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INTRODUCTION 

Multiple myeloma (MM), a B cell disorder of malignant 

plasma cells, is the second most common hematological 

malignancy with a higher incidence in North America 

and a lower incidence in Asia.1-5 During the past 15 

years, prognosis of MM has improved significantly, 

attributed to induction therapy using novel agents e.g. 

immunomodulators-(Thalidomide, Lenalidomide, 

Pomalidomide), proteasome inhibitors (e.g. Bortezomib, 

carfilzomib), high dose chemotherapy plus stem cell 

transplantation and maintenance therapy.6-12 While there 

has been significant improvement in survival of these 

patients, many patients continue to have symptoms 

related to bone damage (pain, deformity, limited range of 

motion, upper and lower extremity dysfunction or 

persistent neurological deficits), therapy related side 

effects (fatigue, anorexia, constipation, dysphagia, 

neuropathy, gait disturbance, myopathy, osteoporosis 

etc.), sleep disturbance, anxiety, depression, along with 

co morbidities of old age. These factors prevent a return 

to a normal functioning, and better QOL.13 A few studies 

have assessed the rehabilitative needs and effects of 

rehabilitation interventions in the improvement of 

patient’s functional status and the QOL.14-21 These studies 

have revealed that significant numbers of rehabilitative 

problems could be improved with rehabilitative care. 

Identification of these needs and timely referral to 
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rehabilitation team is important for improvement in 

functional status and QOL of myeloma patients. To the 

best of the author’s knowledge, no such previous study 

has been conducted in view of the Indian population.   

The aim of this study was therefore to assess the 

functional well-being and needs with respect to activities 

of daily living (ADL) along with QOL in terms of 

physical, role, emotional, cognitive and social 

functioning; and evaluating the extent and severity of 

various symptoms in these patients.  

METHODS 

Study design and ethics  

In this cross-sectional study, MM patients consecutively 

attending outpatients’ myeloma clinic in the department 

of medical oncology at our institute during the period of 

November 2014 to January 2016 were recruited using 

simple random sampling. The study was approved by the 

institute ethics committee and informed written consent 

was obtained. Eligibility criteria included a diagnosis of 

MM based on standard evaluation (serum and/or urine 

electrophoresis, bone marrow examination and skeletal 

survey) and those willing to participate in the study. All 

patients, newly diagnosed (naïve and on 1st line 

treatment) and relapsed; irrespective of disease status and 

duration from diagnosis were included. Patients with 

cognitive deficits or communication defects, those with 

pre-existing (before being diagnosed with MM) disabling 

conditions and those not willing to take part in the study 

were excluded.  

Data collection 

Patients were explained about the disease and assessment 

procedure. Baseline evaluation included detailed history, 

physical examination and investigations. The data was 

split into three subsets. First, newly diagnosed patients 

(naïve and on 1st line treatment) and relapsed categories. 

Second, according to disease status; and third as per 

duration from diagnosis (<6 months, 6-12 months, 12-24 

months and >24 months). The functional status and QOL 

was assessed using the Barthel index scoring and 

European organization of research and training in cancer 

QOL questionnaire (EORTC QLQ C-30) with the 

myeloma (MY20) module. 

EORTC QLQ C30 includes 5 multi-item functional 

scales, that is physical, role, emotional, cognitive, social 

function and a global health related QOL (HRQOL) 

scale; with 3 multi-item symptom scales for fatigue, pain, 

nausea and vomiting; along with 6 single item symptom 

scales for dyspnea, insomnia, appetite loss, diarrhea, 

constipation and financial problems.22,23 All scales and 

single item measures range in score from 0-100. Higher 

scores represent better functioning for 5 function scales 

and global QOL scale. For symptom scale, higher scores 

are suggestive of more symptoms. For scoring, raw score 

was calculated by estimating average score of the items 

followed by standardization of raw score using linear 

transformation so that scores range from 0-100. Cut off 

values were taken as mean score of the respective 

variables of the reference myeloma population.24 For 

global QOL, it was taken as 55. 

