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Rationale & Objective: Chronic kidney disease
(CKD) has a far-reaching impact on both patients
and care partners, which can be further
compounded by frequent complications such as
anemia. This study assessed the burden
experienced by patients with CKD and the care
partners of patients with CKD, with and without
anemia.

Study Design: Online survey.

Setting & Participants: Adult patients with CKD
and the care partners of adult patients with CKD
living in the United States were recruited through
the American Association of Kidney Patients and a
third-party online panel (January 9, 2020-March 12,
2020).

Outcomes: Patient and care partner characteris-
tics, care received or provided; health-related
quality of life, and work productivity.

Analytical Approach: Descriptive statistics were
reported separately based on the presence or
absence of anemia.

Results: In total, 410 patients (anemia: n=190, no
anemia: n=220) and 258 care partners (anemia:
n=110, no anemia: n=148) completed the survey.
Most patients reported receiving paid or unpaid
care because of their health condition (anemia:
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58.9%, no anemia: 50.9%), with an overall average
of 14.2 and 11.3 h/wk among the anemia and no
anemia patients, respectively. The care partners
also reported providing numerous hours of care
(anemia: 33.6 h/wk, no anemia: 38.0 h/wk),
especially care partners living with their care
recipient (anemia: 52.6 h/wk, no anemia: 42.8 h/
wk). Among the patients, those with anemia
reported a numerically lower average health-
related quality of life (Functional Assessment of
Cancer Therapy-Anemia score, anemia: 110.1; no
anemia: 121.6). Most care partners reported a
severe or very severe burden (Burden Scale for
Family Caregivers-Short Version score≥15,
anemia: 69.1%; no anemia: 58.8%). The work
productivity impairment was substantial among
employed patients (anemia: 44.9%, no anemia:
35.4%) and employed care partners (anemia:
47.9%, no anemia: 40.7%).

Limitations: The survey results may have been
subject to selection and recall biases; moreover,
the observational nature of the study does not
allow for causal inferences.

Conclusions: Patients with CKD and the care
partners of patients with CKD experience a
considerable burden, especially when anemia is
present.
Chronic kidney disease (CKD) is an umbrella term that
encompasses several heterogeneous disorders that

affect the structure and function of the kidneys.1 The
irreversible loss of kidney function that characterizes the
disease is associated with numerous disabling symptoms
and impairments, which can result in a substantial burden
on both patients and care partners. Patients with CKD
commonly experience fatigue, muscle weakness, leg
cramps, itching, functional disability in work, and
impaired sleep and libido.2-5 In addition to the symptoms
associated with CKD, the time-consuming nature of some
CKD treatments that require in-clinic administration, such
as dialysis for patients with kidney failure, may further
contribute to the overall burden of CKD.

As the disease progresses, several complications of CKD
may emerge and further compound the burden of CKD for
patients.6 Anemia is a common complication whose
prevalence increases from 8% in patients with stage 1 CKD
to 53% in those with stage 5 CKD not receiving dialysis.7

Various disease- and treatment-related factors can cause or
worsen anemia in patients with CKD, including impaired
erythropoiesis and iron absorption in the gut, a decreased
red blood cell lifespan, and blood loss during hemodial-
ysis.6 In addition to the symptoms of CKD, anemia may
cause or worsen fatigue, weakness, low exercise tolerance,
difficulty concentrating, and dizziness.6,8 Together, these
symptoms can significantly interfere with patients’ daily
activities and health-related quality of life (HRQoL).

The care partners of patients with CKD may also
experience a substantial burden in terms of HRQoL and
work productivity impairment,9-13 which may similarly be
exacerbated when anemia is present. However, existing
studies that assessed the burden of CKD and anemia
focused primarily on the burden experienced by patients
rather than care partners.14 Therefore, the current study
aimed to assess the burden experienced by patients with
CKD and the care partners of patients with CKD, with and
without anemia, in terms of HRQoL, work productivity,
and care received or provided. Because of the increased
burden that may be experienced by patients requiring
dialysis and their care partners, the analyses were further
stratified by kidney replacement therapy (KRT) status (ie,
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PLAIN-LANGUAGE SUMMARY
Patients with chronic kidney disease (CKD) experience
the loss of kidney function, which can lead to compli-
cations such as anemia. Prior studies have shown that
patients with CKD experience a substantial burden, but
little is known about how this burden varies among
patients with and without anemia and how burdensome
it is to provide care for someone with CKD. An online
survey was conducted to assess the burden among pa-
tients with CKD and the care partners of patients with
CKD. The results showed that CKD affected multiple
aspects of both patients’ and care partners’ lives,
including health-related quality of life and reduced
work productivity. This highlights the need for support
strategies for patients with CKD and their care partners.
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CKD with KRT or CKD without KRT) to better understand
how experiences and perceptions may differ in these
populations.
METHODS

