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Abstract
Purpose: Treatment for hematological malignancies (HMs) and functional decline associated with age
can cause distress in elderly patients with HMs. However, information about the nature and effects of
distress in this population is scarce. Therefore, this study examined the level of distress, its source, and
the practical/familial/physical/emotional problems among elderly patients with HMs.  

Methods: We conducted a cross-sectional study of patients with HMs aged ≥ 65 years who visited an
outpatient clinic at a tertiary medical center in Korea between November 2019 and March 2020. Patient-
reported distress and problems were measured using the Distress Thermometer (DT) and 39‐item
Problem List by the National Comprehensive Cancer Network. Descriptive statistics, χ2 test or Fisher’s
exact test, and multivariate logistic regression analyses were conducted (N = 132).

Results: In total, 62.1% of patients were had moderate to severe distress (DT score ≥ 4), experiencing an
average of nine problems. Signi�cant sources of distress on multivariate logistic analysis included
problems with transportation, depression, and constipation, accounting for 47% of distress variance.
Most patients had physical (97.0%) or emotional problems (79.5%). Among these, fatigue (60.6%), worry
(59.8%), tingling (59.8%), getting around (47.0%), and memory/concentration (40.2%) were the most
frequently reported problems.

Conclusions: Elderly patients with HMs have a high burden of distress, which is affected by different
sources, compared with patients with general cancer. Thus, in this population, assessment and
management of distress need to be conducted considering the unique features of their source and
burden. Further research on distress should consider the cancer type and population age.

Introduction
Over half of hematological malignancies (HMs) are diagnosed in the elderly (age ≥ 65 years) [1].
Compared with younger patients with solid tumors, elderly patients with HMs are more likely to
experience distressing events, including frequent hospitalization [2, 3], aggressive treatment [4, 5],
physical limitations [2, 3], and poorer prognosis [1]. In addition, changes in their social role resulting from
the loss of family/friends, retirement, or unemployment can escalate distress [6]. Although distress risk in
elderly patients with HMs have been established, little is known about their distress [7, 8].

Distress is de�ned as “a multifaceted and unpleasant experience of a psychological, social, spiritual, or
physical nature,” which can interfere in coping with cancer diagnosis/treatment and its symptoms, as
reported by the National Comprehensive Cancer Network (NCCN) [9]. In fact, 24–62% of cancer patients
have reported high levels of distress that require further psychological referrals [10–15]. Moreover,
untreated distress is a common complication of cancer and its treatment [15], which negatively affects
quality of life [9, 16], adherence to treatment [17], and survival [8, 10]. Thus, international guidelines
mandate healthcare professionals for early screening of distress in patients with cancer [8–9, 13, 18].
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To address this need, the NCCN developed the Distress Thermometer (DT), a patient-reported instrument
that identi�es levels of distress [19, 20], and the Problem List (PL), which explores potential sources of
distress [9, 20]. Studies have shown that DT has been associated with varying PL items, including
practical, familial, emotional, and physical problems [12–15, 19–23]. However, PL items related to
distress have been reported differently across studies [12–15, 19–23], which may be caused by various
factors, such as younger age [15, 24], female sex [15], living alone [7], low income [7], comorbid conditions
[25], and recent cancer diagnosis [24].

Regarding PL, physical and emotional problems are the most prevalent in patients with cancer [12, 24],
although the prevalence of speci�c problems varies. For example, the most commonly reported problems
included fatigue, pain, nervousness, and breathing problems in patients with lung cancer [14]; depression,
pain, and economic problems in elderly patients with solid tumors [7]; and fatigue, tingling, and worrying
in women with gynecological cancers [21]. This varying frequency of problems among patients with
cancer indicates that the problem characteristics of elderly patients with HMs might be different from
those of younger patients with cancer or solid tumors. However, limited information is available regarding
the relationship between distress and problems in elderly patients with HMs, despite having established
the importance of distress in cancer care [6, 9, 16].

In this study, we examined the levels of distress and its sources to identify patients at risk of distress and
to devise optimal prevention and intervention strategies. In addition, to assess the burden of problems
among elderly patients with HMs, we explored the characteristics of their practical, familial, physical, and
emotional problems.

Methods
This was a cross-sectional study approved by the Institutional Review Board (IRB) of the National Cancer
Center (approval number NCC 2019 − 0282). Patients were recruited from the outpatient clinic of a large
cancer center (National Cancer Center) in Korea from November 2019 to March 2020.