Barthel index is an effective tool for functional 

assessment. It is simple to administer, easy to interpret 

and has a widespread use in routine clinical practice. It 

assesses current level of activity for the following ten 

items: bowel & bladder function, bathing, grooming, 

feeding, transfers, mobility, climbing stairs and 

dressing.25-27 The total possible score ranges from 0-100, 

with lower scores indicating increased disability. Cut off 

value for low and high score was taken as 60.28  

Statistical analysis 

Data was analyzed by Stata 14 and presented in mean 

(standard deviation/ median/ min and max) and frequency 

(%). Categorical variables were compared by Chi square 

test. Continuous variables following normal distribution 

were compared by one way ANOVA followed by post 

hoc comparison using Bon ferroni correction (2 groups). 

On other hand, continuous data not following normal 

distribution were compared by Kruskal Wallis test 

followed by multiple comparison using Dunn’s test with 

Bonferroni correction. P≤0.05 was considered significant. 

Minimal important difference (MID), for assessment of 

change in mean scores between groups was taken as a 

change of ≥5 points from the mean score for the EORTC 

QLQ C30 and ≥20 points for the Barthel mean score.29,30 

RESULTS  

Participants’ demographic characteristics 

A total of 90 patients were enrolled in the study. Mean 

age was 57 years±10.1 (range 32 to 85 years), 58% were 

less than 60 years of age and 71% were males. Most of 

the patients (92%) belonged to the middle socioeconomic 

status group. Modified Kuppuswamy scale was used to 

define socioeconomic status.31 Baseline characteristics of 

the participants are presented in Table 1. 

Clinical features 

The most common symptom in all participants was 

fatigue (96%), followed by excessive worry in 94%, and 

being tense in 91% of patients. Backache and bone pains 

were present in 84% and 56% of patients respectively, 

whereas 84% reported pain increasing with activity, with 

significant pain in 48%. Insomnia in 75% while 58% 

reported being depressed. Limited leisure was reported by 

86%. Weakness of limbs-14%; loss of bowel and bladder 

sensations and control-10%; and sensory loss in 8%.  

Examination revealed tenderness of spine in 57%, with 
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restricted range of motion in 24% and neuro deficit 

(including weakness of limbs, reduced sensations and 

neurogenic bowel and bladder) in 14% of patients. 

Kyphotic deformity of spine was present in 6%, with 

10.0% of patients being non ambulatory and 31% being 

ambulatory under supervision. Mobility assistive devices 

in the form of cane, crutches, walker, wheelchair, spinal 

and lower limb orthosis were used by 41% of patients.  

Reduced QOL and physical functioning was reported by 

100% of patients, while 95.6% had reduced emotional 

functioning, 90% had reduced role functioning, 86.7% 

had reduced social functioning and 67.8% had reduced 

cognitive functioning.  

The proportion of participants with various disease 

symptoms, reduced function and examination findings, in 

newly diagnosed (both naïve and on 1st line treatment) 

and relapsed categories are presented in Table 2. 

EORTC QLQ C30 mean scores of groups in the “newly 

diagnosed and relapsed” category 

The mean global QOL score for naïve patients, those on 

1st line treatment, and relapsed patients was low (<55). 

Statistically significant mean difference was found 

between naïve and 1st line treatment groups for appetite 

loss (23.27; 95% CI: 6.48, 40.06); and between naïve and 

relapsed groups for appetite loss (21; 95% CI: 4.77, 

37.22). The mean differences for the rest of the scores 

were not found to be statistically significant. The EORTC 

QLQ C30 mean scores for naïve, 1st line treatment and 

relapsed groups are presented in Table 3. 

EORTC QLQ C30 mean scores of groups in “disease 

status” category 

The mean Global QOL score for the complete 

response/near complete response (CR/nCR), partial 

response/ very good partial response (PR/VGPR), 

relapsed groups and patients whose disease status was not 

evaluated at the time of recruitment, was found to be low 

(<55). Statistically significant mean differences were 

found between unevaluated and CR/nCR groups for pain 

(17.54; 95% CI: 1.40, 33.68), appetite loss (23.68; 95% 

CI: 7.60, 39.76), and Global QOL (-15.31; 95% CI: -

25.47, -5.15); between unevaluated and PR/VGPR groups 

for appetite loss (17.91; 95% CI: 2.76, 33.06), and Global 

QOL (-9.89; 95% CI: -19.74, -0.04); between CR/nCR 

and relapsed groups for pain (-24.29; 95% CI: -40.27, -

8.31), insomnia (-21.35; 95% CI: -38.08, -4.62), and 

global QOL (17.02; 95% CI: 5.07, 28.96); between 

PR/VGPR and relapsed groups for insomnia (-17.64; 

95% CI: 32.92, -2.36) and Global QOL (11.60; 95% CI: 

0.07, 23.13). Mean differences for the rest of the scores 

were not found to be statistically significant. The EORTC 

QLQ C30 mean scores for the unevaluated, CR/nCR, 

PR/VGPR and relapsed groups are presented in Table 4.  