Survey Design and Data Source

The data for this study were collected from January 9,
2020 to March 12, 2020 through 2 online surveys: 1
was conducted among adult patients with CKD (Item
S1) and the other among adult care partners of pa-
tients with CKD (Item S2). Patient and care partner
respondents were independently recruited (ie, the in-
clusion of a given patient was not contingent on the
participation of that patient’s care partner and vice
versa). Email invitations were sent to the members of
the American Association of Kidney Patients and to the
members of an online panel maintained by a third-
party recruiter (Dynata). Both the panels included in-
dividuals from all US regions. The sampling approach
included quotas by anemia and KRT status, which
were enforced to obtain approximately equal numbers
of patients and care partners of patients with and
without anemia as well as approximately equal
numbers of patients with and without KRT to conduct
both the main and sensitivity analyses described below.
The sample size was determined based on the
maximum number of patients and care partners that
could be recruited based on a feasibility assessment.
The final sample included 410 patients (272 [66.3%]
from the American Association of Kidney Patients; 138
[33.6%] from Dynata’s panel) and 358 care partners
(53 [14.8%] from the American Association of Kidney
Patients; 305 [85.2%] from Dynata’s panel).

An initial group of 5 patients and 5 care partners
completed semistructured interviews via telephone, con-
ducted to review the survey content, ensure comprehen-
sion, and refine the questions as needed. Each survey took
2

approximately 15 minutes to complete, including a short
screening section to confirm respondent eligibility and
agreement to participate in the study. The participating
respondents were not aware of the identity of the study
sponsor, and the survey did not collect any personal
identifiable information. The respondents were compen-
sated for completing the survey. This study was approved
under the exempted category by the New England Insti-
tutional Review Board before the start of data collection.

Study Population

Patients were eligible to participate in this study if they met
the following criteria: (1) they were ≥18 years of age; (2)
they were, at minimum, somewhat comfortable reading
and understanding English; (3) they were diagnosed with
CKD; (4) they had no previous kidney transplant; (5) they
had no history of cancer; and (6) they knew whether they
were undergoing KRT regularly (ie, hemodialysis [in-
center], hemodialysis [home], or peritoneal dialysis).

Similarly, care partners were eligible to participate in
this study if they met the following criteria: (1) they
were ≥18 years of age; (2) they were, at minimum,
somewhat comfortable reading and understanding English;
(3) they had provided care within 4 weeks before data
collection to an adult patient diagnosed with CKD who had
no previous kidney transplant or history of cancer (ie, care
recipient); and (4) they knew whether the care recipient
was undergoing KRT regularly (ie, hemodialysis [in-
center], hemodialysis [home], or peritoneal dialysis).

The patient and care partner respondents were classified
into mutually exclusive cohorts (ie, anemia cohort or no-
anemia cohort) based on the patient’s or care recipient’s
anemia status.

Study Measures and Outcomes

Because the patients and care partners were recruited
independently from each other, patients under the care of
care partner respondents—hereafter referred to as “care
recipients”—were a group distinct from patient re-
spondents. Thus, some study measures were reported
among care recipients (ie, from the care partner’s
perspective) in addition to the patient and care partner
respondents.

Information on demographic and clinical characteris-
tics, such as age, sex, race, and comorbidities, was re-
ported separately among the patients, care recipients, and
care partners. Among patients and care recipients with
anemia, anemia-related characteristics, such as anemia
severity and treatments, were reported. Patient respondents
receiving anemia treatment reported their satisfaction with
current anemia treatments, and both patients and the care
partners of patients receiving anemia treatment reported
their preference for the route and frequency of anemia
treatment administration. Information on care received or
provided, such as the number of hours of care per week,
was also reported from the patient and care partner per-
spectives, respectively.
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100439
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HRQoL was assessed among all the patient and care
partner respondents. The patients’ HRQoL was assessed
using the Functional Assessment of Cancer Therapy-
Anemia (FACT-An) questionnaire, an instrument that has
been validated in the CKD population.15 The total FACT-An
score is calculated by summing the Functional Assessment
of Cancer Therapy-General (FACT-G) subscale, which is
used to measure the general HRQoL, and the FACT-An
subscale, which considers the impact of fatigue and
anemia-related symptoms on patients’ HRQoL.16 The total
FACT-An score ranges from 0 to 188, with lower scores
indicating a lower HRQoL. The care partners’ HRQoL was
assessed using the Burden Scale for Family
Caregivers–Short Version. The Burden Scale for Family
Caregivers–Short Version is a validated instrument that is
used to measure the degree of the subjective burden of
caregiving.17,18 The total Burden Scale for Family
Caregivers–Short Version score ranges from 0 to 30, with
higher scores reflecting a greater burden.17