Participants
To participate in the study, the inclusion criteria were as follows: (1) aged ≥ 65 years, (2) diagnosed with
HMs (i.e., lymphoma, multiple myeloma, leukemia, and myelodysplastic syndrome), (3) awareness of
diagnosis, (4) did not receive palliative care, (5) received treatment with chemotherapy or follow-up, (6)
ability to understand and communicate verbally in Korean, and (7) ability to provide written informed
consent.

Procedures
A nurse practitioner consecutively reviewed the patients’ medical records to determine eligibility for the
study and contacted eligible patients to ask for participation. The study purpose and duration, as well as
the fact that it is an anonymous survey unrelated to the ongoing treatment, were explained during
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recruitment. After receiving written informed consent from patients who were willing to participate, the
survey was conducted for 10–20 min using a questionnaire. For the patients with di�culty reading and
writing, the nurse practitioner verbally read and explained the questionnaire and then wrote the answers
on behalf of the patients.

Of the 142 patients who met the inclusion criteria and were asked to participate in the study, 10 patients
refused due to con�icts in time and exhausted physical status. As such, a total of 132 patients completed
the survey without any missing data. A power analysis using G*Power [26] suggested a sample size of
107 based on a two-tailed test, with an α of 0.05, power of 0.95, an odds ratio (OR) between emotional
problems and distress of 1.99 [14], and distress incidence of 0.52 [15]. Therefore, our sample size met the
minimum requirement for performing multivariate logistic analyses.

Measurements

Sociodemographic and clinical characteristics
For baseline data, participants completed a questionnaire on sociodemographic (age, sex, marital status,
living with companion(s), education level, employment, and monthly family income) and clinical
characteristics (types of cancer diagnosis, current treatment type, recurrence, number of comorbidities,
and time with HM).

Patient-reported distress and problems
Patient-reported distress and problems were measured using the Korean version of the DT and PL [27].
The short-form Patient-Reported Outcome Measures (PROM) was developed to rapidly screen distress
and identify sources of physical and psychosocial distress.

The DT is a single-item visual analog scale that resembles a thermometer. The level of distress in the
previous week was measured from 0 (no distress) to 10 (extreme distress), with higher values indicating a
higher level of distress. An established cut-off score of 4 indicates moderate or severe distress requiring
additional psychological support [19, 27].

The PL is a 39-item questionnaire that asks patients if they had experienced any problems in the past
week. Five categories are measured, including practical (six questions), emotional (six questions), familial
(four questions), religious/spiritual (one question), and physical problems (22 questions) (Supplementary
Table 1). The responses were either “yes” or “no” to indicate the “presence” or “absence” of a speci�c
problem. Furthermore, the Cronbach alpha coe�cient of this measurement tool was 0.90 in a previous
study [28] and 0.73 in this study.

Statistical analysis
Descriptive statistics were applied to assess the means, frequencies, and percentages of patient
characteristics, distress and problem lists. DT scores were divided into bivariate variables based on a cut-
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off score of 4 [19, 27]. Moreover, the χ2 and Fisher’s exact tests were performed to compare distress
between the groups with and without a speci�c problem.

Multivariate logistic regression analysis was also conducted to identify signi�cant problems related to
distress. Given the restrictions in available degrees of freedom, we included the signi�cant problems from
the χ2 test and Fisher’s exact tests, with the prevalence of more than 20%. In contrast, we excluded
signi�cantly correlated items within the same problem category and controlled variables, including sex,
living alone, comorbidities, income, and time with HM, as indicated by previous studies [7, 24–25]. All
analyses were performed using SPSS (version 25.0, Chicago, IL, USA), and P-values- of < 0.05 were
considered statistically signi�cant.

