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Background: This research aimed to quantify the burden of illness (BoI) in transplant eligible (TE) and transplant non-eligible (TNE) 
newly diagnosed multiple myeloma (NDMM) patients and their caregivers, in the first year after diagnosis: at months 0, 3, and 12.
Methods: Prospective, cross-sectional, observational NDMM study of TE and TNE patients and their caregivers from France, 
Germany, Italy, and Spain was conducted between May 2019 and January 2021. A structured, online questionnaire measuring disease 
burden, direct and costs, out-of-pocket expenses, and health-related quality of life (HRQoL) was used. Descriptive statistics were 
performed.
Results: A total of 164, 160, and 190 NDMM patients [>65 years; self-described healthy; not working; living with caregiver] 
answered at months 0, 3, and 12. Patients lost independence to perform daily activities; mean pain intensity rose and opioid utilization 
increased, more significantly among TNE patients. Overall health status and HRQoL remained stable. Median 3-month direct medical 
costs peaked at month 3. Specialist consultations and hospital admissions were the greatest cost amongst TE and TNE patients. Home 
adaptations increased out-of-pocket expenditures amongst TNE patients. Patients describing themselves as working spent a median 0 
hours in the office at all time points. A total of 131, 122, and 124 caregivers answered at months 0, 3, and 12. Mean self-rated burden 
score rose. By month 12, half of caregivers developed stress, anxiety or depression. Most employed caregivers continued working. 
Productivity was low at month 0 with a trend of recovering at month 12. Caregivers of TNE compared to TE patients reported greater 
time burden. Caregivers’ HRQoL was stable over time.
Conclusion: NDMM is burdensome for patients and caregivers in the first year after diagnosis. TNE patients are more dependent on 
caregivers and incur higher care costs than TE patients. Despite the financial, physical, and emotional burden, HRQoL remains stable 
possibly indicating resilience and illness adjustment amongst patients and caregivers.
Keywords: burden of illness, costs of disease, newly diagnosed multiple myeloma, health-related quality of life

Background
Multiple myeloma (MM) is a malignant clonal plasma cell proliferative disorder characterized by uncontrolled and 
progressive increase of monoclonal paraprotein leading to specific end-organ damage.1 The proliferating multiple 
myeloma cells displace the normal bone marrow, causing dysfunction in normal hematopoietic tissue and destruction 
of the normal bone marrow architecture.2 MM is an incurable disease associated with significant morbidity and mortality, 
especially among older adults. It is the second most common hematological malignancy after leukemia.3 Globally, its 
incidence increased by 126% between 1990 and 2016, and it was the cause of 2.1 million disability-adjusted life-years in 
2016.4 Western Europe remains among the world regions with the highest age-standardized incidence rate.4

The daily life and wellbeing of patients with MM can be severely affected by a variety of progressing disease 
symptoms and treatment-related adverse events (AEs), such as fatigue, bone pain, nausea, anemia, and diarrhea.5,6 
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Patients with NDMM experience a substantial reduction in health-related quality of life (HRQoL) compared with the 
general population.7,8 There is also a parallel burden experienced by family caregivers of NDMM patients, due to 
a combination of both uncertainty about the future and a need to adapt to the disease.9,10

The number and type of therapeutic options for NDMM have increased dramatically in recent years and have been 
associated with large improvements in outcomes for both transplant eligible (TE) and transplant non-eligible (TNE) 
individuals.11 Despite this, treatment burden (defined as the effect of treatment on the individual patient’s workload and its 
subsequent impact on his or her well-being and functioning), is substantial, particularly within the first year after diagnosis.12 

Additionally, both patients with NDMM and their caregivers face significant losses in productivity, alongside major challenges 
from disability, employment, health insurance and out-of-pocket costs for treatment for the individuals and their families.13,14

Despite the increasing evidence substantiating the considerable burden of NDMM, it remains unclear how the various 
aspects of the disease interrelate to the impact on the health and economic outcomes of patients and caregivers, 
particularly over the first year after diagnosis.15 This study aimed to quantify the burden of illness (BoI) in TE and 
TNE NDMM patients and their caregivers, at three time points: immediately after diagnosis and before treatment 
initiation, at 3 months and at 12 months post-diagnosis. The study calculated the direct and indirect costs that the 
disease and its co-morbidities may generate from the perspective of a large number of NDMM patients and caregivers.

This is the first published BoI study conducted in NDMM patients with a prospective cross-sectional design focused on the 
twelve months that immediately follow diagnosis. The measurement and analysis of the impact of NDMM on HRQoL and costs 
can be used to inform allocation of healthcare resources in the context of budget constraints in this MM patient population.

Methods
Design
This study took a prospective, cross-sectional, observational research approach, with findings based on a survey conducted 
amongst NDMM patients and their caregivers from France, Germany, Italy, and Spain. Qualitative research outputs were used 
to inform the quantitative questionnaire design used in the survey. The survey consisted of three data collection phases in order 
to establish the clinical, humanistic and financial burden of NDMM at different points in time after diagnosis, as follows:

1. Month 0, as soon as possible after diagnosis and prior to treatment initiation.
2. Month 3, three months after diagnosis.
3. Month 12, twelve months after diagnosis.

Patients who had relapsed (therefore no longer receiving their first treatment regime) were no longer considered NDMM 
and were not deemed eligible to participate at remaining time points. A mix of Autologous Stem Cell Transplant (ASCT) 
eligible (TE) and transplant non-eligible (TNE) patients were included via natural fall-out.

Patients and caregivers were recruited through their hematologist/hemato-oncologist at Month 0 and followed up at 3 
months and 12 months. Hematologists/hemato-oncologists who were willing to refer NDMM patients and/or their 
caregivers to the survey were recruited through an independent online database of validated physicians, who had 
previously given their permission to be contacted to participate in the research. Each hematologist/hemato-oncologist 
received a letter explaining the purpose and objectives of the study for themselves and a separate version to give to any 
potential eligible participant. Participants were given information on data protection and anonymization and on the 
voluntarily participation in the survey. All respondents signed a consent form. Recruitment was low in Germany, France 
and Spain due to HCPs being either prevented from participating by hospital policy or being unwilling to refer patients at 
the point of diagnosis.

The hematologists/hemato-oncologists recruited patients and caregivers until the target sample was reached. To 
ensure that a minimum number of patients completed all 3 time points and to compensate for any who chose not to 
continue or were no longer able to participate (for example through death, other health issues or no longer being 
considered NDMM due to a relapse), additional respondents were also recruited at Months 3 and 12. The survey took 
place between May 2019 and January 2021.
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Criteria Selection
To participate in the survey, all participants met the following inclusion criteria (Table 1):

Data Collection
Prior to the quantitative research, a series of face-to-face interviews were conducted with 26 patients and 16 caregivers 
from across the 3 time points (using the same criteria and recruitment approach described above), to ensure the 
questionnaire approach and options were comprehensive. A semi-structured, online, self-completed questionnaire was 
then designed, incorporating feedback from the face-to-face interviews, to collect data from hematologists/hemato- 
oncologists, patients, and caregivers, respectively (Table 2).

Table 1 Study Inclusion Criteria

Participant Type Inclusion Criteria at All Time Points Additional Inclusion Criteria at 
Month 0

Patients ● Not enrolled/expected to be enrolled in an interventional 

clinical trial.
● Must not have relapsed.

● Must have been recently diagnosed with 

MM by a physician (within 1 month).
● Not yet initiated on first-line therapy for 

NDMM.

Caregivers ● Must act as an informal caregiver* for a NDMM patient 

meeting the criteria for participation.
● Older than 18 years of age.

● Must act as an informal caregiver* for 

a NDMM patient meeting the criteria 
for participation.

Hematologists / 
hemato-oncologists

● Must treat/diagnose NDMM patients.
● Must be willing to participate in the study and be prepared 

to identify and invite suitable patients and caregivers, as well 

as completing a brief validation survey.

● None

Notes: Month 0: As soon as possible after diagnosis and prior to treatment initiation. *Informal caregiver refers to people who look after family members, 
friends, neighbors, or others because of long-term physical or mental ill health or disability, or care needs related to old age.16 

Abbreviation: NDMM, newly diagnosed multiple myeloma.