Information on employment and work productivity was
also reported among all the patient and care partner re-
spondents, separately. The patients’ and care partners’
work productivity was measured using a validated instru-
ment, Work Productivity and Activity Impairment-Specific
Health Problem and Work Productivity and Activity
Impairment-Caregiver, respectively.19 Job-related de-
cisions, such as changing the number of work hours,
taking a leave of absence, or declining a job advancement,
were also assessed.

Statistical Analyses

Study measures and outcomes were descriptively summa-
rized separately for the patients, care recipients, and care
partners (as applicable) in the anemia and no-anemia co-
horts. Means, medians, and standard deviations were re-
ported for continuous variables; frequency counts and
percentages were reported for categorical variables. No
statistical comparisons between the cohorts were con-
ducted; all differences reported in this study are numerical.

Sensitivity Analysis

In addition to the main stratification by anemia status, the
cohorts were further stratified by KRT status (ie, CKD with
KRT or CKD without KRT) to better understand how the
burden may differ in these subgroups.
RESULTS

The surveys were completed by 410 patients (anemia
cohort: n=190, no-anemia cohort: n=220) and 258 care
partners (anemia cohort: n=110, no-anemia cohort:
n=148). There were 559 patients and 825 care partners
who entered the survey but did not provide informed
consent or did not meet the eligibility criteria.
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Demographic and Clinical Characteristics: Patients

and Care Recipients

The majority of the patients were aged ≥55 years (anemia
cohort: 61.6%, no-anemia cohort: 67.7%), and most pa-
tients were women (anemia cohort: 67.4%, no-anemia
cohort: 50.9%). The proportion of African American or
Black patients was 21.1% in the anemia cohort and 13.6%
in the no-anemia cohort (Table 1). The most frequently
reported comorbidities among the patients included hy-
pertension (anemia cohort: 65.8%, no-anemia cohort:
59.1%), high cholesterol (anemia cohort: 40.5%, no-
anemia cohort: 32.3%), and diabetes (anemia cohort:
37.4%, no-anemia cohort: 31.8%; Table 2). The largest
difference in the patients’ comorbid conditions between
the cohorts was observed for depression (anemia cohort:
32.6%, no-anemia cohort: 18.6%). Similar trends in the
demographic and clinical characteristics between the co-
horts were observed among the care recipients (Tables 1
and 2).

Anemia-Related Characteristics: Patients and Care

Recipients

Among the patients in the anemia cohort, the majority
reported having moderate or severe anemia (57.9%;
Table 2). Furthermore, most patients (86.3%) reported
receiving at least 1 anemia treatment in the month before
data collection. The most common anemia treatments
received were an oral iron supplement (45.8%), vitamin
B12 supplement (35.3%), and erythropoiesis-stimulating
agents (28.4%). Among patients who received
erythropoiesis-stimulating agents, 79.6% reported
receiving in-clinic administrations and 20.4% reported
receiving at-home administrations. Additional
erythropoiesis-stimulating agent characteristics, including
the frequency of administration and the time needed for
administration, can be found in Table S1.

When patients receiving anemia treatment were asked
about their level of satisfaction with their current anemia
treatment(s), 67.7% reported being either satisfied or
extremely satisfied (Table 2). The most commonly re-
ported reasons for satisfaction included “improved
symptoms” (55.4%), “convenience of administration”
(49.7%), and “no or only mild adverse events or side
effects” (46.5%). Conversely, the most commonly re-
ported reasons for dissatisfaction with current anemia
treatments included “no (or few) improvements in
symptoms” (52.8%), “inconvenient monitoring re-
quirements” (18.9%), and “diminished quality of life”
(15.1%). If patients receiving at least 1 anemia treatment
were to initiate a new anemia treatment, 44.2% indicated
that they would prefer an oral treatment, of which 50.0%
would prefer a once-daily formulation (Fig 1). The
anemia-related characteristics were largely consistent
among the care recipients (Table 2; Fig 1).
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Table 1. Demographic Characteristics of Patients and Care Recipients