Results

Participants
A total of 132 patients completed the survey (Table 1). The mean age was 72.4 ± 5.5 years, and 77
patients (58.3%) were men. The majority of patients were unemployed (81.1%), married (74.2%), and lived
with others (84.1%). Over three-quarters of patients reported a monthly income of less than 2 million
Korean won, which was approximately $1,700 (mean household income in 2019, 4.8 million Korean won)
[29]. Regarding clinical characteristics, the most common diagnoses were multiple myeloma and
lymphoma (42.4% and 40.9%, respectively), followed by leukemia (11.4%) and myelodysplastic syndrome
(5.3%). Moreover, approximately 65% received chemotherapy, 37.1% had recurrence, and 65.9% reported
at least one comorbidity (e.g., hypertension, diabetes mellitus, cardiac disease, and cerebral infarction).
The mean time with HM was 17.2 ± 21.0 months (Table 1).
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Table 1
Sociodemographics and clinical characteristics of patients (N = 132)

  Characteristics N %

Sociodemographics    

Age (years) Mean ± SD (range) 72.4 ± 5.5
(65–92)

Sex Men 77 58.3

Women 55 41.7

Marital status Married 98 74.2

Single/divorced/separated/widowed 34 23.8

Living with companion(s) Lives alone 21 15.9

Lives with others 111 84.1

Education level ≤ High school 102 77.3

≥ College 30 22.7

Employment Unemployed 107 81.1

Employed 15 19.9

Monthly family income (10,000 KRW) < 200 (1,700 $) 102 77.3

200–400 (1,700–3,400 $) 23 17.4

> 400 (3,400 $) 7 5.3

Clinical characteristics    

Types of cancer diagnosis Leukemia 15 11.4

Lymphoma 54 40.9

Multiple myeloma 56 42.4

Myelodysplastic syndrome 7 5.3

Current treatment type Chemotherapy 85 64.4

Follow-up 47 35.6

Recurrence No 83 62.9

Yes 49 37.1

KRW, South Korean won; SD, standard deviation

Exchange rate between Korean won and US dollar: 1,220 Korean won = 1 US dollar
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  Characteristics N %

Number of comorbid illnesses None 45 34.1

1 50 37.9

≥ 2 37 28.0

Time with hematological malignancy
(months)

< 12 73 55.3

12–23 31 23.5

≥ 24 28 21.2

KRW, South Korean won; SD, standard deviation

Exchange rate between Korean won and US dollar: 1,220 Korean won = 1 US dollar

Patient-reported distress
The mean level of distress was 4.7 ± 2.7, and more than half of the patients (62.1%; N = 82) reported
moderate or severe distress. This indicates that elderly patients with HMs were markedly distressed.

Sources of distress
According to the χ2 test, the group with moderate or severe distress was more likely to report higher
frequencies in three practical problems (transportation, treatment decisions, and housing, all p < 0.05),
one familial problem (dealing with their partner, p = 0.015), all emotional problems (worry, depression,
fear, sadness, nervousness, loss of interest in usual activities, all p < 0.05), and three physical problems
(pain, p = 0.005; constipation, p = 0.01; and eating, p = 0.005) (Fig. 1, Supplementary Table 1). However,
distress was not signi�cantly related to the spiritual/religious problem (p < 0.05).

On multivariate logistic regression, transportation (OR = 3.57, 95% con�dence interval [CI] = 1.05–12.19),
depression (OR = 7.01, 95% CI = 2.16–22.69), and constipation (OR = 4.2, 95% CI = 1.24–14.22) remained
signi�cant sources associated with moderate or severe distress (Table 2). Other items that did not show a
signi�cant independent relationship with distress included treatment decisions, worry, sleep, and pain.
The model accounted for 34% (Cox & Snell) to 47% (Nagelkerke) of variance for the distress status
(Table 2).
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Table 2
Multivariate logistic regression for exploring the source of distress (N = 132)

Factors Distress (score < 4 vs. ≥ 4)

Model 1 Model 2

OR (95% CI) p OR (95% CI) p

Sociodemographic and clinical characteristics      

  Sex (ref: men) 0.66 (0.31–
1.42)

0.285 0.45 (0.16–
1.22)

0.117

Living with companion(s) (ref: lives
alone)

1.21 (0.42–
3.48)

0.721 1.20 (0.32–
4.43)

0.787

Monthly family income 0.91 (0.71–
1.17)

0.456 1.11 (0.81–
1.52)

0.522

Recurrence (ref: no) 1.38 (0.63–
3.06)

0.423 1.34 (0.48–
3.72)

0.571

Number of comorbid illnesses 2.11 (1.28–
3.48)

0.003 1.46 (0.79–2.7) 0.229

Time with hematological malignancy 1.00 (0.98–
1.02)

0.916 1.00 (0.98–
1.02)