Table 2 Summary of Information Collected in the Questionnaire at Each Study Time 
Point

Month 
0*

Month 
3*

Month 
12*

Hematologist / hemato-oncologist questionnaire

Diagnosis date x

ASCT eligibility x

ASCT receipt x x

Public/private care setting x

Comorbidity x x x

Expected NDMM treatment x

Selected therapeutic approach and regimen x x

Patient questionnaire

Demographics x

Psychological health (NRS on mood/life outlook) x x x

(Continued)
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The hematologist/hemato-oncologist questionnaire collected information on the date of diagnosis, transplant elig
ibility status, NDMM treatment (anticipated at Month 0, verified at subsequent time points) and comorbid conditions. 
The patient and caregiver questionnaires established demographic and financial status, as well as data to calculate direct 
costs to the healthcare system and community (use of health and social care resources, therapy costs); patient and 
caregiver out-of-pocket costs [attending appointments, lifestyle adaptations, extra support required (professional and 
informal)] and HRQoL changes arising from the disease. “Ad hoc” questions and rating scales derived from the face-to- 
face interviews were developed to collect data on these dimensions, alongside standardized assessments to establish 
validated outcomes, in order to achieve a comprehensive estimate of NDMM burden at each time point. For patients, the 
Eastern Cooperative Oncology Group (ECOG) scale of Performance Status,17 the Work Productivity and Activity 
Impairment: Specific Health Problems index (WPAI: SHP),18 the Lawton instrumental activities of daily living 
(IADL)19 and the European Organisation for Research and Treatment of Cancer quality of life core questionnaire 
(EORTC QLQ C30) including the additional Myeloma Module (EORTC QLQ MY20)20,21 were included. 
Additionally, patients also rated pain severity on a Numerical Rating Scale (NRS). Meanwhile for caregivers, the Katz 
Index of Independence in Activities of Daily Living,22 the iMTA Valuation of Informal Care Questionnaire,23 and the 
Work Productivity and Activity Impairment: Specific Health Problems index (WPAI: SHP)18 were included.

Table 2 (Continued). 

Month 
0*

Month 
3*

Month 
12*

Pain severity (NRS scale) x x x

HRQoL/ EORTC QLQ C30 + MY20 x x x

Impact on daily life/ IADL x x x

Performance status (ECOG) x x x

Financial status x x x

Daily routines and hobbies /lifestyle adaptations x x x

Work productivity and absenteeism/WPAI x x x

Health and social care resource utilization x x x

Caregiver questionnaire

Caregiver demographics x

Patient demographics x

Impact on patient activities of daily living (KIADL) x x x

Type and level of care provided x x x

Impact on caregiver’s physical and emotional state, HRQoL, 
family life, time, financial costs/ iVICQ

x x x

Work productivity and absenteeism/WPAI x x x

Notes: *Month 0: As soon as possible after diagnosis and prior to treatment initiation. *Month 3: Three months 
after diagnosis. *Month 12: Twelve months after diagnosis. Patients / caregivers who began participating after Month 
0 were also asked the Month 0 demographic questions. 
Abbreviations: ACST, autologous stem cell transplantation; ECOG, Eastern Cooperative Oncology Group; 
EORTC QLQ MY20, European Organisation for Research and Treatment of Cancer quality of life core question
naire (C30) Myeloma Module; HRQoL, Health Related Quality of Life; IADL, Lawton instrumental activities of daily 
living; iVICQ, iMTA Valuation of Informal Care Questionnaire; KIADL, Katz Index of Independence in Activities of 
Daily Living; NDMM, newly diagnosed multiple myeloma; NRS, Numerical Rating Scale; WPAI SHP, Work 
Productivity and Activity Impairment, Specific Health Problems index.
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Each questionnaire was translated into the local language and proof-read to ensure consistency of meaning with the 
English-language version. Approved translations and programming checks were included for the EORTC. The ques
tionnaire was self-completed online by NDMM patients and caregivers over 30 minutes at each of the three time points, 
with support offered via phone or e-mail if required. Respondents were given the opportunity to complete the 
questionnaire over the telephone or via a pen-and-paper format if preferred.

Patients and caregivers were asked to focus on their own views and opinions in their answers and to complete the 
questionnaire without any input from their caregivers (for patients), or from the patient they care for (for caregivers). The 
hematologists/hemato-oncologists were asked to consult the patient’s hospital records to complete the physician’s 
questionnaire to provide accurate data and were given a one-month period to complete each questionnaire.

All participants were requested to provide these details at each of Months 0, 3 and 12. At Months 3 and 12, 
hematologists/hemato-oncologists also confirmed the patient status and whether they were still eligible to participate 
based on the criteria selection defined for this study to track ongoing eligibility (Table 1). Any incomplete data sets were 
reviewed on a case-by-case basis, to ascertain whether sufficient data had been collected for inclusion in the research.

Data collection for Month 0 took place between May 2019 and March 2020; for Month 3, data was gathered from 
August 2019 to July 2020, and for Month 12, from June 2020 to January 2021. Part of Month 3 and all of Month 12 
questionnaires were completed during the SARS-COV-2 pandemic.

Statistical Analysis
Raw data were aggregated, and descriptive statistics were applied. In order to achieve the research objectives, the study 
sample was divided into categorical subgroups of patients who were and were not eligible for ASCT (TE and TNE 
patients, respectively) at each time point. Findings at each time point, as well as differences between time points, were 
analyzed. Mean, median, mode, minimum and maximum ranges and standard deviation were calculated for numerical 
values. Mean percentage of patients and/or caregivers selecting each statement or option was calculated for non- 
numerical responses. Open-ended questions were analyzed qualitatively. “Do not know” or “Not applicable” were 
excluded and the database revised to include only answered questions. T-tests were used to look at observations from 
the same individuals [(dependent variables); T-tests (mean scores) or Z-tests (distributions) were used] as well as scores 
between different sub-groups (independent variables). For each test, the null hypothesis stated that the difference between 
the paired population means (or between the paired population proportions) was equal to zero. The tests looked at the 
95% confidence level. If the p-value was small (<0.05), the null hypothesis was rejected and reported that, at the 95% 
confidence level, the observed difference was statistically significant. Data were analyzed with QPSMR CL 64 2020.

Calculation of Costs
Costs of NDMM were calculated in €, using publicly available data for each market dated as close to 2019 as possible. 
The median average cost was calculated per subgroup of patients, caregivers and the healthcare system in each studied 
country, respectively. Direct, out-of-pocket and indirect costs were established.

Estimates of direct costs were based on the use of the healthcare resource [as reported in the questionnaire by patients, 
including ambulance call outs; hospital visits (overnight stays, as a day patient, for tests); specialist consultations; 
consultations with other healthcare providers (such as radiologist, dietician); use of other medical services; use of 
community services (including professional caregivers, care facilities, social workers)], multiplied by the unit cost of that 
resource based on publicly available sources, as listed in Table S1. These costs included ambulance call outs, hospital 
visits (coving overnight stays, as a day patient, for tests), specialist consultations, consultations with other healthcare 
providers (eg radiologist, dietician), use of other medical services and use of community services (including professional 
caregivers, care facilities and social workers). The cost of the ASCT and treatments not purchased by the patient were not 
included in the cost calculations.

Out-of-pocket costs to patients per month were calculated via the median average from the estimates given in the 
questionnaire for each of a series of expenses, including concomitant medications taken, visiting a physician in private 
practice, adaptations to home/lifestyle, travel to medical appointments, accommodation close to hospital, family-related 
costs including unpaid leave and other costs completed via free text questions. Similarly, out-of-pocket costs to 

ClinicoEconomics and Outcomes Research 2022:14                                                                          https://doi.org/10.2147/CEOR.S367458                                                                                                                                                                                                                       

DovePress                                                                                                                         
735

Dovepress                                                                                                                                                    Gatopoulou et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=367458.pdf
https://www.dovepress.com
https://www.dovepress.com


caregivers per month were calculated based on expenses reported in the questionnaire, including supporting the patient 
with household activities, personal care and practical needs, travel and accommodation costs, as well as any other 
logistical costs associated with supporting the patient (eg, requirement for a cleaner or babysitter within own household, 
taking unpaid leave).

The calculation of indirect costs was based on the human capital approach to loss of productivity. This validated method 
takes the patient’s perspective of time lost and does not assume employees are easily replaced.24 Thus, the cost of leaving paid- 
full time work due to NDMM was calculated for patients and caregivers based on average salary and hours worked per 
country. The human capital approach is considered particularly relevant in early disease stages, when patients are still 
working.25

The standardized WPAI: SHP was applied to assess patients’ and caregivers’ working patterns over the past week and 
to understand any absenteeism and presenteeism related to the condition or caring responsibilities, respectively. As part 
of this metric, question responses are allocated pre-set scores, to calculate an impairment percentage with higher numbers 
indicating greater impairment and less productivity.