EORTC QLQ C30 mean scores of groups in the 

“duration from diagnosis” category  

The mean global QOL score for the groups with duration 

of diagnosis being <6 months, 6-12 months, 12-24 

months and >24 months was found to be low (<55). 

Statistically significant mean difference was found 

between groups with duration from diagnosis of <6 

months and 12-24 months for appetite loss (24.58; 95% 

CI: 5.63, 43.53). Mean difference for the rest of the 

scores were not found to be statistically significant. The 

EORTC QLQ C30 mean scores for all four groups are 

presented in Table 5. 

Barthel mean score 

The mean Barthel score for all the three categories was 

found to be high (>60). No statistically significant mean 

difference of the same was found between the groups. 

The Barthel mean score for all the three categories are 

presented in Table 3-4. 

Table 1: Participant characteristics. 

Characteristic No. of patients (%) 

Age (Years) 

40-49                 27 (30)                                                       

50-59                 25 (28) 

60-69                 29 (32) 

70-79                 9 (10) 

ISS⃰ stage   

I 23 (26) 

II 17 (19) 

III 46 (51) 

Missing data 4 (4) 

Type of myeloma 

IgG 69 (76) 

IgA 18 (20) 

Missing data 3 (3) 

Renal failure† 31 (34)  
(S. creatinine >2 mg%) 

Continued. 
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Characteristic No. of patients (%) 

Treatment received 81 (90) 

 Naive 11 (12.2) 

 On 1st line treatment 58 (64.4) 

 Salvage therapy (R)‡ 21 (23.3) 

Novel agents 75 (83.3) 

Radiotherapy 9 (10) 

ASCT§ 11 (12.2) 

Maintenance 33 (36.7) 

Disease status 

CR||/nCR⃰⃰ ⃰ 19 (21.1) 

PR††/VGPR‡‡ 15 (16.6) 

Relapsed 21 (23.3) 

Not evaluated 35 (38.8) 

DOD§§ 

<6 months 49 (54.4) 

6-12 months 15 (16.6) 

12-24 months 8 (8.8) 

>24 months 18 (20) 

 ⃰: International staging system; †: Values at the time of assessment; ‡: Relapsed; §: Autologous stem cell transplantation; ||: Complete 

response; ⃰ ⃰: near complete response; ††: partial response; ‡‡: very good partial response; §§: duration of diagnosis 

Table 2: Proportions of participants with disease symptoms, reduced functioning and examination findings in 

newly diagnosed patients (naïve), newly diagnosed (on 1st line treatment) and those on salvage therapy (relapsed). 

Variables 
Naïve,  

(n=11) (%) 

On 1st line treatment,  

(n=58) (%) 

On salvage therapy,  

(n=21) (%) 

Backache 8 (73) 49 (84) 19 (90) 

Bone pain 6 (55) 30 (52) 15 (71) 

Fatigue 10 (91) 56 (97) 21 (100) 

Significant pain 6 (55) 27 (47) 11 (52) 

Pain with activity 9 (82) 47 (81) 20 (95) 

Inability for strenuous work 11 (100) 57 (98) 21 (100) 

Inability for long walk 11 (100) 56 (97) 20 (95) 

Dyspnea 3 (27) 18 (31) 7 (33) 

Insomnia 9 (82) 41 (71) 18 (86) 

Appetite loss 9 (82) 39 (67) 17 (81) 

Constipation 6 (55) 34 (59) 14 (67) 

Diarrhea 0 (0) 3 (5) 1 (5) 

Memory loss 3 (27) 13 (22) 7 (33) 

Tense 11 (100) 52 (90) 19 (90) 

Worry 11 (100) 54 (93) 20 (95) 

Depression 8 (73) 32 (55) 12 (57) 

Hair loss 0 (0) 6 (10) 1 (5) 

Dry mouth 5 (45) 29 (50) 10 (48) 

Tingling 0 (0) 13 (22) 11 (52) 

Heartburn 3 (27) 22 (38) 9 (43) 