0.995

Problems        

  Transportation (ref: no)     3.57 (1.05–
12.19)

0.042

Treatment decisions (ref: no)     2.14 (0.57–
7.98)

0.259

Worry (ref: no)     1.90 (0.73–
4.91)

0.187

Depression (ref: no)     7.01 (2.16–
22.69)

0.001

Sleep (ref: no)     2.01 (0.68–
5.92)

0.204

Pain (ref: no)     2.89 (0.95–
8.76)

0.061

Constipation (ref: no)     4.20 (1.24–
14.22)

0.021

Full model statistics      

  Model R2 (Cox & Snell) 0.09 0.046 0.34 < 
0.001

OR: odds ratio, CI: con�dence interval, ref: reference group
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Factors Distress (score < 4 vs. ≥ 4)

Model 1 Model 2

OR (95% CI) p OR (95% CI) p

  Model R2 (Nagelkerke) 0.13 0.47

OR: odds ratio, CI: con�dence interval, ref: reference group

Patient-reported problems
The mean number of problems was 9.0 ± 22.1, which increased to 10.8 ± 15.7 problems among
participants with moderate or severe distress. The majority of patients had some type of physical (97.0%)
and emotional problems (79.5%), whereas practical (54.5%) and familial problems (36.2%) were reported
relatively less frequently. Furthermore, few patients (3.8%) reported a spiritual/religious problem (Fig. 1,
Supplementary Table 1).

The most frequently reported problems with prevalence of ≥ 30% were fatigue (60.6%), worry (59.8%),
tingling (59.8%), getting around (47.0%), memory/concentration (40.2%), depression (38.6%), feeling
swollen (37.1%), skin dry/itchy (35.7%), fear (34.8%), and sadness (34.8%), indicating that patients
experienced more emotional and physical problems than practical and familial problems. Other problems,
such as fever (5.3%), sexual (3.0%), childcare (1.5%), and work/school (0.8%), were rare. None of the
patients had problems with the ability to have children or substance abuse (Fig. 1, Supplementary
Table 1).

Discussion
We elucidated three key �ndings in this cross-sectional study using patient-reported distress and
problems among the elderly with HMs. First, elderly patients with HMs have a high burden of distress and
problems, revealing that 62.1% of patients were distressed, with an average of nine problems. Second, the
signi�cant sources of distress were transportation, depression, and constipation, suggesting that their
distress was affected by unique sources, compared to patients with general cancer. Finally, the most
common �ve problems were fatigue, worry, tingling, getting around, and memory/concentration.
Ultimately, these results can provide deeper understanding of distress in elderly patients with HMs, which
may validate or contrast the �ndings of previous studies.

In comparison, our patients were more distressed than patients with varying cancer types and ages in
previous studies, which reported distress prevalence of 24–62% [10–15]. Despite having no prior studies
that con�rmed our results, several studies have suggested that the characteristics of elderly patients with
HMs can negatively affect distress. In particular, the dynamic characteristics of HM treatment [4–5] and
the decline in physical and social functions caused by aging were found to cause distress [30]. Therefore,
our �ndings consistently showed that elderly patients with HMs may be more vulnerable to distress than
younger patients with other types of cancer.
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The results of this study aid in the understanding of the unique sources of distress among elderly
patients with HMs. Speci�cally, housing, transportation, and problems with a partner were signi�cant
sources of distress, and transportation remained signi�cant on multivariate logistic analysis, which has
rarely been reported in prior studies [7, 13, 15, 21, 24]. This can be explained by the fact that physical
disabilities and the family’s caregiving burden can disrupt independence and familiar interactions among
elderly patients with cancer, thereby leading to distress [3, 6, 31]. Our �ndings also suggest that the loss
of autonomy and role changes in families may affect distress, especially in elderly patients with HMs,
although further research is needed to con�rm this.

Notably, our study found that depression was the most powerful in�uencer, resulting in seven-fold higher
levels of distress. However, previous studies reported other emotions that affect distress among patients
with cancer, which include nervousness [13–14], loss of interest [22], sadness [14–15], and worry [12–13].
Although no studies have explained this inconsistency among studies, one possible explanation is that
elderly patients with cancer can be more affected by depression than younger patients [32]. Additionally,
given the strong association between depression and distress in the present study, it may be important
for healthcare professionals to weigh the reports of depression symptoms more heavily than those of the
other items when assessing distress in this population.