Results
A total of 164 to 190 NDMM patients and 124 to 131 caregivers took part in the survey for at least one time point 
(patients: n = 164 at Month 0, n = 160 at Month 3, and n = 190 at Month 12; caregivers: n = 131 at Month 0, n = 122 at 
Month 3, and n = 124 at Month 12), and 91 NDMM patients and 72 caregivers completed questionnaires at all 3 study 
time points. Despite a relatively stable completion rate throughout the study, additional respondents were recruited at 
Month 3 and Month 12 to ensure data availability. Sample sizes vary at each study time point. Table S2 shows the 
distribution of the sample per participating country at each study time point.

Baseline Characteristics of Participants
The average NDMM patient profile in our study (Month 0) irrespective of transplant eligibility was that of a retired (73%) 
male (52%), over 65 years old (73%), with at least two co-occurring chronic conditions in addition to MM (70%), such as 
diabetes or chronic obstructive pulmonary disease; not working (73%); living with the caregiver (75%) and had no children or 
children were financially independent (89%). Patients self-described themselves as relatively healthy (55%) (Table 3).

Table 3 Baseline Demographic Characteristics of Patients and Caregivers

Variable n (%) Group Month 0 Month 3* Month 12*

Patients n=164 n=160 n=190

Country France 37 (23%) 36 (23%) 26 (14%)
Germany 47 (29%) 40 (25%) 54 (28%)

Spain 4 (2%) 6 (4%) 8 (4%)

Italy 76 (46%) 78 (49%) 102 (54%)

Age (at point joined research)

Patient reported <65 45 (27%) 42 (26%) 60 (32%)
65+ 119 (73%) 115 (72%) 126 (67%)

Caregiver reported <65 33 (25%) 32 (27%) 26 (21%)
65+ 98 (75%) 87 (73%) 94 (78%)

Gender
Patient reported Female 79 (48%) 76 (48%) 88 (46%)

Male 85 (52%) 84 (53%) 101 (53%)

Caregiver reported Female 64 (49%) 56 (46%) 58 (47%)
Male 67 (51%) 63 (52%) 58 (47%)

(Continued)
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Table 3 (Continued). 

Variable n (%) Group Month 0 Month 3* Month 12*

Children (Patient reported) Has dependent children 18 (11%) 19 (12%) 77 (40%)
Non-dependent/no children 146 (89%) 136 (85%) 112 (60%)

Comorbidity
HCP reported (Patient questionnaire) No comorbidity 50 (30%) 45 (28%) 86 (46%)

2 or more comorbid conditions 114 (70%) 112 (70%) 101 (54%)

HCP reported (Caregiver questionnaire) No comorbidity 40 (31%) 34 (29%) 36 (30%)
2 or more comorbid conditions 91 (69%) 85 (71%) 85 (70%)

Patient activity levels (Caregiver reported) Fully active 9 (7%) 10 (8%) 18 (15%)
Can look after self / do housework 121 (92%) 101 (83%) 100 (81%)

Limited / no self-care 1 (1%) 10 (8%) 3 (2%)

Current health on day of questionnaire 
(including MM)  
(Patient reported)

Poor (NRS, rated 0–3 / 10) 66 (40%) 53 (33%) 67 (35%)
Relatively healthy (NRS, rated 4–7 / 10) 91 (55%) 101 (63%) 104 (55%)
Good (NRS, rated 8+ / 10) 7 (4%) 6 (4%) 19 (10%)

Employment status (Patient reported) Employed (full or part time) 32 (20%) 26 (16%) 38 (20%)
Health-related reduction in work / 
retirement

13 (8%) 7 (4%) 7 (12%)

Other part time 0 (0%) 1 (1%) 21 (16%)

Other not working, eg, homemaker, 
retired, unemployed

120 (73%) 127 (79%) 112 (84%)

Support from an informal caregiver and living 
status (Patient reported)

No informal caregiver support 
(family/friends/ acquaintances)

27 (16%) 22 (14%) 17 (9%)

Living with informal caregiver 123 (75%) 134 (84%) 145 (85%)

Supported by informal care but not 
living together

14 (9%) 13 (8%) 6 (4%)

Caregivers n=131 n=122 n=124

Country France 27 (21%) 24 (20%) 26 (21%)
Germany 40 (31%) 32 (26%) 32 (26%)
Italy 60 (46%) 60 (49%) 60 (48%)

Spain 4 (3%) 6 (5%) 6 (5%)

# days caring for patient (Caregiver reported) 4+ days per week 115 (88%) 113 (93%) 110 (89%)
<4 days per week 16 (12%) 9 (7%) 14 (11%)

Caregiver’s relationship to patient (Caregiver 

reported)

Partner 64 (49%) 56 (46%) 52 (42%)
Patient is parent 45 (34%) 43 (35%) 44 (35%)
Patient is child 2 (2%) 1 (1%) 1 (1%)

Other 20 (15%) 19 (16%) 19 (15%)

Caregiver health on day of questionnaire 
(including MM) (Caregiver reported)

Poor (rated <5) 4 (3%) 9 (7%) 15 (12%)
Relatively healthy (NRS, rated 5–7) 51 (39%) 52 (43%) 46 (37%)
Good (NRS, rated 8+) 76 (58%) 61 (50%) 60 (48%)

Caregiver education (Caregiver reported) High school 77 (59%) 74 (61%) 74 (61%)
Higher education 54 (41%) 45 (37%) 39 (32%)

Caregiver employment status (Caregiver 
reported)

Employed 43 (33%) 31 (25%) 23 (19%)
Not employed 88 (67%) 91 (75%) 100 (81%)

Notes: Demographics included above represent the largest share of the sample. Data may not total 100% due to rounding. Month 0: As soon as possible after diagnosis and 
prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. *Additional respondents were recruited at Months 3 and 12 
to ensure data availability. 
Abbreviations: HCP, healthcare professional; MM, multiple myeloma; NRS, numerical ratings scale.
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Likewise, the average profile of the caregiver in our study was that of a woman (51%) who was either married to the 
male patient (49%) or was the patient’s adult child (34%). Eighty-two percent shared a household with him or her. Fifty- 
nine percent had gone to high school and (67%) were not employed. Eighty-eight percent cared for the NDMM patient 
more than 4 days a week (Table 3).

Treatment Regimes
No quotas were set on transplant eligibility and an equal number of patients in the sample were TE or TNE. Amongst TE 
patients, bortezomib, cyclophosphamide and dexamethasone (VCd) and bortezomib, lenalidomide and dexamethasone (VRd) 
were used for induction in 53% and 20% of cases (n = 59), respectively. VCd was the regimen most frequently used in 
Germany (81%; n = 35), whereas VRd was common in France (44%; n = 9), Italy (44%; n = 9), and Spain (51%; n = 6). 
Amongst TNE patients, bortezomib, melphalan and prednisolone (VMP) were the regimen most commonly used, accounting 
for 44%–47% (Month 3, n = 92 and Month 12, n = 98, respectively), particularly in France and Italy. In Germany, VRd and 
daratumumab, lenalidomide and dexamethasone (DRd) were more frequently used compared to other regimens (Figure S1).

Clinical and Humanistic Burden of NDMM on Patients During the First Year After 
Diagnosis
Pain and Treatment-Related Symptoms
Overall self-reported mean pain intensity (NRS scale: 0 no pain −10 worst possible pain) was moderate immediately after 
diagnosis (5.2, Month 0), with a significant improvement at three months (4.7, Month 3) followed by a significant decline at 
twelve months after diagnosis (5.4, Month 12), though they still considered themselves to be middling on the scale on average. 
TNE individuals rated their pain higher than TE patients at all study time points (5.3, 4.7 and 5.7 vs 5.0, 4.6, 5.1, respectively) 
but the trend for improvement at Month 3 was maintained irrespective of transplant eligibility status (Figure 1).