↓ADL⃰ 7 (64) 46 (79) 18 (86) 

↓QOL† 11 (100) 58 (100) 21 (100) 

↓Physical function 11 (100) 58 (100) 21 (100) 

↓Role function 11 (100) 52 (90) 19 (90) 

↓Emotional function 11 (100) 55 (95) 20 (95) 

↓Social function 9 (82) 49 (84) 21 (100) 

↓Cognitive function 9 (82) 39 (67) 14 (67) 

Limited leisure 10 (91) 48 (83) 19 (90) 

Spine deformity 0 (0) 6 (10) 0 (0) 

Spine tenderness 5 (45) 34 (59) 12 (57) 

Neuro deficit 1 (9) 8 (14) 4 (19)  

Continued. 
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Variables 
Naïve,  

(n=11) (%) 

On 1st line treatment,  

(n=58) (%) 

On salvage therapy,  

(n=21) (%) 

Vertebral collapse 5 (45) 44 (76) 18 (86) 

Co morbidity 3 (27) 27 (47) 10 (48) 

Psychiatric illness 0 (0) 1 (2) 1 (5) 

Future perspectives 11 (100) 56 (97) 21 (100) 
 ⃰: Activities of daily living; †: Quality of life 

Table 3: Barthel and EORTC QLQ C30 mean scores of newly diagnosed (Naïve and on 1st line treatment) and 

Relapsed (on salvage therapy) groups with their comparison (ANOVA and Kruskal Wallis). 

Variables 

Naïve,  

mean ± SD (95% 

CI) 

1st line treatment, 

mean ± SD (95% 

CI) 

On salvage therapy, 

mean ± SD (95%  

CI) 

ᵡ2/F2,87 P value 

Barthel score 68±32 (46.6-89.7) 84±20 (78.7-89.1) 83±20 (74.0-92.1) 2.52⃰ 0.08 

EORTC function 

Physical function 43±28 (24.5-62.1) 50±24 (44.3-56.6) 48±20 (39.1-57.1) 0.78† 0.67 

Role function 38±22 (22.6-52.6) 55±27 (47.4-61.7) 53±26 (41.2-64.4) 4.52† 0.10 

Emotional function 55±23 (40.0-70.7) 62±19 (57.4-67.2) 58±21 (48.1-67.5) 0.80⃰ 0.45 

Social function 51±35 (27.5-74.9) 55±28 (47.6-62.5) 48±20 (39.1-56.9) 0.93† 0.62 

Cognitive function 69±21 (55.3-83.4) 80±18 (75.7-85.1) 78±19 (69.4-87.0) 1.66⃰ 0.19 

Symptom 

Fatigue 61±25 (43.9-78.0) 55±18 (50.6-60.2) 57±18 (48.8-65.6) 0.41⃰ 0.66 

Nausea/ vomiting 27±28 (8.3-45.8) 11±21 (5.6-16.6) 11±19 (3.1-26.3) 4.43† 0.10 

Pain 57±34 (34.6-79.7) 45±26 (37.7-51.6) 54±27 (42.3-66.4) 2.90† 0.23 

Dyspnea 15±27 (-3.1-33.1) 13±21 (6.9-18.1) 17±27 (5.1-29.5) 0.26† 0.87 

Insomnia 45±27 (27.1-62.9) 30±24 (23.8-36.5) 42±26 (30.1-54.3) 5.91† 0.06 

Appetite loss 54±27 (36.1-71.9) 31±25 (24.1-37.4) 33±18 (24.7-41.2) 8.32† 0.01‡ 

Constipation 27±29 (7.6-46.3) 27±26 (20.3-34.2) 28±24 (17.3-39.2) 0.06† 0.96 

Diarrhea 3±10 (-3.6-9.6) 3±13 (-0.5-6.2) 2±7 (-1.7-4.8) 0.27† 0.87 

Financial difficulty 24±37 (-0.5-48.7) 26±32 (17.7-34.6) 22±26 (10.1-33.9) 0.20† 0.9 

Global QOL§ 30±17 (18.9-41.1) 42±18 (37.5-46.8) 36±18 (27.9-44.3) 4.70† 0.09 
 ⃰: F-statistic value; †: ᵡ2 value (df: 2), ‡: statistically significant (p≤0.05), §: Quality of Life 

 

Table IV: Barthel and EORTC QLQ C30 mean scores of unevaluated, CR/nCR, PR/VGPR and relapsed groups 

with their comparison (ANOVA and Kruskal Wallis). 

