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Introduction
Patients with a myeloproliferative neoplasm (MPN), 

including myelofibrosis (MF), polycythemia vera (PV), 
and essential thrombocythemia (ET) [1], have reduced 
survival compared with the general population [2] 
and experience a variety of burdensome symptoms 
[3,4]. Annual incidence rates for ET, PV, and PMF 
are estimated at 1.03, 0.84, and 0.47 per 100,000, 
respectively [5]. Common symptoms include fatigue, 
inactivity, concentration problems, bone pain, night 
sweats, early satiety, and difficulty sleeping, with some 
patients reporting that their symptoms were “very 
severe” [4]. Overall, MPN-related symptoms have a 
prominent influence on patient quality of life (QoL) [4] 
and may increase the need for caregiver assistance [6]. 
Additionally, treatment schedules and the frequency 
of clinic follow-up are heterogeneous and may require 
varying degrees of caregiver involvement.

Cancer often places significant burdens on family 
members who help care for patients in need [7]. 
These burdens may be subjective, such as emotional 
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Background: To describe the impact of myeloproliferative 
neoplasms (MPNs) on caregivers.
Methods: 904 patients with MPNs aged 18-70 years in 
the US who completed the online Living with MPNs survey 
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Assessment Form Total Symptom Score was used to 
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toll [8] and changes to self-esteem [9], or objective, 
such as the number of hours of care provided, physical 
responsibilities associated with providing care (eg, 
added housework), and economic strains (eg, due 
to a reduced ability of the caregiver to work) [10-13]. 
Furthermore, the degree of caregiver burden can be 
affected by the patient’s disease characteristics and 
caregiver disposition, as modelled by the adapted 
bio-behavioral Pittsburgh Mind Body Center Model 
[14]. The effects of caregiving on work productivity 
include increased absenteeism and an impaired ability 
to complete certain work-related tasks (known as 
presenteeism) [10,12], with an estimated 40 million 
adults in the United States (US) providing unpaid care 
for another adult [15]. One study of patients diagnosed 
with various cancers, including primarily colon, lung, 
or breast cancer, showed that caregiver burden was 
positively correlated with deteriorating emotional 
functioning and increasing dyspnea in the patients 
under their care [16], supporting a direct influence of 
patient health and QoL on the burden experienced by 
their caregivers. These findings raise the possibility that 
more effective disease management may positively 
affect caregivers by reducing patient disease burden 
and, thus, alleviating the associated caregiver stress.

Similar to other cancers, patients with MPNs often 
require assistance from a caregiver, with approximately 
40% of patients reported receiving caregiver services in 
the international MPN Landmark survey [6]. However, 
limited data are available regarding the specific burden 
on caregivers attending to patients with MPNs and how 
healthcare providers may be able to help alleviate the 
burden. The goal of the present analysis was to evaluate 
the impact of MPNs on caregivers as reported by patients 
with MPNs in the US, including the type of assistance 
required, amount of time spent providing assistance, 
effect of these activities on caregivers’ employment, 
and the association between disease severity and level 
of caregiving needed.

Methods

Patients and study design
The Living with MPNs survey was cross-sectional and 

conducted online in English between April and November 
2016 to evaluate the impact of MPNs on employment 
and everyday life among patients in the US [17]. Patients 
18 to 70-years-old with a diagnosis of MF, PV, or ET were 
eligible to participate in the survey.

Respondents were recruited to the survey through 
emails and/or postcards sent by MPN groups; posts 
on patient advocacy websites; posts on MPN-focused 
social media (eg, patient group Facebook pages); text 
or banner ads through Google, Facebook, and selected 
medical websites; and postcards sent to oncologist and 
hematologist offices for distribution (a convenience 
sample). The study received approval from the Quorum 

Review Institutional Review Board (Quorum Review File 
number 31458) and all survey respondents provided 
informed consent electronically.

