stance. Regarding smoking, the majority reported not smoking
(56.5%). The other data regarding the clinical characterization of
the volunteers are described in Table 2.

The analysis of performance in the TUG and FPM tests, as well
as the SF-36 scores, are shown in Table 3. The TUG showed a
negative and moderate correlation with the functional capacity
(r=-0.6181; p < 0.001) and vitality (r= -0.444; p < 0.033) domains
of the SF-36 questionnaire, so that the shorter the time spent on
the TUG assessments, the higher the scores for these domains.
There was no correlation between the other variables studied (Ta-
bles 4 and 5).

Table 1. Sociodemographic characteristics of elderly people with Multiple Myeloma

Sociodemographic characteristics n %
Age (years) (Xt DP) 23 71.04+6.39
Age (years) (median) 23 70.00
61 }65 6 26.1
Age groups (years) >66 }-75 12 52.2
>76 |-84 5 21.7
Female 15 65.2
Sex
Male 8 34.8
Married 10 43.5
Divorced 3 13
Marital status Single 1 4.3
Widow 6 26.1
Stable Union 3 13
Self-declared skin color White 3 13
Brown 13 56.5
Black 7 30.4
Religion Catholic 10 435
Spiritist 2 8.7
Evangelical 11 47.8
Level of education llliterate 5 21.7
Incomplete elementary school 4 17.4
Complete elementary school 3 13
Incomplete high school 2 8.7
Complete high school 6 26.1
Incomplete higher education 1 43
Complete higher education 2 8.7
Work status Pay leave 6 26.1
Retired 12 52.2
Unemployed 5 21.7
Family income Up to one minimum salary 10 435
> 1 to 2 minimum salaries 7 30.4
>3 minimum salaries 6 26.1
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Table 2. Clinical characteristics of elderly people with Multiple Myeloma

Clinical characteristics n %
Height (centimeters) (X t DP) 23 160.48 £ 9.26
Weight (kg) (X £ DP) 23 65.87 +13.42
BMI (Xt DP) 23 25.25+5.12
Low weight 1 4.3
Adequate weight 13 56
BMI Classification Overweight 7 a0
Obesity 2 8.7
Mobility Level by the Intensive Mobility Scale (IMS)
Independent walking without the aid of a walking device 18 78.3
Independent walking with the aid of a walking device 5 21.7
Average time since diagnosis (months) (X"t DP) 23 36.87 +32.47
0p12 7 303
Time since diagnosis (months) >12 |60 12 52.2
>60 months 4 17,4
IgG 10 43.5
IgA 6 26.1
Affected immunoglobulin - heavy chain IgM 2 8.7
Non-secretory 4 17.4
No information 1 4.3
Kappa 16 69.6
Affected immunoglobulin - light chain Lambda 5 21.7
No information 2 8.7
Stage | 4 17.4
Stage Il 4 17.4
International Staging System (ISS) Stage lll 1 43
Does not apply to staging 3 13
No information 1 47.3
Stage | 1 43
Stage Il 4 17.4
Durie-Salmon Staging System (DSS) Stage Il 14 60.9
Does not apply to staging 1 4.3
No information 3 13
Subclass A 8 34.8
Subclass B 5 21.7
Subclass Does not apply 1 4.3
No information 9 391
None 1 43
Chemotherapy 22 95.7
Radiotherapy 3 13
TR Bone marrow transplant 8 34.8
Immunotherapy 21 91.3
Osteoclastic bone resorption inhibitor 18 78.3
None 2 8.7
Chemotherapy 18 78.3
Current treatments Immunotherapy 9 39.1
Osteoclastic bone resorption inhibitor 9 391
None 2 8.7
High blood pressure 16 69.6
Diabetes mellitus 9 39.1
Chronic non-communicable diseases Dyslipidemia 5 21.7
Renal failure 4 17.4
Heart disease 4 17.4
Chronic obstructive pulmonary disease 9 8.7

38



Acta Fisiatr. 2025;32(1):35-42

Sousa MFB, Martins RB, Bezerra LMA, Borges KWC, Silva JCA

Association between physical performance, muscle strength and quality of life of elderly people with multiple myeloma: a cross-cross study

Table 3. Overview of physical performance, handgrip strength
and quality of life of elderly people with Multiple Myeloma

Instrument n %
Average time (seconds) (Xt DP) 23 22.49121.92
Minimum time 23 8.20
Maximum time 23 94.00
Timed Up Go <10 1 43
(seconds) 19— 20 16 69.6
>20-29 3 13.0
230 3 13.0
Average strength of dominant limb of total population
+
(X' DP) 23 24.32 £ 5.96
Minimum strength 23 13.66
gandgrlp Maximum strength 23 34.33
namometr
y y Female 15 19.24 +5.49
(kgf)
Male 8 28.12+7.76
Functional capacity 23 48.04+25.12