 

Variables 

Not evaluated, 

mean ± SD (95% 

CI) 

CR/nCR,  

mean ± SD (95% 

CI) 

PR/VGPR, 

mean ± SD (95% 

CI) 

Relapsed, 

mean ± SD (95% 

CI) 

ᵡ2/F3,86 P value 

Barthel score 80±24 (71.5-88.2) 87±18 (77.3-92.1) 86±17 (76.4-94.9) 79±23 (68.8-88.7) 0.71⃰ 0.54 

EORTC function 

Physical 48±25 (39.8-56.8) 55±23 (43.3-67.5) 53±19 (42.3-63.9) 43±23 (33.8-53.2) 3.08† 0.37 

Role 49±26 (40.1-58.3) 64±26 (50.2-78.4) 53±23 (40.4-65.6) 48±28 (35.7-59.6) 4.85† 0.18 

Emotional 63±20 (56.1-69.6) 64±21 (53.5-75.6) 58±16 (49.4-67.4) 55±21 (46.6-64.3) 0.96⃰ 0.41 

Social 53±28 (43.2-62.8) 62±31 (45.8-78.6) 57±27 (42.3-72.5) 44±22 (34.9-53.2) 4.57† 0.20 

Cognitive 77±20 (70.0-83.7) 79±19 (68.7-88.9) 84±15 (75.8-92.4) 77±19 (69.5-85.5) 0.56⃰ 0.64 

Symptom 

Fatigue 59±22 (52.1-66.9) 53±17 (43.7-61.7) 52±17 (42.7-62.1) 57±17 (49.9-64.9) 0.74† 0.53 

N/V§ 19±28 (9.9-28.9) 8±15 (0.4-16.1) 9±15 (0.4-17.1) 10±18 (2.6-17.9) 2.67† 0.44 

Pain 50±29 (40.7-60.4) 33±21 (21.9-44.1) 46±27 (3.1-61.5) 57±26 (46.1-68.5) 7.33† 0.05‡ 

Dyspnea 16±27 (6.8-25.4) 12±16 (3.6-21.2) 9±15 (0.43-17.2) 15±26 (4.3-25.9) 0.43† 0.93 

Insomnia 38±25 (28.9-46.5) 23±26 (8.7-36.7) 26±18 (16.2-36.6) 44±25 (33.4-54.7) 8.81† 0.03‡ 

Appetite loss 44±26 (35.2-53.4) 20±27 (6.5-34.8) 26±18 (16.2-36.6) 33±19 (24.8-41.2) 12.12† 0.007‡ 

Constipation 25±29 (15.5-35.4) 29±27 (14.7-43.1) 24±19 (13.4-35.1) 32±25 (21.2-42.1) 1.24† 0.74 

Diarrhea 5±16 (-0.9-10.3) 0 (0) 2±8 (-2.5-6.9) 1±7 (-1.5-4.2) 1.70† 0.63 

Financial prob 30±36 (17.8-42.7) 16±24 (3.7-29.3) 24±32 (6.6-41.9) 23±27 (12.1-34.6) 1.35† 0.71 

Global QOL|| 35±16 (29.8-40.9) 51±18 (41.3-60.1) 45±15 (37.1-53.4) 34±19 (25.8-41.6) 11.57† 0.009* 
⃰: F-statistic value; †: ᵡ2 value (df: 3), ‡: statistically significant (p≤0.05), §: Nausea/Vomiting; ||: Quality of life. 



Saha V et al. Int J Sci Rep. 2022 Feb;8(2):43-52 

                                                                        International Journal of Scientific Reports | February 2022 | Vol 8 | Issue 2    Page 48 

Table 5: Barthel and EORTC QLQ C30 mean scores of groups with participants diagnosed <6 months, 6-12 

months, 12-24 months and >24 months with their comparison (ANOVA and Kruskal Wallis). 