In line with changes in pain intensity, NDMM patients were increasingly taking opioids to help manage the pain due 
to MM as the year progressed. Amongst TE patients, 16% needed opioids at Month 0, tripling to 52% at Month 12. Use 
of other medications to alleviate pain (including corticosteroids and bisphosphonates) peaked at Month 3 but tailed off by 

Figure 1 Mean self-reported pain intensity in a NRS by TE and TNE NDMM patients at three study time-points. Month 0: As soon as possible after diagnosis and prior to 
treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. Numeric rating scale (NRS) for pain: Scale of 0 (no pain) to 10 (worst 
pain imaginable). Patients were asked to select a whole number (0–10 integers) that best reflects the intensity of their pain, with “0” representing no pain and “10” 
representing worst pain imaginable. The timeframe used was “in the last 24 hours” to capture the pain intensity felt presently by the patient. Patients self-score themselves 
based on pain extremities experienced. A higher score indicates greater pain intensity. 
Abbreviations: NRS, numeric rating scale; TNE, transplant non-eligible; TE, transplant eligible.
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Month 12 when opioid use became more widespread. Amongst TNE patients, 58% required opioids at Month 0, 
increasing to 78% at Month 12 (Table 4).

Consistent with the appearance of treatment-related side-effects, use of anti-diarrhea and anti-emetic medications 
increased amongst TE patients three months after diagnosis (study Month 3) while use was low amongst TNE individuals 
at all study time points (Table 4).

Patient Level of Functioning (Performance Status, ECOG)
The share of patients managing without any help declined from 17% at Month 0 to 9% at Month 12 (Table 3). In line 
with this, there was a decline in patient performance status and activity levels over the course of 12 months, with the 
share of patients able to work and do light housework but unable to take part in strenuous activity decreasing from 57% 
(Month 0, ECOG scale) to 43% at Month 12 (Figure 2). This was reflected in a concurrent increase in those who remain 
active but were now unable to work or to do light activities by the end of the 12 months (34% at Month 0, 45% at Month 
12). Deterioration of activity levels was more significant amongst TNE patients compared to TE individuals twelve 
months after diagnosis (Figure 2A). Caregivers’ judgements of overall health and activity levels were aligned with the 
patients’ self-assessment (Figure 2B).

Overall Health of Patients (Visual Analog Scale – VAS)
Despite this decline in activity, when considering their overall health, the majority of patients maintained a perception of 
average health status at all study time points (VAS scale of 0 worst possible health to 10 best possible health. “Average” 
considered to be a rating between 4 and 7, selected by 87%, 88% and 77% at Months 0, 3, and 12 respectively) 
(Figure 3). Ten percent of patients felt their overall health was good, while 13% considered it poor 12 months after the 
MM diagnosis.

Independent Living Ability (IADL)
In line with this decrease in health, ability to live independently also significantly decreased over the 12-month period 
after diagnosis (determined by the Lawton IADL index), declining from 4.3 at Month 0 to 3.6 at Month 12 [scale 0 (low 
function, dependent) to 8 (high function, independent)]; (P<0.001). TE patients scored higher than TNE patients on level 
of independence at all study time points (mean score: 5.4, 4.4 and 4.2 vs 3.5, 3.3 and 3.0, respectively) (Table 5). 

Table 4 Medications Taken for Symptoms Management by TE and TNE NDMM Patients at Three Study Time Points

TE Patients TNE Patients

Month 0 
(n=68)

Month 3 
(n=57)

Month 12 
(n=77)

Month 0 
(n=96)

Month 3 
(n=100)

Month 12 
(n=107)

Pain killers Opioids 16% 33% 52% 58% 51% 78%

Non-opioid OTC 

painkillers

34% 56% 39% 28% 36% 10%

Other medication Corticosteroids 16% 54% 21% 24% 15% 10%

Bisphosphonates 7% 32% 13% 12% 12% 8%

Anti-diarrhea 
treatments

19% 47% 25% 5% 3% 10%

Anti-emetics 10% 56% 22% 8% 12% 8%

Other 2% 35% 9% 0% 2% 7%

No medication for MM 40% 5% 9% 8% 6% 10%

Notes: Month 0: As soon as possible after diagnosis and prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. 
Abbreviations: MM, multiple myeloma; TNE, transplant non-eligible, OTC, over the counter; TE, transplant eligible.
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Unsurprisingly, the share of patients living with their informal caregiver similarly increased from 75% at Month 0 to 85% 
at Month 12 (Table 3).

Health-Related Quality of Life (EORTC)
Overall, mean scores for global health, functioning and disease-specific symptoms in the EORTC HRQoL questionnaire 
were moderate across all 3 time points for both TE and TNE NDMM patients (0 = poor QoL, 100 = good QoL). There 
was a significant improvement in overall HRQoL by Month 3 which was maintained at Month 12, though still just below 
the middle score of 50. This is concurrent with an improved future perspective 3 months after diagnosis vs Month 0, 
supported by lower pain, insomnia, and appetite loss scores (though increased nausea and vomiting and diarrhea are also 

Figure 2 Patients (A) and caregivers (B) perspective on TE and TNE NDMM patient performance status at three study time points. Month 0: As soon as possible after 
diagnosis and prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. How would you describe your (patient 
questionnaire) / his/her (caregiver questionnaire) current activity levels / ability to carry out day to day activities? 1. Fully active, not restricted in day-to-day activities at all. 2. 
Cannot do physically strenuous activity but able to work or conduct light housework. 3. Unable to work or conduct any lighter activities, such as housework, but can look 
after self and active for more than 50% of waking hours. 4. Capable of limited self-care; confined to bed or chair more than half of all waking hours. 5. Cannot carry out any 
self-care; confined to bed or chair all the time. Statistically significant differences*.
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seen at Month 3). As seen with other scores, TE patients had a significantly higher functioning at Month 12 vs TNE 
patients. Across all participants, fatigue scores remained stable from Month 0 to Month 12 with an average score of 64 
(at Month 0) and 63 (Months 3 and 12, on a score ranging from 0 (good) to 100 (poor)). However, TE patients reported 
a significant improvement in the level of fatigue they experienced at Month 12 vs Month 3 (mean score: 58 vs 67 
respectively) compared with increased fatigue felt by TNE patients at Month 12 (mean score: 68 at Month 12, 62 at 
Month 3). By Month 12 there was also a significant improvement in patients’ emotional and cognitive functioning vs 
Month 3. This was driven by changes for TE patients, with few differences perceived by TNE patients at all study time 
points (Table 5).

Hobbies and Leisure Time
Patients were asked how they spent their leisure time prior to their diagnosis, then what they were still able to do over the 
twelve months after diagnosis. At Month 12, the majority of NDMM patients had stopped spending time with family, 
dining with friends or going away on trips (71%, 83% and 90% for Months 0, 3 and 12 respectively). Similarly, patients 
undertaking cultural and physical leisure activities also declined at Month 3 (Figure 4). However, given the timing of the 
research, some of the hobbies and interactions may have been restricted due to the SARS-CoV-2 pandemic.

The Burden of NDMM on Caregivers During the First Year After Diagnosis
At diagnosis, the bulk of patients were cared for only by an informal caregiver: 97% were cared for by family or friends 
only, while 3% of patients also had a professional caregiver. Twelve months after diagnosis, 10% of patients received 
additional care from a professional caregiver and 2% visited a day care facility or nursing home. At all study time points, 
about 10% of caregivers perceived that the patients they cared for needed more professional care than that currently 
received. Meanwhile, a greater proportion of caregivers received additional support from patient and charity organiza
tions, friends, and family at Month 0 (28%) than twelve months after diagnosis (11%).