Function limitations due to physical
health

Function limitations due to emotional
Short Form-36 pealth

(score)

23 14.13 +31.82

23 34.78 £ 44.35

C Vitality 23 54.13+23.28
(X'+DP) Emotional aspects 23 68.00£15.67
Social aspects 23 57.60£27.10

Pain 23  65.00124.63

General health status 23 46.74£16.69

Table 4. Correlation between handgrip strength and the domains
of the SF-36 questionnaire

r p
Functional capacity 0.218 0.315
Function limitations due to physical health 0.226  0.297
£, Function limitations due to emotional health -0.044 0.839
& -
= Vitality 0.272  0.208
£ Emotional t
=3 motional aspects 0.243  0.261
-c'éu Social aspects -0.031 0.885
ju
Pain -0.022  0.918
General health status 0.288  0.182

Tabela 5. Correlagéo entre o Timed Up and Go e os dominios do
questiondrio SF-36

r p
Functional capacity 0.618 0.001
Function limitations due to physical health -0.164 0.453
&  Function limitations due to emotional health 20.164 0.453
2 Vitality -0.444  0.033
=3 .
% Emotional aspects -0.123 0.5735
E  Social aspects -0.295 0.171
E . .
Pain -0.261 0.228
General health status -0.185 0.396
DISCUSSION

The age range of the sample participants varied between 61 and
84 years, with a median of 70 years. This median is higher than

the results observed in Brazilian studies that investigated the so-
ciodemographic profile of patients with MM."7'8 The possible ex-
planation for this disparity may be the inclusion of individuals un-
der 60 years of age in these studies. Regarding gender, the most
predominant was female (65.2%), which is also not in accordance
with that described in the literature;®'%? this result may be justi-
fied by the sample size. Although MM is more prevalent in black
individuals,’ this study identified a greater number of cases
among individuals who self-declared as brown (56.5%), a phe-
nomenon that may be attributed to the local characteristics of the
population analyzed.

Regarding staging, there was a predominance of stage I
(60.9%) and subclass A (34.8%) according to the DSS system and
stage 1 (17.4%) and Il (17.4%) according to the ISS system criteria.
Our results show some similarity with the study conducted by To-
daro et al.2" in which stages Ill and subclass A of the DSS system
were also the most prevalent, representing 78.7% and 16.4% of
cases, respectively. Regarding the ISS system, stages | (28.9%)
and Il (48.9%) were also the most predominant. It is noteworthy
that, although the ISS system has been validated for the Brazilian
population,?? and the literature recognizes it as the most reliable
staging and prognostic method for patients with MM,232* almost
half of the study sample (47.3%) did not have staging according
to this system in their medical records.

Data analysis showed that the population of this study had a
low to medium QoL index according to the SF-36 instrument,
since among the eight domains evaluated, four presented scores
below fifty: functional capacity (48.04), limitations of function
due to physical health (14.13), limitations of function due to emo-
tional health (34.78) and general health status (46.74); and four
domains presented scores above fifty: vitality (54.13), emotional
aspects (68), social aspects (57) and pain (65). Esen et al.?’ also
evaluated the QoL of patients with MM using the SF-36 question-
naire and obtained results similar to our study in the domains of
functional capacity (44.56), vitality (55.43) and general health
status (48.42). It is crucial to highlight that each individual's life
history influences the way in which the aging process and dis-
eases are understood.?%?’ In addition, the presence of physical,
psychological, emotional and social changes, feelings of fragility
and insecurity also reflect on how health is perceived.?#?°

In this study, an average TUG time of 22.49 seconds was ob-
served, indicating impaired balance, gait speed, and functional
capacity of the volunteers. In contrast, the study conducted by
Wildes et al.3® which evaluated a cohort of adults (65 years) re-
cently diagnosed with MM, presented an average time of 13.3
seconds. Similar results were observed by Mian et al.®" in a pro-
spective study with elderly patients (>65 years), also recently di-
agnosed with MM, where the average TUG time was 12.3 sec-
onds. The average time of both studies cited was considered as
within the expected. The discrepancy observed in the TUG perfor-
mance time between our study and the literature analyses may be
associated with the time interval since the diagnosis of the dis-
ease. In the sample of this study, the average time of diagnosis
was 36.87 months (t 32.47). In contrast, in both studies cited,
participants were assessed shortly after initial diagnosis of the
disease.