 Variables 

<6 months,  

mean ± SD (95% 

CI) 

6-12 months, 

mean ± SD (95% 

CI) 

12-24 months, 

mean ± SD (95% 

CI) 

>24 months, 

mean ± SD (95% 

CI) 

ᵡ2/F3,86 P value  

Barthel score 82±23 (74.9-88.5) 79±20 (68.1-89.9) 76±28 (52.9-99.6) 87±16 (78.8-95.1) 0.57⃰ 0.63 

EORTC function 

Physical 49±24 (42.6-56.7) 47±22 (35.2-60.0) 36±23 (16.8-55.8) 54±19 (44.8-63.7) 3.08† 0.37 

Role 50±27 (42.-58.2) 54±27 (39.2-69.2) 43±28 (20.2-66.8) 59±24 (46.8-71.0) 2.12† 0.54 

Emotional 61±20 (55.6-67.1) 61±20 (52.4-72.9) 52±11 (42.5-61.0) 61±22 (49.9-71.9) 0.56⃰ 0.64 

Social 53±29 (44.9-61.9) 57±29 (41.2-73.8) 39±23 (19.7-58.8) 54±20 (44.1-64.4) 2.30† 0.51 

Cognitive 78±20 (72.2-83.7) 82±16 (72.9-90.9) 72±20 (55.9-89.1) 80±16 (71.9-88.5) 0.50⃰ 0.68 

Symptom 

Fatigue 57±21 (51.4-63.5) 56±13 (48.6-63.8) 61±21 (43.9-78.7) 52±16 (44.0-60.5) 0.49⃰ 0.68 

N/V‡ 17±25 (10.0-24.4) 7±14 (0.1-15.3) 0 (0) 13±20 (2.8-22.8) 5.52† 0.13 

Pain 49±29 (40.5-57.3) 44±21 (32.7-55.3) 53±30 (28.2-79.5) 48±28 (34.7-62.9) 0.53† 0.91 

Dyspnea 13±23 (6.8-20.2) 13±21 (1.6-24.8) 12±24 (-8.2-32.9) 16±26 (3.6-29.4) 0.23† 0.97 

Insomnia 36±25 (28.5-42.9) 26±22 (14.0-38.8) 37±21 (19.4-54.8) 38±30 (23.3-53.8) 2.04† 0.56 

Appetite loss 41±25 (33.7-48.5) 26±22 (14.0-38.8) 16±17 (1.8-31.3) 29±22 (18.2-40.4) 10.03† 0.01§ 

Constipation 27±28 (18.8-35.1) 26±25 (12.2-40.6) 37±21 (19.4-54.8) 25±21 (15.1-36.3) 1.45† 0.69 

Diarrhea 3±14 (-0.6-7.4) 2±8 (-2.5-6.9) 4±11 (-5.6-13.9) 0 (0) 1.78† 0.61 

Financial 

difficulty 26±35 (16.3-36.5) 22±27 (7.1-36.9) 41±23 (21.7-60.8) 16±23 (4.9-28.1) 4.52† 0.21 

Global QOL|| 38±16 (33.5-42.7) 44±23 (31.2-56.9) 35±19 (19.5-51.0) 40±18 (31.2-49.4) 1.30† 0.72 
⃰: F-statistic value; †: ᵡ2 value (df: 3), ‡: Nausea/ vomiting; ||: Quality of life, §: statistically significant (p≤0.05). 

 

DISCUSSION           

In this study, most of the participants (>50%) were found 

to have low QOL with reduced functioning in all aspects. 

This was irrespective of the disease and treatment status 

or duration from diagnosis. 

Only a few studies have assessed the health related QOL 

with the use of novel agents and chemotherapy in patients 

with MM.29 In these studies, QOL has been identified as 

a primary outcome apart from response and survival in 

such patients. Various scales for assessment like EORTC 

QLQ C30 (most common) with MY20, Functional 

assessment of cancer therapy, etc., have been used. 

Studies have compared QOL at before initiation of 

treatment, and thereafter assessed at specified intervals, 

during the induction phase, at end of induction and 

maintenance phases.  

The results of previous studies have reflected an 

improvement in HRQOL with treatment, with the MID or 

clinical meaningful response being achieved during 

induction phase; with the peak reaching at the end of 

induction phase. Thereafter scores being maintained 

below the peak throughout the maintenance phase. The 

MID for HRQOL score was taken as a change of 6-17 

points or ≥5 points of mean score.29 The values for MID 

were obtained from the standard error of measurement. 