Number of Patients or Care
Recipients, n

Patient Characteristics Care Recipient Characteristics

Anemia Cohort
No-Anemia
Cohort Anemia Cohort

No-Anemia
Cohort

n=190 n=220 n=110 n=148
Age (y), n (%)
18-34 14 (7.4%) 7 (3.2%) 8 (7.3%) 8 (5.4%)
35-44 29 (15.3%) 23 (10.5%) 16 (14.5%) 14 (9.5%)
45-54 30 (15.8%) 41 (18.6%) 17 (15.5%) 13 (8.8%)
55-64 48 (25.3%) 48 (21.8%) 24 (21.8%) 25 (16.9%)
65-74 48 (25.3%) 67 (30.5%) 24 (21.8%) 43 (29.1%)
75-84 16 (8.4%) 31 (14.1%) 10 (9.1%) 29 (19.6%)
≥85 5 (2.6%) 3 (1.4%) 11 (10.0%) 16 (10.8%)

Sex, n (%)
Male 62 (32.6%) 108 (49.1%) 51 (46.4%) 87 (58.8%)
Female 128 (67.4%) 112 (50.9%) 59 (53.6%) 61 (41.2%)

Race, n (%)a

African American or Black 40 (21.1%) 30 (13.6%) 20 (18.2%) 12 (8.1%)
Asian or Pacific Islander 3 (1.6%) 5 (2.3%) 3 (2.7%) 5 (3.4%)
Native American or Alaskan Native 8 (4.2%) 6 (2.7%) 4 (3.6%) 6 (4.1%)
Hispanic or Latino 13 (6.8%) 15 (6.8%) 15 (13.6%) 17 (11.5%)
White 137 (72.1%) 171 (77.7%) 71 (64.5%) 116 (78.4%)
Other 1 (0.5%) 0 (0.0%) 1 (0.9%) 0 (0.0%)
Prefer not to answer 2 (1.1%) 3 (1.4%) 0 (0.0%) 0 (0.0%)

Region of residence, n (%)
Northeast 29 (15.3%) 30 (13.6%) 24 (21.8%) 28 (18.9%)
West 32 (16.8%) 60 (27.3%) 19 (17.3%) 24 (16.2%)
Midwest 45 (23.7%) 27 (12.3%) 23 (20.9%) 29 (19.6%)
South 84 (44.2%) 103 (46.8%) 44 (40.0%) 67 (45.3%)
Note: Patient characteristics were measured in the patient survey, and care recipient characteristics were measured in the care partner survey. Both patient and care
recipient characteristics were measured at the time of data collection.
aPatients and care partners could select more than 1 option (not mutually exclusive).
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Care Received: Patients

Most patients reported receiving paid or unpaid care because
of their health condition (anemia cohort: 58.9%, no-anemia
cohort: 50.9%; Table S2). Furthermore, the average number
of hours of care received weekly was 14.2 hours in the
anemia cohort and 11.3 hours in the no-anemia cohort.

Care Partner Characteristics

The majority of the care partners were <55 years of age
(anemia cohort: 69.1%, no-anemia cohort: 51.4%) and
were women (anemia cohort: 72.7%, no-anemia cohort:
78.4%; Table 3). The proportion of African American or
Black care partners in the anemia and no-anemia cohorts
was 16.4% and 8.8%, respectively. The comorbidities and
symptoms most frequently reported by the care partners
included anxiety (anemia cohort: 43.6%, no-anemia
cohort: 32.4%), depression (anemia cohort: 36.4%, no-
anemia cohort: 30.4%), headache (anemia cohort:
35.5%, no-anemia cohort: 31.8%), and sleep disturbances
(anemia cohort: 30.9%, no-anemia cohort: 31.1%).

The majority of the care partners identified themselves
as the primary care partner (anemia cohort: 85.5%, no-
anemia cohort: 89.2%) and indicated that they lived
4

with the care recipient (anemia cohort: 57.7%, no-anemia
cohort: 67.7%). Overall, the care partners reported
providing a substantial number of hours of care per week
(anemia cohort: 33.6 hours, no-anemia cohort: 38.0
hours). Among those living with the care recipient, the
time spent on care per week was 52.6 hours in the anemia
cohort and 42.8 hours in the no-anemia cohort.

HRQoL: Patients and Care Partners

Regarding the patients’ HRQoL, the total FACT-An
score was 110.1 in the anemia cohort and 121.6 in
the no-anemia cohort (the commonly accepted mini-
mal clinically important difference was 7.0; Fig 2).20

This trend was consistent in both the FACT-G sub-
scale (anemia cohort: 65.8, no-anemia cohort: 71.0)
and the anemia subscale (anemia cohort: 44.3, no-
anemia cohort: 50.6).