Burden of the Caring Role
Using a numeric scale from 0 (burden is not at all straining) to 10 (burden is much too straining), caregivers self-rated 
their caring burden as moderate, with a mean of 5.3 at Month 0, 6.1 at Month 3 and 5.6 at Month 12, indicating a peak in 
the burden three months after diagnosis and a potential recovery at twelve months after diagnosis. Caregivers of TNE 
patients consistently feel more burdened than those caring for TE patients, as measured by the self-rated burden scale, the 
Carer Strain Index and the CarerQoL 7D scale. Caregivers of a partner reported a higher burden and a worse caregiving 

Figure 3 TE and TNE NDMM patients self-rating of overall health status at three study time points. Month 0: As soon as possible after diagnosis and prior to treatment 
initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. Bases unless otherwise stated: Month 0 n=164; Month 3, n=160; Month 12 
n=190. We would like to understand how good or bad your health is TODAY? Please place the marker on the scale below, to indicate how your health is TODAY. The “0” 
means the worst health you could imagine. The “10” means the best health you could imagine.
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Table 5 IADL and QoL Mean Scores Amongst TE and TNE NDMM Patients at Three Study Time Points

Overall Patients TE Patients TNE Patients

Month 0 
(n=164)

Month 3 
(n=160)

Month 12 
(n=190)

Month 0 
(n=68)

Month 3 
(n=57)

Month 12 
(n=77)

Month 0 
(n=96)

Month 3 
(n=100)

Month 12 
(n=107)

IADL§

Mean (SD) 4.3 (2.25) 3.7 (2.28) 3.7 (2.20) 5.4 (2.05) 4.2 (1.93) 4.7 (2.10) 3.5 (2.02) 3.3 (2.41) 3.0 (2.00)

EORTC‡

Overall health 
dimension

Global health status / QoL, 

mean (SD)

42.3 (16.4) 46.7 (16.6) 

↑
45.7 (20.0) 48.1 (17.3) 

(*>TNE)

47.8 (16.5) 52.7 (19.8) 

(*>TNE)

38.0 (14.6) 45.8 (16.6) 

↑
39.8 (17.9)

Functional 
dimension

Physical functioning, mean 

(SD)

46.7 (23.0) 47.7 (24.5) 48.6 (23.6) 52 (24.0) 

(*>TNE)

44.5 (26.2) 53.8 (23.1) 

(*>TNE) ↑
42.8 (21.7) 48.8 (23.6) 44.1 (22.1)

Role functioning, mean (SD) 41.1 (26.0) 37.0 (27.5) 39.9 (28.2) 44.3 (27.8) 29.8 

(27.0)↓
45.0 (27.7) 

(*>TNE) ↑
38.7 (24.8) 39.8 (27.1) 35.3 (27.3)

Emotional functioning, mean 
(SD)

38.1 (22.4) 41.3 (25.0) 45.7 (28.7) 
↑

34.4 (22.3) 44.7 
(25.4)↑

53.7 (28.7) 
(*>TNE) ↑

40.4 (22.4) 39.1 (24.6) 38.6 (26.7)

Cognitive functioning, mean 
(SD)

64.0 (23.4) 66.2 (22.6) 69.1 (24.3) 
↑

65.4 (21.6) 68.2 (21.5) 74.6 (23.3) 
(*>TNE)

62.7 (24.8) 65.1 (23.4) 64.6 (24.3)

Social functioning, mean (SD) 46.4 (26.4) 41.5 (26.2) 46.4 (27.2) 47.3 ((29.4) 36.7 (30.3) 49.1 

(26.4)↑
45.5 (24.5) 43.4 (23.6) 43.3 (26.5)

https://doi.org/10.2147/C
EO

R
.S367458                                                                                                                                                                                                                                

D
o

v
e

P
r
e

s
s
                                                                                                                                 

C
linicoEconom

ics and O
utcom

es Research 2022:14 
742

G
atopoulou et al                                                                                                                                                    

D
o

v
e

p
r
e

s
s

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Symptom 
dimension

Fatigue, mean (SD) 64.0 (25.7) 62.0 (23.4) 63.4 (27.6) 60.6 (26.6) 65.6 (23.6) 58.0 

(29.6)↓
66.6 (25.0) 61.1 (22.9) 68.2 (24.9) 

(*>TE)

Nausea and vomiting, mean 

(SD)

17.0 (15.4) 21.3 (18.0) 

↓
13.2 (13.0) 

↓
14.2 (14.4) 27.3 (22.4) 

(*>TNE)

12.5 (15.0) 18.8 (15.9) 

(*>TE)

18.2 (14.6) 14.0 

(11.2)↓

Pain, mean (SD) 55.7 (22.8) 50.2 (23.5) 

↑
53.8 (23.5) 56.6 (24.6) 53.1 (23.8) 50.2 (24.4) 55.5 (21.7) 49.1 (23.3) 57.1 (21.3) 

(*>TE)

Dyspnea, mean (SD) 39.2 (24.2) 40.5 (24.7) 31.4 (22.2) 
↓

35.7 (24.6) 43.4 (25.8) 30.3 
(25.4)↓

41.9 (23.5) 39.5 (24.2) 32.7 
(20.4)↓

Insomnia, mean (SD) 46.0 (28.4) 38.1 (25.1) 

↓
35.4 (25.9) 46.5 (25.8) 40.2 (24.7) 35.5 (28.4) 45.1 (30.5) 37.4 (25.5) 35.2 (24.2)

Appetite loss, mean (SD) 49.0 (26.8) 40.7 (24.0) 

↓
34.3 (26.0) 

↓
49.0 (27.3) 47.8 (24.9) 

(*>TNE)

30.3 

(25.4)↓
49.2 (26.8) 37.1 (23.0) 

↓
37.6 (26.3)

Constipation, mean 12.0 (21.5) 8.2 (16.0) 8.1 (17.7) 10.7 (19.4) 11.3 (17.2) 

(*>TNE)

11.4 (20.7) 

(*>TNE)

12.5 (23.0) 6.5 (14.9)↓ 5.3 (14.6)

Diarrhea, mean (SD) 16.7 (22.3) 26.0 (23.0) 
↑

22.8 (21.3) 19.6 (25.9) 32.0 (25.2) 
(*>TNE) ↑

20.1 
(24.3)↓

14.3 (19.2) 22.2 (20.9) 
↑

25.7 (18.5)

Financial difficulties, mean 

(SD)

21.0 (27.2) 21.0 (24.1) 18.0 (21.8) 14.2 (23.2) 23.2 

(23.1)↑
16.8 

(20.6)↓
24.3 (28.7) 

(*>TE)

18.9 (24.4) 18.6 (21.5)

MY20 scale Disease symptoms, mean 
(SD)

39.5 (18.0) 35.3 (18.1) 
↓

39.0 (16.6) 41.7 (19.5) 38.1 (20.5) 36.9 (18.6) 37.4 (16.6) 33.7 (16.6) 40.6 
(14.5)↑

Side-effects of treatment, 

mean (SD)

29.0 (16.2) 29.5 (14.7) 27.8 (17.1) 29.7 (15.3) 34.0 (14.8) 

(*>TNE) ↑
28.0 

(18.0)↓
28.5 (17.1) 27.1 (14.3) 28.3 (16.5)

Body image, mean (SD) 70.0 (31.6) 69.3 (29.0) 64.3 (32.4) 71.5 (34.2) 73.5 (29.5) 58.8 (34.1) 69.1 (29.9) 66.6 (28.9) 66.9 (30.6)

Future perspective, mean 
(SD)

23.3 (21.6) 30.2 (27.2) 
↑

29.9 (32.6) 21.2 (20.9) 34.1 
(26.6)↑

35.2 (34.6) 2.0 (22.0) 26.6 (26.2) 23.6 (28.6)

Notes: Month 0: As soon as possible after diagnosis and prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. §IADL: the scale ranges from 0 (low function, dependent) to 8 (high 
function, independent), patient self-assessment. ‡EORTC: scales range in score from 0 to 100. A high score represents a higher response level. Thus, a high score for a functional scale represents a high / healthy level of functioning, a high 
score for the global health status / QoL represents a high/good QoL, but a high score for a symptom scale represents a high level of symptomatology. Statistically significant differences*: ↓ Decline; ↑ Improvement (statistically significant 
differences versus previous time point). 
Abbreviations: EORTC, European Organisation for Research and Treatment of Cancer; IADL, Instrumental Activities of Daily Living Scale; MY20, Multiple myeloma (disease specific) scale; QoL, quality of life; TNE, transplant non- 
eligible; TE, transplant eligible.
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situation than their counterparts caring for a parent (Table 6). Though caregivers felt that the caring role was having an 
impact on their ability to do regular daily activities, family life and social activities, the effect remained consistent over 
the three time points. In terms of working patterns, many fewer were working by Month 12 vs Month 0 (81% vs 67%), 
but those who were still able to work were more productive twelve months after diagnosis than at the start of their 
journey (mean score: 5.0 at Month 0 and Month 3, and 3.0 at Month 12). The majority of caregivers felt that they could 
continue caring for the patient for a year or more with the level of burden experienced at that time point if no changes to 
the situation occurred (83% at Month 0–84% at Month 12).

Overall Health of Caregivers
Emotional support, general housework, meal preparation and attending hospital visits were the types of care provided 
most frequently by caregivers (to more than 60% of patients), which remained constant across the three time points. 
Meanwhile, help with personal care was less frequent (50% Month 0) and declined to 30% of patients by Month 12, 
particularly reducing among those caring for a partner rather than a parent.