Assessments

The Living with MPNs survey contained approximate-
ly 100 questions including the respondent’s demograph-
ics (eg, age and sex); MPN diagnosis and disease-related 
medical history; changes in patient employment status; 
MPN-related symptoms; QoL measures (ie, functional 
measures); need for assistance with activities of daily 
living (ie, caregiver status); and impact on caregivers. 
Co-morbidities were reported by patients by choosing 
from a pre-populated list, and respondents could select 
as many as applicable (‘Other’ was an option). The im-
pact of MPNs on caregivers was addressed with a series 
of survey questions within the Living with MPNs survey. 
The survey defined caregiver as “the person who assists 
you with your activities of daily living”. Respondents 
chose answers from pre-populated lists to categorize 
the caregiver-respondent relationship (spouse/partner, 
son/daughter, parent, sibling, home healthcare profes-
sional, other relative, other) and type of help received, 
entered the amount of time spent receiving assistance 
in the past 7 days (range 0-720 hours), and categorized 
the effect of these activities on caregivers’ employment 
through responses to a series of yes/no statements. All 
survey responses were provided exclusively by patients.

The Living with MPNs survey included the MPN 
Symptom assessment form (MPN-SAF), a validated 
cancer distress screening tool used to assess symptom 
severity for 10 symptoms (abdominal discomfort, bone 
pain, early satiety, fatigue, fever, inactivity, itching, 
night sweats, problems with concentration, and 
unintentional weight loss). Individual symptom severity 
scores were graded on a scale from 0 (absent) to 10 
(worst imaginable) and were used to calculate a total 
symptom score (TSS; sum of 10 individual symptom 
severity scores) [3]. Symptoms were further categorized 
by severity based on MPN-SAF score (none, 0; mild, 1-3; 
moderate, 4-6; severe, ≥ 7).

In addition, impairments in physical, mental, and 
social functioning were assessed within the Living with 
MPNs survey with 15 questions based on the following 
Likert-like response options: “not at all”, “a little bit”, 
“somewhat”, “quite a bit”, and “a great deal”.

Statistical analyses
Survey respondents were stratified by whether 

they did versus did not require caregiver assistance. 
Survey data were analyzed using descriptive statistics. 
Continuous variables were summarized with mean, 
standard deviation, median, minimum, and maximum, 
and categorical variables were summarized with 
number and percentage within each group. All analyses 
were conducted using SAS 9.4 (Cary, North Carolina).
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from a caregiver because of MPNs (term chosen by the 
respondent: rarely, n = 169; sometimes, n = 210; often, 
n = 119). Mean age was approximately 55 years, and 
the majority of respondents were female (77.1%). Mean 
disease duration was similar between respondents who 
never had a caregiver versus those who did (5.9 vs. 5.4 

Results
Respondent demographics and clinical 
characteristics

The survey was completed by 904 respondents with 
MPNs, of whom 498 (55.1%) reported ever receiving help 

Table 1: Demographics and clinical characteristics of respondents by caregiver assistance.

Reported caregiver assistance
Never
(n = 406)

Rarely
(n = 169)

Sometimes
(n = 210)

Often
(n = 119)

Ever*

(n = 498)
Mean (SD) age, y 56.0 (10.7) 54.7 (11.5) 53.7 (10.7) 55.1 (11.0) 54.4 (11.0)
Sex, n (%)
 Female
 Male

278 (68.5)
128 (31.5)

129 (76.3)
40 (23.7)

163 (77.6)
47 (22.4)

92 (77.3)
27 (22.7)

384 (77.1)
114 (22.9)

Mean (SD) disease duration, y 5.9 (6.2) 5.2 (6.0) 6.0 (7.3) 4.8 (5.6) 5.4 (6.5)
≥ 1 comorbid condition, n (%) 156 (38.4) 78 (46.2) 107 (51.0) 76 (63.9) 261 (52.4)
Comorbid conditions ever diagnosed†, n (%)
 Solid tumor
 Deep vein thrombosis
 Diabetes
 Transient ischemic attack
 Myocardial infarction
 Ischemic stroke
 Pulmonary embolism
 Liver disease
 Emphysema/COPD
 Connective tissue disorders
 Moderate to severe kidney disease
 Peptic ulcer disease
 Congestive heart failure
 Other blood cancer
 Other
 None of the above

31 (7.6)
28 (6.9)
27 (6.7)
19 (4.7)
15 (3.7)
13 (3.2)
13 (3.2)
13 (3.2)
11 (2.7)
10 (2.5)
10 (2.5)
8 (2.0)
7 (1.7)
6 (1.5)
0 (0.0)
250 (61.6)

11 (6.5)
15 (8.9)
15 (8.9)
15 (8.9)
6 (3.6)
4 (2.4)
6 (3.6)
2 (1.2)
13 (7.7)
15 (8.9)
6 (3.6)
4 (2.4)
3 (1.8)
6 (3.6)
2 (1.2)
91 (53.8)