Similarly, most care partners reported a severe-to-very-
severe burden due to caregiving (ie, Burden Scale for
Family Caregivers–Short Version score≥15).18 The pro-
portion of care partners who reported having a severe-to-
very-severe burden was 69.1% for those who cared for
patients with anemia and 58.8% for those who cared for
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100439



Table 2. Clinical Characteristics of Patients and Care Recipients

Number of Patients and Care
Recipients, n

Patient Characteristics Care Recipient Characteristics

Anemia Cohort
No-Anemia
Cohort Anemia Cohort

No-Anemia
Cohort

n=190 n=220 n=110 n=148
Registration on a waitlist for kidney
transplant, n (%)

49 (25.8%) 41 (18.6%) 52 (47.3%) 38 (25.7%)

KRT on a regular basis, n (%) 80 (42.1%) 110 (50.0%) 68 (61.8%) 80 (54.1%)
Time since CKD diagnosis (y),
mean ± SD (median)

8.8 ± 9.2 (6.0) 9.2 ± 9.7 (6.0) 5.3 ± 7.2 (3.0) 4.9 ± 5.2 (4.0)

Comorbidities, n (%)a

Hypertension 125 (65.8%) 130 (59.1%) 62 (56.4%) 81 (54.7%)
High cholesterol 77 (40.5%) 71 (32.3%) 43 (39.1%) 52 (35.1%)
Diabetes 71 (37.4%) 70 (31.8%) 56 (50.9%) 53 (35.8%)
Depression 62 (32.6%) 41 (18.6%) 48 (43.6%) 30 (20.3%)
Thyroid problems 60 (31.6%) 49 (22.3%) 30 (27.3%) 27 (18.2%)
Heart disease 47 (24.7%) 44 (20.0%) 43 (39.1%) 56 (37.8%)
Chronic respiratory disease 37 (19.5%) 20 (9.1%) 32 (29.1%) 23 (15.5%)
Gout 35 (18.4%) 34 (15.5%) 18 (16.4%) 23 (15.5%)
Hyperkalemia 22 (11.6%) 20 (9.1%) 13 (11.8%) 11 (7.4%)
Cerebrovascular disease 7 (3.7%) 5 (2.3%) 13 (11.8%) 8 (5.4%)
Malnutrition 2 (1.1%) 2 (0.9%) 9 (8.2%) 1 (0.7%)
Other 25 (13.2%) 21 (9.5%) 5 (4.5%) 12 (8.1%)

Anemia-related characteristics
Time since anemia diagnosis (y),
mean ± SD (median)

8.4 ± 11.1 (5.0) – 4.3 ± 7.0 (2.0) –

Anemia severity level, n (%)
Mild 49 (25.8%) – 17 (15.5%) –
Moderate 85 (44.7%) – 69 (62.7%) –
Severe 25 (13.2%) – 15 (13.6%) –
Unknown 31 (16.3%) – 9 (8.2%) –

Current anemia treatment(s), n (%)a,b

Red blood cell transfusion 18 (9.5%) – 23 (20.9%) –
ESA 54 (28.4%) – 25 (22.7%) –
Intravenous iron supplement 46 (24.2%) – 37 (33.6%) –
Oral iron supplement 87 (45.8%) – 50 (45.5%) –
Vitamin B12 supplement 67 (35.3%) – 51 (46.4%) –
Folic acid supplement 44 (23.2%) – 33 (30.0%) –
Other vitamin supplement 8 (4.2%) – 6 (5.5%) –
Dietary modification 29 (15.3%) – 36 (32.7%) –
Other treatment 2 (1.1%) – 2 (1.8%) –
None 26 (13.7%) – 8 (7.3%) –

Had at least 1 current anemia
treatment, n (%)

164 (86.3%) – 102 (92.7%) –

Patient-reported treatment efficacy in
helping to alleviate symptoms, n (%)c

Yes 113 (68.9%) – – –
No 21 (12.8%) – – –
Unknown 30 (18.3%) – – –

Patient-reported satisfaction with current anemia treatment(s), n (%)b

Extremely satisfied 21 (12.8%) – – –
Satisfied 90 (54.9%) – – –
Neither satisfied nor dissatisfied 46 (28.0%) – – –
Dissatisfied 7 (4.3%) – – –
Extremely dissatisfied 0 (0.0%) – – –