Overall, caregivers felt their own overall health status was average to good with an NRS mean score of 7.7 at Month 0 
(scale of 0 (worst possible) to 10 (best possible)) and 7.3 at Month 12. Fifty-eight percent considered themselves in good 
health at Month 0, compared with 48% at Month 12. However, over one-third (38%) reported being diagnosed with one 
of stress, anxiety, or depression due to their caring role at Month 0, increasing to almost half (48%) one year after the 
MM diagnosis (Table 7).

Economic Burden of NDMM During the First Year After Diagnosis
Costs of Care
The direct medical cost to the community per TE patient was similar to the cost per TNE patient during the period 
covered. Over the three time points (each covering the previous 3 months, to a total of 9 months), the median total cost 
was €18,430 for TE patients, compared with €17,218 for TNE patients. These direct medical costs relate to the use of 
healthcare resources in the healthcare system. Specialist consultations and hospital visits accounted for about 90% of the 
direct medical costs per patient at all study time points. The cost of treatments, tests and transplants to the healthcare 
system are not included in these costs, beyond the time spent in hospital.

Figure 4 NDMM patients’ leisure activities maintained and stopped at three study time points§. Month 0: As soon as possible after diagnosis and prior to treatment 
initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. Bases unless otherwise stated: Month 0 n=164; Month 3, n=160; Month 12, 
n=190. §Many hobbies may have been restricted at Month 12 due to SARS-CoV-2 pandemic.

https://doi.org/10.2147/CEOR.S367458                                                                                                                                                                                                                                

DovePress                                                                                                                                 

ClinicoEconomics and Outcomes Research 2022:14 744

Gatopoulou et al                                                                                                                                                    Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


For TE patients, median 3-months costs of healthcare services usage peaked at Month 3 [€ 4792 at diagnosis 
(Month 0), €10,026 three months after diagnosis (Month 3) and €4012 twelve months after diagnosis (Month 12)]. TE 
patients almost all spent time in hospital for blood tests at Month 0 and made more specialist visits at Month 0 and Month 
3 compared to TNE patients. Contrastingly, the peak median TNE patient cost to the community was at Month 0 
(€10,983 at Month 0, €3447 at Month 3 and €2846 at Month 12). TNE patients received more consultations with non- 
specialized HCPs than TE patients throughout the first year after diagnosis while TE patients used community services 
more often than TNE patients.

Other Direct Costs
Median patient spend on MM was €0. At Month 0, 15% of patients reported a spend on MM >€0, 6% at Months 3 and 
12. However, the majority did not keep track of the costs for over the counter (OTC) medication, any treatment fees, 
house adaptations, travel to appointments or other costs, being either unable or unwilling to give an answer. Of the 
minority of patients providing an answer (including those answering €0), the mean patient spend on MM was €590 at 
Month 0 (n = 40, range: €0-€4000), €139 at Month 3 (n = 21, range €0-€500), €1121 at Month 12 (n = 36, range: 
€0-€5280). The largest spend was on home adaptations, being particularly expensive for TNE patients (median €325 at 

Table 6 Self-Rated Burden, Strain, and QoL of Caregivers of TE and TNE NDMM Patients

n Self-Rated Burden (NRS), 
Mean (SD)

Caregiver Strain Index, 
Mean (SD)

CaregiverQoL-7D Scale, 
Mean (SD)

All caregivers

Month 0 131 5.3 (2.7) 3.3 (3.1) 77.0 (15.6)

Month 3 120 6.1 (2.0) 3.7 (2.7) 76.6 (14.0)

Month 12 115 5.9 (2.8) 3.7 (2.9) 73.5 (19.0)

Caregivers of TE patients

Month 0 51 3.8 (2.2) 2.2 (2.9) 80.7 (11.0)

Month 3 57 5.7§ (2.0) 3.4 (2.7) 77.1 (13.2)

Month 12 36 4.6 (2.8) 2.9 (3.0) 79.8 (13.2)

Caregivers of TNE 
patients

Month 0 77 6.2 (2.6) 3.9 (3.0) 74.6 (17.9)

Month 3 60 6.4 (2.0) 4.1 (2.7) 76.6 (14.7)

Month 12 74 6.7 (2.5) 4.2 (2.8) 70.1 (21.0)

Caring for a partner at 

Month 12

52 5.8 4.5 65

Caring for a parent at 

Month 12

44 6.7‡ 3.4‡ 82‡

Notes: Month 0: As soon as possible after diagnosis and prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. Self-rated 
Burden (NRS): The scale ranges from 0 (burden is not at all straining) to 10 (burden is much too straining). Caregiver Strain Index (CSI) determines the caregiver’s level of strain that 
represents a combination of stress and burden that has consequences on caregivers’ overall health. It involves yes/no answers to 18 questions, to assess impacts on physical health, 
family finances, social interactions, time demands, and employment. A “yes” has a score of “1” with negative dimensions and a score of “-1” with positive dimensions. A “no” has 
a score of “0” with both items. The summed scores range from −5 to 13 (CSI+). A higher score means a higher subjective burden. CarerQol-7D (Weighted summed score) 
comprises five negative dimensions (relational problems, mental health problems, problems combining daily activities with care, financial problems, and physical health problems) 
and two positive dimensions (fulfilment from caregiving and support with lending care) of lending informal care. Respondents are asked to indicate whether an item applies to them 
with three possible responses: (i) no, (ii) some, and (iii) a lot. Answers on the negative dimensions of the CarerQol-7D receive value of 0 (a lot), 1 (some) and 2 (no); answers on the 
positive dimensions receive a value of 0 (no), 1 (some), and 2 (a lot). A weighted sum is then calculated based on the severity of problems, using Dutch preferences for different 
caregiving situations. The worst caregiving situation receives a score of 0, while the best has a score of 100. §Score at Month 3 was significantly greater than at Month 0. ‡Changes in 
score of caring for a parent were statistically significant compared to caring for a partner. 
Abbreviations: NRS, numeric rating scale; TNE, transplant non-eligible; SD, standard deviation; TE, transplant eligible.
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Month 12, vs €150 for TE patients). Caregivers were able to estimate their spend on support in the home as increasing 
from a median €0 in the three months prior to Month 3 (50% reported spending >€0), to €720 in the three months prior to 
Month 12. At Month 0, 15% of patients reported a spend on MM >€0, 6% at Months 3 and 12. As with patients, the 
majority of caregivers did not keep track of travel and accommodation costs or other logistical costs (Table 8).

Table 7 Caregivers’ Self-Assessment of Their Own Overall Health as a Result of the NDMM Caring Role

Month 0 
(n=118)

Month 3 (n= 
109)

Month 12 (n= 
103)

Caregiver overall health (self-rated)

Good health 58% 50% 48%

Average health 41% 49% 49%

Poor health 1% 1% 0%

Conditions/diseases diagnosed by a doctor (unrelated to the MM caring role) 
Charlson Comorbidity Index

At least 1 condition/disease 39% 35% 43%

None condition/disease 61% 65% 57%

Conditions/diseases diagnosed as a result of the MM caring role

At least 1 condition/disease 38% 56% 48%

Stress 25% 39% 38%

Anxiety 25% 29% 26%

Depression 13% 16% 9%

Other 0% 1% 0%

None condition/disease 62% 44% 52%

I do not suffer from any conditions/diseases related to the caring role for a MM patient 62% 44% 52%

Notes: Month 0: As soon as possible after diagnosis and prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. 
Abbreviation: MM, multiple myeloma.

Table 8 Direct Costs to Caregivers of TE and TNE NDMM Patients at Three Study Time Points

Overall Caregivers Caregivers of TE Patients Caregivers of TNE Patients

Month 
0

Month 
3

Month 
12

Month 
O

Month 
3

Month 
12

Month 
0

Month 
3

Month 
12

Total spends in past 3 months, summed 

median (n‡)

€ 115 

(131)

€ 360 

(122)

€ 774 

(124)

€ 154 

(51)

€ 0 (45) € 288 

(39)

€ 75 

(80)

€ 855 

(74)

€ 912 

(80)

Support in the home, median (n‡) € 0 

(131)

€ 360 

(122)

€ 720 

(124)

€ 0 (53) € 0 (45) € 120 

(39)

€ 0 (80) € 780 

(74)

€ 840 

(80)

Travel and accommodation, median (n‡) € 115 
(10)

€ 0 (17) € 54 
(104)

€ 154 
(5)

€ 0 (14) € 168 
(33)

€ 75 (5) € 75 (3) € 72 
(68)

Other logistical costs§, median (n‡) € 0 (26) € 0 € 0 (18) € 0 € 0 € 0 € 0 € 0 € 0

Notes: Month 0: As soon as possible after diagnosis and prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. 
§Other logistical costs considered family-related costs (childminder, nursery etc.) or food eaten at the hospital. ‡n: number of responses. 
Abbreviations: TNE, transplant non-eligible; TE, transplant eligible.
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Costs of Productivity Loss
Productivity Loss Amongst Patients
More than 70% of the participating NDMM patients were retired at study entry and employment further decreased 
throughout the study. Among the sample tracked over time, employment dropped from 21% at Month 0 to 13% by Month 
12. The share of employed patients who had to stop working/reduce their hours due to their condition increased over 
the year, affecting 5% of patients at Month 0, rising to 20% at Month 12. Those still describing themselves as working 
spent a median zero hours at work at all time points. Of the patients who were working 16%, 13%, and 18% reported 
spending >0 hours working in the past 7 days at 0 months, 3 months, and 12 months, respectively.