The MY20 module, which depicts the disease symptoms, 

side effects of treatment, future perspectives and body 

image, has depicted increased scores for side effects of 

treatment in various studies. But the increased scores for  

 

adverse effects had no impact over improvement in 

HRQOL score with treatment in such patients.29 A few 

studies have also shown to have improved QOL score in 

patients who received inpatient rehabilitation.32 Thus we 

require assessing further, if rehabilitation could be started 

at an earlier stage, so as to improve the QOL and 

functioning. For this, we required to understand the key 

deficit areas as per the QOL and function for all patients, 

new and relapsed both, and those with any clinical 

response. 

The functioning and QOL scores in the present study 

were assessed as per the treatment status, clinical 

response, and duration from being diagnosed with MM. 

Though the study population did not represent the whole, 

but only a part of the Indian population, the scores helped 

in identifying the key features related to reduced QOL 

and functioning in this subset, for which rehabilitation 

plan can be assessed and established further. 

The median age of patients in this study was about a 

decade earlier as compared to those reported from North 

America and Western Europe.4 Younger median age in 

our population reflects the younger population being 

diagnosed with MM. The prevalence of disease 

symptoms and reduced functioning were found 

comparable for naïve, those on 1st line treatment and 

patients who were on salvage therapy for relapse, with no 

statistically significant difference between the groups. 

Significantly higher proportion of patients in each group 

reported backache, bone pain, fatigue, appetite loss, 

constipation, insomnia, depression, and reduction in role, 
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emotional, social and cognitive functioning along with 

ADL. All the patients in each group reported having 

reduced physical functioning and QOL. Hair loss was 

higher in those on 1st line treatment, whereas paresthesia 

was present in half of the patients on salvage therapy for 

relapse. All these findings reflect the higher prevalence of 

morbidity in all patients irrespective of treatment or 

disease status. 

The MID with improved score was found in patients on 

1st line treatment for physical, role, cognitive and 

emotional function, fatigue, nausea and vomiting, pain, 

insomnia, appetite loss and global QOL, in comparison to 

naïve patients; and for pain, insomnia, social function and 

global QOL in comparison to relapsed patients. Overall, 

global QOL and pain scores were found to be improved 

in patients who were on 1st line treatment. Though the 

difference between scores were found to be in the range 

of 5-20, which was not higher than the MID. These 

findings reflect some improvement in symptoms and 

functioning with the initiation of treatment (majorly 

being on novel agents and chemotherapy). But the 

improvement could not reach to a significant high level. 

Though, statistically significant difference between the 

group means could be found only for the scores for 

appetite loss, which could be due to less number of 

patients in the cohort. 

With respect to clinical response, relapsed patients were 

found to have low mean scores for global QOL and 

physical, role and social function, with high scores for 

pain, insomnia and appetite loss, as compared to patients 

with CR/nCR and PR/VGPR. Emotional function score in 

patients with a relapse was low in comparison to 

CR/nCR, whereas cognitive functioning was low in 

comparison to PR/VGPR. Patients in CR/nCR had 

improved scores for role, emotional and social function, 

pain and global QOL in comparison to those with 

PR/VGPR. Thus, patients in the relapsed status had lower 

function, more symptoms and low QOL as compared to 

CR/nCR and PR/VGPR status. Overall QOL was better 

in the CR/nCR. This reflects improvement in QOL with 

the treatment. These findings were in the relation to the 

MID.  

Patients with duration of diagnosis between 12-24 

months had lower physical, role, social and emotional 

functioning as compared to those diagnosed less than 12 

months, and more than 24 months. The global QOL was 

low as compared to patients diagnosed between 6-12 

months. Patients diagnosed less than 6 months had higher 

mean score for nausea and vomiting, and appetite loss. 

The findings indicate improvement in functioning during 

induction, with reduction in QOL post the induction 

phase or during maintenance phase. It reflects 

improvement following initiation of treatment. These 

findings of change in scores with respect to MID was not 

comparable to statistically significant mean difference 

between the groups, found only for appetite loss, which 

could be explained owing to low sample size. 

There was no change with respect to MID found for 

Barthel scores in any of the categories above. Barthel 

scale used in this study is an ordinal scale of functional 

measure, with respect to motor function inclusive of 

personal care. As it is an ordinal scale, so any change of 

score at different points may not mean the same.27 

Numerically equal gains may have different meaning 

based on baseline clinical status.33 The steps on Barthel 

scale are large, so any small change may not be 

considered. It also has a ceiling effect, which makes 

people score higher and still be dependent in daily 

activities.27 Our study has reflected the same, wherein 

participants having scored higher in Barthel mobility 

assessment, but still being low in functioning, as reflected 

in the EORTC scores. 