13 (6.2)
20 (9.5)
23 (11.0)
20 (9.5)
14 (6.7)
8 (3.8)
8 (3.8)
8 (3.8)
10 (4.8)
15 (7.1)
10 (4.8)
6 (2.9)
6 (2.9)
6 (2.9)
5 (2.4)
103 (49.0)

15 (12.6)
10 (8.4)
23 (19.3)
20 (16.8)
7 (5.9)
9 (7.6)
10 (8.4)
11 (9.2)
12 (10.1)
6 (5.0)
9 (7.6)
5 (4.2)
8 (6.7)
10 (8.4)
2 (1.7)
43 (36.1)

39 (7.8)
45 (9.0)
61 (12.2)
55 (11.0)
27 (5.4)
21 (4.2)
24 (4.8)
21 (4.2)
35 (7.0)
36 (7.2)
25 (5.0)
15 (3.0)
17 (3.4)
22 (4.4)
9 (1.8)
237 (47.6)

COPD: Chronic Obstructive Pulmonary Disease; *Includes all respondents who reported receiving help from a caregiver “rarely”, 
“sometimes”, or “often”; †Self-reported and based on a prepopulated list of select conditions. Respondents could select > 1 
condition.

         

Figure 1: Caregiver. Respondents were patients who ever reported having a caregiver (n = 498). Caregiver options were 
selected from a list provided in the survey (spouse/partner, son/daughter, parent, sibling, home healthcare professional, other 
relative, other).
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Most respondents indicated that their caregiver was 
employed at the time of their MPN diagnosis (n = 376; 
76.9%). Among employed caregivers, 26.3% reduced 
work hours, 7.4% terminated a job, and 6.6% took early 
retirement to care for a person with an MPN (Figure 2).

Respondent symptom burden

Mean (SD) MPN-SAF TSS was lower among respondents 
who never had a caregiver compared with those who 
ever did (20.0 [17.1] vs. 40.9 [19.7], respectively) with a 
corresponding increase in caregiver assistance (rarely, 33.7 
[17.7]; sometimes, 40.2 [19.2]; often, 52.4 [18.2]). Similarly, 
greater individual symptom severity was associated with 
an increasing respondent need for caregiver assistance 
(Figure 3). Fatigue or tiredness was the most frequently 
reported symptom and the symptom most commonly 
reported as “severe”, regardless of the level of caregiver 
assistance.

years). Compared with respondents who never required 
a caregiver, respondents who ever had a caregiver were 
more likely to have been diagnosed with one or more 
comorbid conditions (38.4% vs. 52.4%; Table 1).

Caregiver assistance and employment
The 3 most common types of caregivers were spouse/

partner (68.1%), son/daughter (10.6%), and parent 
(6.2%; Figure 1). Assistance provided by caregivers most 
often included homemaking (77.7%), companionship 
(57.4%), and transportation (55.2%; Table 2). Among all 
respondents, the mean (SD) amount of caregiver time 
required in the previous 7 days was 14.1 (22.3) hours. Of 
patients with a caregiver, 33.9% reported rarely receiving 
caregiver assistance (mean [SD] total hours in past 7 days, 
6.6 [12.7] hours), 42.1% reported sometimes receiving 
assistance (10.8 [11.4] hours), and 23.9% reported often 
receiving assistance (30.4 [35.8] hours).

Table 2: Patient-reported types of caregiver assistance due to MPNs.

Respondents, n (%) Reported caregiver assistance
Rarely 
(n = 169)

Sometimes 
(n = 210)

Often 
(n = 119)

Ever* 
(n = 498)

Type of caregiver assistance†

 Homemaking
 Companionship
 Transportation
 Managing finances
 Healthcare assistance
 Personal care assistance

99 (58.6)
86 (50.9)
72 (42.6)
38 (22.5)
15 (8.9)
3 (1.8)

173 (82.4)
121 (57.6)
119 (56.7)
64 (30.5)
39 (18.6)
9 (4.3)

115 (96.6)
79 (66.4)
84 (70.6)
56 (47.1)
32 (26.9)
23 (19.3)

387 (77.7)
286 (57.4)
275 (55.2)
158 (31.7)
86 (17.3)
35 (7.0)

*Includes all respondents who reported receiving help from a caregiver “rarely”, “sometimes”, or “often”; †Respondents may have 
given > 1 response.