Amongst employed patients, the median number of days of work missed during the previous 3 months was 57.9 at 
Month 0, 57.5 at Month 3 and 50.1 at Month 12 (Table 9). TE patients had slightly less time off work than TNE patients 
at diagnosis (mean number of days of work missed per 3 months: 54.5 vs 60.9 respectively) and twelve months after 
diagnosis (47.3 vs 55.4).

The WPAI questionnaire was used to measure impairments in both paid work and unpaid work, as well as 
absenteeism, presenteeism and the impairments in unpaid activity because of MM during the seven days prior to 

Table 9 Productivity Loss Amongst NDMM Patients and Caregivers at Three Study Time Points

8 Patients Caregivers

Working Time Lost to NDMM Month 0 Month 3 Month 12 Month O Month 3 Month 12

Days of work lost per 3 months (all employed patients 
and caregivers), mean (SD) [n‡]

57.9 (7.4) 
[32]

57.3 (11.2) 
[26]

50.0 (23.0) 
[38]

9.1 (13.6) 
[43]

8.6 (19.1) 
[31]

3.9 (9.1) 
[23]

TE patients, mean (SD) 54.5 (9.1) 

[15]

52.5 (18.3) 

[11]

40.0 (30.9) 

[25]

10.2 (13.7) 

[24]

6.2 (15.7) 

[19]

5.6 (11.0) 

[14]

TNE patients, mean (SD) 60.9 (3.6) 

[17]

60.0 (0.0) 

[15]

55.0 (17.3) 

[13]

7.8 (13.7) 

[19]

12.5 (23.7) 

[12]

1.5 (4.2) 

[8]

Days spent in hospital per 3 months (all employed 

patients), mean (SD) [n‡]

4.8 (4.5) 

[164]

9.3 (12.5) 

[153]

1.8 (2.0) 

[142]

TE patients, mean (SD) [n‡] 4.9 (4.5) 

[68]

13.4 (18.4) 

[53]

1.5 (1.9) 

[45]

TNE patients, mean (SD) [n‡] 4.6 (4.5) 

[93]

7.2 (6.5) 

[97]

2.0 (2.1) 

[91]

WPAI scores

Employed participants working 0 hours over the past 

week, impairment % [n‡]

84 

[32]

88 

[26]

82 

[38]

7 

[43]

10 

[31]

4 

[23]

Absenteeism (base: all currently employed), impairment % 

[n‡]

94 

[32]

96 

[24]

80 

[38]

15 

[43]

13 

[31]

6 

[23]

Presenteeism (base: all working > 0 hours in the past 

week), impairment % [n‡]

80 

[5]

50 

[1]

30 

[7]

49 

[40]

49 

[28]

30 

[22]

Work productivity (base: all working > 0 hours in the past 
week), impairment % [n‡]

92 
[5]

56 
[1]

33 
[7]

54 
[40]

52 
[28]

35 
[22]

Activity impairment (base: all considering regular activities 

outside of work), impairment % [n‡]

66 

[163]

71 

[160]

70 

[186]

56 

[130]

63 

[119]

59 

[121]

Notes: Month 0: As soon as possible after diagnosis and prior to treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. The 
WPAI yields four types of scores: 1. Absenteeism (work time missed). 2. Presenteeism (impairment at work / reduced on-The-job effectiveness). 3. Work productivity loss 
(overall work impairment / absenteeism plus presenteeism). 4. Activity Impairment. WPAI Scale from 0 to 100. Higher numbers indicate greater impairment / lower 
productivity. ‡n: number of responses (in some cases, n < 10). 
Abbreviations: NDMM, newly diagnosed multiple myeloma; TNE, transplant non-eligible; SD, standard deviation; TE, transplant eligible; WPAI, work productivity and 
impairment.
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completing the questionnaire. Absenteeism (absence from work) and presenteeism (staying at work despite being ill) 
both indicate a loss of productivity. To quantify this, an impairment score between 0 and 100 is calculated, with higher 
numbers indicating greater impairment and less productivity. Absenteeism scores of NDMM patients were 94, 96 and 80 
points at Months 0, 3 and 12, respectively, showing that absenteeism was very high. Based on the average gross wage of 
each market, the costs of absenteeism per employed patient per 3 months was calculated as €8769.60 at Month 0, 
€8640.60 at study Month 3 and €7101.68 at Month 12 with an estimated consistent median cost to employers of 
€8770.00 across all study time points, per 3 months. Due to the limited time spent working by most patients, the sample 
size for presenteeism and overall work productivity scores were very low, conclusions cannot be drawn. However, 
directionally the impairment for those working decreased across time points. The authors hypothesize that this may relate 
to fewer “less able” patients continuing to work overtime, or an impact of treatment, however interpretation is beyond the 
scope of this study.

Productivity Loss Amongst Caregivers
At study Month 0, 19% of caregivers were employed, of whom 67% were full-time and 33% were part-time workers. 
Employment figures rose amongst caregivers by 12 months post-diagnosis, when 33% were employed. Absenteeism 
amongst caregivers was relatively low at diagnosis (WPAI score 15 out of 100) and both absenteeism and costs to 
employers of absenteeism decreased over time. Higher levels of presenteeism than absenteeism were reported amongst 
caregivers across all time points, although this also decreased over time (49 at Months 0 and 3, and 30 at Month 12) 
(Table 9).

Altogether, the overall cost of absenteeism of NDMM patients and caregivers to employers for each NDMM patient 
for the previous 3 months is €10,474.80 at Month 0, €10,219.22 at Month 3 and €7979.13 at Month 12 (Figure 5).

The Impact of SARS-COV-2 Pandemic on Study Development and Results
The SARS-COV-2 pandemic spread across Europe during Q1 2020, coinciding with collection of data for Months 3 
and 12.

Figure 5 Costs of absenteeism for all employed NDMM patients and caregivers at three study time points. Month 0: As soon as possible after diagnosis and prior to 
treatment initiation. Month 3: Three months after diagnosis. Month 12: Twelve months after diagnosis. Costs were calculated in €, based on the average salary (OECD 2018 
for Month 0 and 2019 for Month 3/Month 12) and average number of hours worked annually per country.
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The pandemic had a detrimental effect on patients. Twenty-three percent of patients and 15% of caregivers were 
confirmed to have SARS-COV-2 infection during the study. TE patients reported delays in the initiation of their therapy 
and ASCT, most significantly in Italy. Using an impact scale of 1 (no impact) to 7 (very high), patients and caregivers 
rated the impact of the pandemic as consistently high; impact on their social life 6.0 and 6.3, their emotional well-being 
6.3 and 6.2, their physical well-being 5.8 and 5.5 and their concern attending hospital visits 5.4 and 5.3, respectively. This 
was reflected in their mood/outlook on life, where they assigned a below average score of 4.0 and 4.6 (patients and 
caregivers respectively) to their overall mood and outlook on life on a rating scale of 0 (worst possible) to 10 (best 
possible).

Discussion
This is the first published study to explore the views of NDMM patients and their caregivers on the burden of the illness 
in the twelve months after diagnosis. The study applied a combination of standardized assessment tools to understand the 
journey taken by NDMM patients and their caregivers from four European countries, providing a snapshot of their 
situations at the time of diagnosis, three months later and a full year post-diagnosis. It also depicts differences between 
TE and TNE NDMM patients. The study findings show that the diagnosis of MM has a significant clinical, humanistic, 
and financial impact on patients, caregivers, and society.