Note: Patient characteristics were measured in the patient survey, and care recipient characteristics were measured in the care partner survey. Both patient and care
recipient characteristics were measured at the time of data collection.
Abbreviations: CKD, chronic kidney disease; ESA, erythropoiesis stimulating agents; SD, standard deviation.
aPatients and care partners could select more than 1 option (not mutually exclusive).
bCurrent treatments included those received within the month before completing the survey.
cEvaluated among patients who indicated currently being treated with at least 1 treatment (n=164).
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Figure 1. (A) Patients’ and (B) care partners’ preferences for the route and frequency of administration of anemia treatment. The
preferred frequency of administration was asked only to the subset of patients and care partners who indicated that a particular route
of administration was preferred. The patients’ preference for the route and frequency of administration was assessed among patients
who were currently receiving an anemia treatment. The care partners’ preference was assessed among all the care partners. An intra-
venous injection at a dialysis facility was administered only to patients who indicated receiving dialysis (n=80) and care partners who
indicated providing care to a care recipient receiving dialysis (n=68).
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patients without anemia (Fig 3A). Among care partners
living with the care recipient, this trend appeared even
more pronounced (anemia cohort: 76.4%, no-anemia
cohort: 58.6%; Fig 3B).

Work Productivity and Work-Related Decisions:

Patients and Care Partners

The reported average impairment in nonwork-related ac-
tivities was substantial among employed and unemployed
patients (anemia cohort: 51.9%, no-anemia cohort:
39.2%; Fig 4A) and care partners (anemia cohort: 49.0%,
no-anemia cohort: 42.9%; Fig 4B). In the subset of
employed respondents, a substantial average reduction in
work productivity was reported by the patients (anemia
cohort: 44.9%, no-anemia cohort: 35.4%; Fig 4A) and
care partners (anemia cohort: 47.9%, no-anemia cohort:
40.7%; Fig 4B). The degree of absenteeism and pre-
senteeism was also noteworthy in both the patients and the
care partners (Fig 4).

Overall, approximately half of the patients (anemia
cohort: 52.6%, no-anemia cohort: 48.2%; Fig 5A) and the
majority of the care partners (anemia cohort: 69.1%, no-
anemia cohort: 53.4%; Fig 5B) made at least 1 job-
related decision because of the patient’s health. Among
the patients, the most commonly reported decisions
included retiring early (anemia cohort: 20.5%, no-anemia
cohort: 22.7%), decreasing the number of hours worked
(anemia cohort: 20.0%, no-anemia cohort: 14.1%), and
quitting their job or employment (anemia cohort: 19.5%,
6

no-anemia cohort: 15.9%; Fig 5A). Among the care part-
ners, the most commonly reported decisions included
decreasing the number of hours worked per week (anemia
cohort: 31.8%, no-anemia cohort: 17.6%) and taking a
leave of absence (anemia cohort: 20.9%, no-anemia
cohort: 6.8%; Fig 5B).

Sensitivity Analysis

Overall, the results of the analyses stratified by KRT status
were generally consistent with the results presented above
and suggested that the patient and care partner respondents
in both the CKD-with-KRT and CKD-without-KRT sub-
groups experienced an important burden, which was
particularly high in the CKD-with-KRT subgroup. In
addition, within each subgroup, the patients and care
partners in the anemia cohort tended to report a greater
burden than those in the no-anemia cohort. This is perhaps
best illustrated by the trends observed in HRQoL. Among
the patient respondents, the FACT-An score in the CKD-
with-KRT subgroup (anemia cohort: 108.4, no-anemia
cohort: 114.4) appeared lower than that in the CKD-
without-KRT subgroup (anemia cohort: 111.3, no-
anemia cohort: 128.7), indicating a potentially lower
HRQoL among CKD patients with KRT. Similarly, the
proportion of care partners who reported a severe-to-very-
severe burden due to caregiving appeared greater in the
CKD-with-KRT subgroup (anemia cohort: 73.5%, no-
anemia cohort: 67.5%) than in the CKD-without-KRT
subgroup (anemia cohort: 61.9%, no-anemia cohort:
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100439



Table 3. Care Partner Characteristics

Number of Care Partners, n

Anemia Cohort No-Anemia Cohort

n=110 n=148
Demographic characteristics
Age (y), n (%)

18-34 30 (27.3%) 15 (10.1%)
35-44 30 (27.3%) 27 (18.2%)
45-54 16 (14.5%) 34 (23.0%)
55-64 20 (18.2%) 34 (23.0%)
65-74 11 (10.0%) 35 (23.6%)
75-84 3 (2.7%) 3 (2.0%)
≥85 0 (0.0%) 0 (0.0%)

Sex, n (%)
Male 29 (26.4%) 32 (21.6%)
Female 80 (72.7%) 116 (78.4%)
Prefer not to answer 1 (0.9%) 0 (0.0%)