         

Figure 2: Employment changes of caregivers due to patients’ MPNs. Respondents were patients who ever reported having 
a caregiver. Respondents may have given > 1 response. Percentages represent patients who responded “yes” to questions 
about employed caregivers (n = 376).
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ceived burden on caregivers of individuals with MPNs in 
the US. The major impact identified was change in care-
giver employment, which has implications for financial 
well-being and time management. Of the 76.9% of care-
givers who were employed at the time of the respondent’s 
diagnosis in the present analysis, 26.3% reduced work 
hours, 7.4% had terminated a job, and 6.6% had taken ear-
ly retirement to care for their patient with an MPN. Pre-
vious studies examining the roles of caregivers in cancer 
settings have described a reduced ability of caregivers to 
work and effects on caregivers’ QoL [10-12,18]. A study of 
146 employed caregivers of patients with advanced ovar-
ian cancer reported the additive effects of absenteeism 
and presenteeism due to caregiving have a mean percent-
age of overall work productivity loss of approximately 21% 
[10]. The major contributors to impaired work productivity 
were the time and financial burdens associated with pro-
viding treatment, the time spent visiting providers, and 
the time spent performing patient-related household ac-
tivities [11,12], which is similar to the services caregivers 
of patients with an MPN were reported to provide in the 

Functional impairments
Increasing respondent need for caregiver assistance 

was generally associated with greater respondent 
functional impairments in all measures assessed by the 
survey. Of the 15 total functional measures assessed, 
the need to rest more often was the most common 
impairment, regardless of the level of caregiver 
assistance (Figure 4).

Discussions
The burden of cancer extends beyond patients and 

affects family members who provide caregiver services 
[7,12]. In the present survey of 904 respondents with 
MPNs, 55.1% had received assistance from a caregiver, 
in agreement with findings from the MPN Landmark 
survey [6]. Caregivers were predominantly family 
members (ie, spouses/partners, sons/daughters, or 
parents), and their caregiving role commonly included 
homemaking, companionship, and transportation.

A goal of this study was to measure the patient-per-

         

Figure 3: Respondent symptom severity by caregiver need. Percentages represent patient responses to questions about 
their symptom severity (chosen from the following options: severe, moderate, mild, or none). Symptom severity scores were 
compared between subgroups defined by reported level of caregiver assistance needed (chosen from the following options: 
never, n = 406; rarely, n = 169; sometimes, n = 210; often, n = 119).
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current study. In a recent survey of 517 partners of wom-
en with nonmetastatic breast cancer, partners with higher 
perceived financial burdens had significantly worse mean 
QoL scores. While the majority of partners noted that it 
was important to maintain employment in order to remain 
insured, 32% required reduced work hours in order to care 
for their partner [18].

This study demonstrates a substantial burden on 
caregivers who provide assistance to a patient with an 
MPN, and caregivers are more often needed by patients 
with high MPN-related disease burden. This relationship 
between disease severity and care dependency has 
been reported by patients with a number of other 
diseases, as well [19-22]. Thus, the need for a caregiver 

         

Figure 4: Respondent functional status by caregiver need. QoL, quality of life. Percentages represent patient responses 
to questions about how functional impairments affected QoL (chosen from the following options: A great deal, quite a bit, 
somewhat, a little bit, not at all). Effects of functional impairments on QoL were compared between subgroups defined by 
reported level of caregiver assistance (chosen from the following options: never, n = 406; rarely, n = 169; sometimes, n = 210; 
often, n = 119).
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insurance models. Patients were recruited via online 
advertising and targeted communications, and the 
survey was conducted online and in English; these 
factors may have favored recruitment of higher socio-
economic and better-educated individuals. Finally, all 
caregiver data were provided by patients rather than 
the caregivers themselves, and as such may under- or 
overestimate the true extent of caregiver burden.

Conclusions
Although results should not be generalized beyond 

the study population, most respondents reported 
receiving assistance from a caregiver, typically a family 
member, because of their disease. Based on patient 
reports, a significant proportion of caregivers required 
employment adjustments (eg, reduced work hours, 
terminated job, early retirement) to care for their 
patient with an MPN, potentially leading to personal 
and economic hardships. Nurses and other healthcare 
professionals involved in the care of patients with MPNs 
are uniquely positioned to help ameliorate the financial, 
functional, and societal burdens that patients and their 
caregivers often face by providing valuable information 
and by facilitating access to available support services.
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