Furthermore, most participants in this study reported not engag-
ing in regular physical activity, which may also have influenced
these findings. The mean HGS of the dominant limb in this study
reached 24.32 kgf (+ 5.96). In contrast, a cross-sectional study
conducted by Cenik et al.32 covering patients with MM and aged
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between 18 and 99 years, recorded a mean HGS of 32.4 kgf (¢
9.6). Research indicates that HGS has a tendency to decrease
with advancing age.® Therefore, the disparity in HGS means be-
tween studies can be explained by the inclusion of younger indi-
viduals in the sample of the cited study. When stratifying HGS by
sex, it was observed that women had a mean of 19.24 kgf, while
men recorded a mean of 28.12 kgf, exceeding the values sug-
gested by Dodds et al.’® as indicative of sarcopenia (<27 kgf for
men or <16 kgf for women). It is worth noting that these reference
values indicate the presence or absence of sarcopenia and not
necessarily the existence of muscle weakness. Furthermore, it is
important to emphasize that the literature lacks established data
regarding specific cutoff points for detecting muscle weakness
in elderly individuals with MM.

Physical performance tends to decrease over the years, which
can have negative consequences for the elderly, especially for
those with malignant diseases, promoting impairments in mobil-
ity, functional independence and decreased QoL.%* When analyz-
ing the relationship between the SF-36 domains and physical per-
formance through the TUG test, a negative and moderate correla-
tion was found with the domains of functional capacity (r= -
0.6181; p < 0.001) and vitality (r= -0.444; p < 0.033). This result
indicates that as the time to perform the TUG decreases, the
scores associated with functional capacity and vitality increase.
Despite the limited availability of studies exploring the correla-
tions between the variables addressed in this study in the popu-
lation with MM, research involving the elderly already offers rele-
vant insights into this association. Barbosa and Sousa,* for ex-
ample, conducted a cross-sectional study with 142 elderly indi-
viduals living in a city in the countryside of Brazil, aged between
60 and 97 years. The authors evaluated the association between
self-perceived health, physical activity, and functional perfor-
mance, and concluded that physical activity and maintaining
functional independence contribute significantly to a positive per-
ception of health and quality of life. Functional performance was
assessed by the TUG, QOL by the World Health Organization Qual-
ity of Life Bref questionnaire, and the level of physical activity by
the International Physical Activity Questionnaire.

Although hand muscle strength plays an essential role in assist-
ing with activities of daily living, promoting greater physical inde-
pendence and contributing significantly to a better QoL %%’ this
study did not find an association between HGS and the different
domains of the SF-36 questionnaire. One explanation for this find-
ing may be the relatively small sample size. In Korea, a cross-sec-
tional study that assessed quality of life in association with HGS
in 2,377 elderly individuals (>65 years) observed that low strength
was associated with worse QoL scores in the domains of mobility,
self-care, usual activities, pain and discomfort, anxiety and de-
pression, using the EuroQol self-report instrument.*® In Brazil, a
cross-sectional study evaluated 584 elderly people from the
South of the country. The authors evaluated the association be-
tween HGS, low muscle mass and QolL, and observed a positive
association between HGS and QoL and a negative association be-
tween low strength and muscle mass with QoL, measured using
the CASP-16 Brazil instrument.%

Understanding that elderly patients with MM have repercus-
sions on physical performance and HGS and that such repercus-
sions can impact self-perception of QoL is of utmost importance
for rehabilitation professionals.®® Recognizing that elderly pa-
tients may already have impairments in the natural aging process

and that, associated with the diagnosis of MM, this can be max-
imized, reflecting in their functional independence, balance im-
pairment and muscle strength, reinforces the idea that these pa-
tients should be observed as a whole and their treatment directed
at critical points, which can optimize deficient issues in their
functional independence, such as physical performance.*'

The study sought to evaluate important issues of elderly pa-
tients with MM, issues that aim to provide these patients with
conditions for satisfactory functional independence. Hence the
relevance of evaluating physical performance and HGS, since an
impairment in such aspects can negatively impact the QoL of
these patients, even impacting their participation and engage-
ment in treatment. Using simple, low-cost, easy-to-apply and re-
producible methods, the rehabilitation professional can identify
which points of physical performance or strength need to be
worked on with more emphasis in elderly patients with MM.

Among the limitations of the study, it is worth highlighting that
it is a cross-sectional study with a relatively small sample size,
making it difficult to extrapolate the results to all elderly patients
with MM. The use of the SF-36 in patients with MM may be re-
stricted due to the specific characteristics of the disease and
treatments, aspects that are not fully addressed by this instru-
ment. Finally, the scarcity of studies in the literature that evaluate
the association between physical performance and muscle
strength with the QoL of elderly individuals diagnosed with MM
makes it difficult to directly compare the data found in this study.

CONCLUSION

Good physical performance may be a relevant factor in the self-
perception of aspects related to QoL of elderly individuals with
MM. This is due to the fact that the shorter the time spent per-
forming the TUG, the greater the functional capacity and vitality
assessed by the SF-36. In contrast, HGS was not associated with
any of the SF-36 domains. It is recommended to promote inter-
ventions that improve the physical performance of elderly individ-
uals with MM, considering their specific characteristics, to im-
prove QoL. However, it is known that QoL has a multidimensional
aspect and should be stimulated in its different domains.
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