Table 6: EORTC QLQ C30 mean scores of the whole MM cohort in the present study and the rest of the world. 

Subscales (EORTC) 
Mean score 

present study 
UK myeloma20 

Reference 

myeloma24 

Reference all cancer 

patients24 

Global QOL 39 60.0 55.7 61.3 

Physical function 48.7 62.7 67.7 76.7 

Role function 52.1 55.0 60.1 70.5 

Social function 53.0 60.0 63.2 75 

Emotional function 60.0 73.3 71.3 71.4 

Cognitive function 79.1 73.3 78.1 82.6 

Fatigue  56.1 44.4 48.7 34.6 

Pain 49.4 38.3 47.1 27.0 

Insomnia 34.8 36.7 28.9 28.9 

Appetite loss 33.7 20.0 23.2 21.1 

Constipation  26.4 20.0 23.2 21.1 

Financial difficulty 25.7 23.3 16.1 16.3 

Dyspnea  13.5 30.0 26.0 21.0 

Nausea/vomiting 12.8 10.0 10.5 9.1 

Diarrhea 2.5 11.7 9.6 9.0 
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Thus, lower functioning in all aspects with lower QOL 

was found to be there in all patients, but severely in 

newly diagnosed patients not receiving any treatment, 

those with a relapsed status and those evaluated between 

12-24 months of diagnosis (after the end of induction 

phase). Though treatment had shown improvement in the 

mean scores of functioning and QOL, but the 

improvement or change of scores was found to be within 

the MID of scores. So, a higher significant gain was not 

found. Similar results have been found in other studies, 

suggesting improvement in QOL with treatment, but the 

maximum improvement being in the moderate range. 

Compared to earlier studies or reference patients,24 

patients in present study had lower physical, role and 

social functioning along with a lower global QOL score. 

There was a higher incidence of fatigue, insomnia, 

appetite loss and financial difficulty as shown above in 

the Table 6.  

Most patients in this study reported having anxiety and 

depression. Depression scoring used in the QOL scale has 

only been identified with patients’ self-reported 

depressed mood, rather than a standard criteria or scale 

which requires to be fulfilled to diagnose a patient with 

depression. This limitation in our study probably labeled 

more number of patients to be depressed. However, this 

aspect is frequently ignored. Majorly, patients were 

worried for the future and the status of having a 

malignancy, which may decline the emotional state. So, 

patients may require appropriate psychological 

counseling, medications and appropriate referral. 

However, these findings are similar to those found in 

other studies.18-20,34-36 The requirement of mobility 

assistive device and other aids for activities of daily 

living has also to be ascertained pertaining to the high 

number of patients with vertebral collapse and tenderness 

of spine (>50%). 

Future research may be needed to assess if rehabilitation 

interventions can further improve QOL and functioning 

in such patients, and when should they be initiated during 

the course of management. An individualized assessment 

for new, relapsed and patients with any clinical response 

will help in devising their rehabilitation plan for a higher 

improvement in QOL. 

There were some limitations in the study. First, 

comparison of results of present study with other 

population groups may not be appropriate, as it depends 

on the demographic profile, assessment technique and 

stage of the disease.20,24 Moreover, the QOL also depends 

on timing of assessment (during, pre and post treatment), 

family support and financial status etc. Second, 

comparison may also require a higher sample size. Third, 

reduced emotional functioning may affect other 

functioning and symptoms like perception of pain, 

insomnia, fatigue etc. and their interrelationship was not 

studied. Further, the effect of co morbidity on scores was 

not found. 

CONCLUSION 

Present study confirms low level of QOL and functioning 

with respect to ADL and physical, role, emotional, social 

and cognitive function in majority of patients. Treatment 

alone with novel agents and chemotherapy may result in 

an inadequate improvement in QOL and functioning. 

This affects the overall clinical enhancement which could 

have been improvised with inclusion of rehabilitative 

services. Thus, early identification and evaluation of 

details of deficit in functioning can lead to focused 

interventions, with subsequent formulation of 

rehabilitation plan in respective area of deficit. This study 

helps to understand the importance of a well targeted 

rehabilitation, the incorporation of which may improve 

the overall functioning of patients suffering from a 

debilitating disease, helping to provide them with a level 

QOL. 
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