We demonstrated that patients progressively lose independence and the ability to perform daily activities throughout 
those first 12 months after diagnosis. Consequently, reliance on caregivers increased. Also identifying the need to 
understand the burden on NDMM patients, Cenzer et al 2020,26 and Larsen et al 2020,27 similarly observed a functional 
decline in several MM patient-reported functional measures after diagnosis. Although decline in these functional domains 
is commonly considered part of ageing, the authors found that the functional decline in MM patients was considerably 
higher than the decline in participants of similar age without an MM diagnosis29 but similar to other cancer 
populations.30

In this study, pain burden was particularly significant amongst TNE patients who reported higher use of opioid 
medications than TE patients. TNE patients were also more fatigued than TE individuals. In this sense, Mian et al 2020,8 

reported that symptoms, such as tiredness, pain, drowsiness, loss of appetite and depression significantly compromised 
TNE patients’ well-being. Furthermore, in this study, other symptoms mostly derived from medication side-effects, such 
as vomiting and diarrhea, were more common amongst TE patients 3 months after diagnosis. These results are 
comparable to those of Mian et al 2020,12 who found a substantial burden of treatment within the first year of diagnosis, 
which was highest during the first 3 months, particularly amongst those patients who underwent ASCT.7

Despite these findings, overall self-reported health status and HRQoL remained stable amongst NDMM patients with 
average scores over time, possibly suggesting they become accustomed to their illness. This is consistent with other 
research conducted in cancer survivors showing that HRQoL tends to improve over time through completion of 
treatment, and remains stable afterwards.28,29 In our research, TNE patients reported worse HRQoL outcomes and 
were more concerned about the future compared to TE patients. This finding may be explained by TNE patients in our 
study being more dependent on caregivers, struggling more with pain and being significantly less able to work than TE 
patients. Other research in TNE NDMM patients found that overall HRQoL recovers after 6 to 12 months of therapy 
management.30,31

As reliance of patients on caregivers increased during the first year after diagnosis, caregiver burden also rose with 
a peak three months after diagnosis. Those caring for TNE NDMM patients reported greater burden and time dedicated to 
caring compared to TE individuals. Caregivers developed stress, anxiety or depression related to the NDMM throughout 
the year, particularly those caring for their partner. Separately, it has been observed that about 70% of caregivers of 
patients with a hematological malignancy had difficulty in fulfilling their responsibilities and had decisional conflicts 
related to the diagnosis and treatment process after the diagnosis of cancer.32 The uncertainty about the future after 
diagnosis and alteration of family dynamics had the greatest emotional burden on caregivers.33 Financial problems and 
changes in their professional life were the greatest determinants of emotional and social distress32 as well as lower 
HRQoL.34 This study found the strain was also significantly greater for those caring for a partner (compared to those 
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caring for a parent) who felt unappreciated and confined. Spousal relationship has consistently been associated with 
greater degrees of depression and stress and low ratings of subjective well-being in caregivers.35

However, as seen with patients, caregivers also perceived themselves in relatively good health, with average HRQoL 
sustained over time. Other research suggests that the stress appraisals of patients and caregivers mutually influence each 
other’s perceptions of their HRQoL.36 Adapting to the disease and commitment to the patient have also been described in 
the coping experience of family caregivers.9

This study further shows that the economic burden of NDMM is also significant for the healthcare system and society, 
though direct costs are usually not monitored by the individuals themselves. Consultations with specialists and hospital 
visits or admissions explained most direct medical costs during the first year after diagnosis in this study, though the cost of 
treatments and medications were beyond the study scope. In the burden of illness study conducted by Neves et al 202137 in 
Portugal, pharmacological costs represented more than 60% of the direct medical costs, while hospital admissions that 
included a 9% transplant related in-hospital stays were the second largest component. The Portuguese authors calculated an 
average yearly direct costs per patients with MM of €31,449 (year 2018 values) with total direct costs amounting 
€61 million per year. Likewise, Antunes et al 201938 reported that main cost drivers in Portuguese MM patients were 
medications, transplantations and hospitalizations, with older patients having lower health resources use costs and fewer 
stem cell transplantations compared to younger patients. Robert and Miroslava 2017,39 and Petrucci et al 201340 also found 
drug costs to be the most important component of MM during the first 12 months after diagnosis, followed by special 
medical procedures and hospitalizations. This difference in the cost components between this study and previous publica
tions is mostly explained by the differing methodology used in each case. While other authors objectively analyzed different 
patients and hospital datasets to estimate the costs of MM based on the prevalence of the disease, in this study the cost 
calculations were based on data from survey responses by patients and caregivers at three specific time points. Thus, this 
study relied on participants’ recall and captured their subjective perception of healthcare resources usage and expenses, 
without incorporating costs beyond the patient’s awareness.

Compared to TE patients, TNE patients’ direct medical costs were slightly lower, but depended more heavily on their 
caregivers who increased their outlays to support home adaptations and care. Other authors found that out-of-pocket 
expenses may correspond to 3.1% of the total costs of illness,40 while MM treatment-related overheads, including co- 
payments for physician visits, medications, treatments, diagnostic tests, and procedures may represent about 36% of 
patients’ income during the first year of treatment of NDMM.14 Furthermore, MM patients may need to apply for 
financial assistance (36%), use their savings to pay for myeloma treatment (46%), or borrow money to pay for 
medications (21%) as other studies found.41

This study found that patients and caregivers did not routinely keep a record of their travel and accommodation 
expenditure. The type of therapy, the geographical distance to tertiary hospitals, travel time, and relocation needs of 
patients and caregivers can significantly influence travel and accommodation costs.42

Less than one-fourth of NDMM patients were employed at the time of the MM diagnosis (mean age at diagnosis of 
69 in our study), as could reasonably be expected for a disease of patients of advanced age (our data are in line with other 
findings showing an average diagnosis age of 69).43 The small share of working patients at study entry reduced further 
across the 12 months. Those patients still describing themselves as working reported a high level of productivity loss, 
absenteeism and presenteeism. Likewise, a significant increase in missed work days per month following the initial 
diagnosis of MM has been found in other studies.13 According to other published estimates, productivity loss represents 
13.1% of the total burden of NDMM. Symptoms burden and ASCT are strong determinants of work-related losses and 
costs for informal care.40 Jackson et al 201944 estimated average total productivity losses per ASCT NDMM patient at 
€290,601 over a 20-year period. According to these authors, more than half of patients changed from full-time employ
ment to retirement after ASCT and during maintenance therapy. Amongst those keeping their jobs, worked hours dropped 
considerably due to reduced working hours and to absenteeism associated with disease impact. Need for administration 
of their MM treatment in the hospital may also magnify high losses in productive working hours for patients and 
caregivers alike.13,42 Research conducted in the outpatient setting in breast cancer survivors receiving chemotherapy 
similarly showed that absenteeism and presenteeism due to treatment side effects are associated with large and significant 
productivity losses.45
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In our study, the decline in share of employed caregivers in the tracked sample and increase in mental health issues 
highlighted some of the strains on caregivers. Informal caregivers of cancer survivors need to make extended employ
ment changes to accommodate their caring role.46 Productivity of caregivers in our sample was low immediately after 
diagnosis with a trend towards improving (less presenteeism) after 1 year of caring among those keeping their job. This 
aligns with the findings of others, where changes in employment are more likely closer to diagnosis or end of treatment; 
amongst caregivers of patients treated with transplant and who experienced functional limitations.46

These findings, though providing valuable insight, need to be interpreted within the limitations of the research. The 
status of a patient as either TE or TNE was as identified by their physician without any additional clinical context. 
Results rely on the accurate answer of participants. Costs derived from using health- and social care resources, and 
productivity loss relied on patients’ and caregivers’ recollection of usage and should be interpreted as such. In addition, 
the costs of treatment to the patients were not recorded. As mentioned, only a small number of NDMM patients were 
employed at each time point, predominantly due to the age of participants. Results relating to productivity loss must be 
read in the light of this small sample.

Despite these limitations, this study provides real-world information on an area little researched and underpins 
patients’ and caregivers’ notion of the clinical, emotional and financial burden of NDMM during the first year after 
diagnosis. These findings will support resource allocation decision-making and broader treatment value decisions.

Conclusions
NDMM is highly burdensome for patients and caregivers in the first year after treatment initiation. In this study, TNE 
patients experience greater pain and are more dependent on caregivers than TE patients. Despite the financial, physical 
and emotional burden, HRQoL remains stable, possibly indicating resilience and illness adjustment amongst patients and 
caregivers.
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