Another essential �nding of this study was that distressed elderly patients with HMs were affected by
constipation, which was not found in prior studies [7, 13, 15, 20–21, 24]. This implies that distressing
factors may differ according to patient age, as constipation is a common complaint that occurs in 30% of
the elderly and is a deteriorating factor for distress in this population [33]. This explanation is further
supported by the fact that our study focused only on the elderly, whereas previous studies included
patients of differing ages. Thus, assessing and modifying bowel function may be important to minimize
distress in elderly patients with HMs [34].

Moreover, although this study found fatigue to be prevalent, similar to in previous studies [11, 13–15, 17,
20–21, 24], a signi�cant association between fatigue and distress was not found [12, 14–15, 19]. An
explanation for this discrepancy might be due to the fact that elderly patients with cancer often regard
fatigue as part of aging, possibly minimizing the severity and life-threatening impact of symptoms [35].
However, further research is needed to con�rm the relationship between fatigue and distress in older
adults with HMs.

Additionally, the prevalence of pain (30.3%) and sleep (32.6%) problems in this study was similar to or
lower than those in previous studies, reporting pain prevalence of 29.8–64.5% and sleep problem
prevalence of 36.6–61.5% [7, 12, 14–15, 20, 24]. The reason for these discrepancies is yet to be
con�rmed; however, one study indicated that pain was reported less frequently in older patients with
cancer than in younger patients [36]. Elderly patients may also develop higher pain tolerance over time,
leading them to report symptoms that are newer, more serious, or more speci�cally related to cancer
treatment [30]. Therefore, our results indicated that pain and sleep might be high priority problems that
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should be assessed and managed in elderly patients with HMs due to their association with distress.
Further research is required to validate this assertion.

Furthermore, this study found unique features of physical problems among elderly patients with HMs.
Speci�cally, some physical problems, such as tingling, getting around, and memory/concentration, were
reported to be 5–13% higher than those of other cancer patients in prior studies [7, 13–14, 20–21]. This
discrepancy can be explained by the effects of aging and HM treatment on physical problems. In
particular, patients with HMs, especially lymphoma and multiple myeloma, frequently experience tingling
due to neurotoxic treatments (e.g., bortezomib, thalidomide, brentuximab vedotin, vinca alkaloid) [37].
Moreover, our prevalence of memory impairment and di�culty in getting around was comparable to other
elderly patients with cancer that was measured using a different diagnostic tool (e.g., Mini-Mental State
Examination) [38]. Given their circumstances, it can be asserted that elderly patients with HMs have
higher prevalence of tingling, getting around, and memory/concentration than other patients with cancer.

Study limitations
Despite these �ndings, some limitations of the study should be noted. Since the study data were collected
using a convenience sample and the participants were diagnosed with diverse types of HMs, our results
may not be generalizable to a particular type of HM. In addition, distress and problem burden were
measured using PROM, which may have different results from objective measurements by healthcare
professionals. It is also possible that patients provided more socially acceptable responses than truthful
ones. Lastly, the PL questionnaire only collects binary answers on whether patients have a speci�c
problem. Therefore, it does not represent the severity of the reported problems.

Clinical implications
Elderly patients with HMs had a high level of distress in this study. Considering the low level of disclosure
of psychological symptoms by elderly patients with cancer [6, 15] and the lack of understanding of
distress in elderly patients with HMs among healthcare professionals [6], this study suggests that greater
attention should be given when screening and managing distress in this population.

This study found unique features of distress and problems among elderly patients with HMs due to aging
and HM treatment. First, loss of autonomy and changing roles within the family were found to lead to
distress among this population. As such, focusing on supporting functional independence and familial
interaction is needed. Second, regarding the distinct physical problems experienced in this population, we
recommend that health care professionals pay particular attention to constipation, mobility, depression,
tingling, and memory/concentration problems. Lastly, it is necessary to assess the distress of elderly
patients with HMs with consideration of their unique needs. Further research on distress should also
consider the distinct characteristics of distress and problems according to cancer type and patient age.

Conclusions
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Overall, the present study con�rms that elderly patients with HMs have a high burden of physical and
emotional problems, implying that there are unmet needs in these patients. It is therefore important to
recognize their problems, with consideration to the adverse effects of aging and HM treatments, to allow
health professionals to better understand the disease burden and manage distress.
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