Race, n (%)a

African American or Black 18 (16.4%) 13 (8.8%)
Asian or Pacific Islander 6 (5.5%) 3 (2.0%)
Native American or Alaskan Native 3 (2.7%) 3 (2.0%)
Hispanic or Latino 15 (13.6%) 15 (10.1%)
White 79 (71.8%) 120 (81.1%)
Other 2 (1.8%) 0 (0.0%)
Prefer not to answer 0 (0.0%) 0 (0.0%)

Clinical characteristics
Comorbidities, n (%)a

Anxiety 48 (43.6%) 48 (32.4%)
Depression 40 (36.4%) 45 (30.4%)
Headache(s) or migraine(s) 39 (35.5%) 47 (31.8%)
Sleep disturbance(s) or insomnia 34 (30.9%) 46 (31.1%)
Hypertension 23 (20.9%) 48 (32.4%)
Gastrointestinal symptoms 21 (19.1%) 18 (12.2%)
Diabetes 19 (17.3%) 20 (13.5%)
Substantial weight loss or gain 12 (10.9%) 21 (14.2%)
Chronic fatigue syndrome 12 (10.9%) 6 (4.1%)
Chronic respiratory disease 11 (10.0%) 14 (9.5%)
Heart disease 6 (5.5%) 8 (5.4%)
Kidney disease 4 (3.6%) 3 (2.0%)
Cancer 4 (3.6%) 2 (1.4%)
Alzheimer disease or dementia 3 (2.7%) 2 (1.4%)
Cerebrovascular disease 1 (0.9%) 5 (3.4%)
Other 10 (9.1%) 20 (13.5%)
None 17 (15.5%) 26 (17.6%)

Caregiving characteristics
Primary care partner, n (%) 94 (85.5%) 132 (89.2%)
Relationship with care recipient, n (%)
Spouse or partner 36 (32.7%) 67 (45.3%)
Parent or stepparent 32 (29.1%) 36 (24.3%)
Sibling or stepsibling 3 (2.7%) 9 (6.1%)
Child or stepchild 5 (4.5%) 16 (10.8%)
Aunt, uncle, or other relative 13 (11.8%) 6 (4.1%)
Friend or neighbor 18 (16.4%) 12 (8.1%)
Other 0 (0.0%) 1 (0.7%)
Unknown or prefer not to answer 3 (2.7%) 1 (0.7%)

Time since started caring for the care recipient (y), mean ± SD (median) 3.5 ± 5.1 (2.0) 3.7 ± 3.9 (3.0)
Care partner lives with the care recipient, n (%) 56 (50.9%) 90 (60.8%)

(Continued)
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Table 3 (Cont'd). Care Partner Characteristics

Number of Care Partners, n

Anemia Cohort No-Anemia Cohort

n=110 n=148
Number of h per wk spent caring for the care recipient,
mean ± SD (median)b

33.6 ± 35.8 (20.5) 38.0 ± 40.9 (25.0)

Number of h per wk spent caring if living with the care recipient 52.6 ± 42.5 (40.0) 42.8 ± 41.6 (30.0)
Note: Care partner characteristics were measured at the time of data collection.
Abbreviation: SD, standard deviation.
aMore than 1 option could be selected (not mutually exclusive).
bMeasured at the time of data collection, based on recollection from the past 4 weeks.
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48.5%). Additional results stratified by KRT status can be
found in Tables S3 and S4.
DISCUSSION

The present study suggests that CKD imposes a substantial
burden on both patients and care partners, as evidenced by
the poor HRQoL and reduced work productivity, and that
the burden appears to be exacerbated by anemia. Prior real-
world studies have exclusively focused on the burden of
CKD experienced by patients,21,22 such that the extent of the
burden experienced by care partners remained largely un-
known. The findings of this study build on previous work by
describing the burden experienced by both patients with
CKD and the care partners of patients with CKD in terms of
HRQoL, work productivity, and care received or provided,
in the presence or absence of anemia.

The results of the patient survey are consistent with
those of 2 previous international, real-world studies that
evaluated the HRQoL and work productivity among
Figure 2. Total Functional Assessment of Cancer Therapy-Anem
Therapy-Anemia scores were derived through the addition of the a
Therapy-General score. The total Functional Assessment of Cance
scores for the physical well-being, social or family well-being, emot
well-being, social or family well-being, and functional well-being, the
ranged from 0 to 24. For the anemia subscale, the scores ranged f
General subscale, the scores ranged from 0 to 108. The total Funct
0 to 188. For all the scales, a higher score indicated better health-r
ment of Cancer Therapy-Anemia; FACT-G, Functional Assessment
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patients with CKD.21,22 The numerically smaller difference
in HRQoL between the anemia and no-anemia cohorts
among CKD patients with KRT may have been because the
additional burden ensuing from anemia was relatively
modest compared with that ensuing from KRT and other
symptoms in patients with a more advanced disease stage.
In addition to this HRQoL burden, most patients reported
receiving regular care for their anemia, which may also
have contributed to increasing the burden associated with
anemia in patients with CKD. Furthermore, employed
patients reported an approximately 40% reduction in work
productivity, which appeared more pronounced among
patients with anemia. Taken together, these results suggest
that patients with CKD experience a considerable burden,
with anemia and KRT potentially further adding to this
burden.

The current survey found that approximately two-
thirds of the care partners reported a severe or very
severe degree of subjective burden, and that propor-
tion appeared to be even higher among the care
ia and subscale scores. The Functional Assessment of Cancer
nemia subscale score and the Functional Assessment of Cancer
r Therapy-General scores were derived through the addition of
ional well-being, and functional well-being domains. For physical
scores ranged from 0 to 28. For emotional well-being, the scores
rom 0 to 80. For the Functional Assessment of Cancer Therapy-
ional Assessment of Cancer Therapy-Anemia scores ranged from
elated quality of life. Abbreviations: FACT-An, Functional Assess-
of Cancer Therapy-General.
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Figure 3. Burden of caregiving, measured using the Burden
Scale for Family Caregivers–Short Version, among (A) all care
partners and (B) care partners living with the care recipient.
The Burden Scale for Family Caregivers-Short Version score
ranged from 0 to 30, with higher scores indicating a greater
care partner burden. Scores ranging from 0 to 4 indicate a de-
gree of subjective burden ranging from none to low, with no
increased risk of physical psychosomatic complaints. Scores
ranging from 5 to 14 indicate a moderate degree of subjective
burden, with an increased risk of physical psychosomatic com-
plaints. Scores ranging from 15 to 30 indicate a severe-to-
very-severe degree of subjective burden and a very much
increased risk of physical psychosomatic complaints.
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partners of patients with anemia. Additionally, the care
partners reported providing a substantial number of
hours of care per week (anemia cohort: 33.6 hours,
no-anemia cohort: 38.0 hours) and experienced a high
level of work productivity impairment, which may
have increased financial stress for the care partners and
led to considerable indirect costs to society. Consistent
with our findings, the National Alliance for Caregiving
found that one-third of the care partners of patients
across different diseases (eg, cancer, dementia, and
diabetes) in the United States who provided more than
21 hours of care per week felt that their role had
worsened their overall health. Additionally, 64% of all
Kidney Med Vol 4 | Iss 4 | Month 2022 | 100439
care partners reported moderate-to-high emotional
stress.23 Given that CKD is a chronic condition and
care partners play a crucial role in the patient journey,
including for the administration of certain treatments,
the impact of this burden on care partners can be far-
reaching. Recently, the International Federation of
Kidney Foundations emphasized that strategies to
improve life participation (ie, the ability to do
meaningful activities in life) should be equally applied
to both patients and care partners.24 Our findings
contextualize the burden of being a care partner of
patients with CKD by capturing the care partners’
perspective, which is important for improving our
understanding of the burden associated with CKD and
anemia in patients with CKD among care partners.
Conceivably, improvement in patients’ life participa-
tion (eg, through more convenient therapeutic op-
tions) may also help ameliorate the well-being of both
patients and care partners.

A number of reasons may underlie the higher burden
reported by the patients and care partners in the pres-
ence of anemia. Symptoms associated with anemia in
patients with CKD are known to impair the patients’
HRQoL independently of disease stage. These symptoms
likely contributed to the patients’ HRQoL and work
productivity burden observed in this study and may also
explain a part of the observed burden among the care
partners. Moreover, frequent visits associated with ane-
mia treatment and anemia monitoring may impose an
additional burden on both patients and care partners,
especially in the CKD-without-KRT population. Over
three-quarters of the patients receiving erythropoiesis-
stimulating agents in the current study reported
receiving in-clinic administrations, which typically
require substantial time and can disrupt daily activities
for both patients and care partners. Taken together,
these factors may explain why a substantial proportion
of the patients and care partners expressed a preference
for a once-daily, oral medication rather than subcu-
taneous or intravenous needle-based treatments to
manage anemia in patients with CKD. Novel, oral
hypoxia-inducible factor prolyl hydroxylase inhibitor
treatments are currently undergoing clinical evaluation
for the treatment of anemia in patients with CKD and
could help alleviate this burden.25

The present study is subject to some limitations.
First, the study sample may not be representative of
the general population of patients with CKD and the
care partners of patients with CKD in the United
States. In particular, our sample included patients
younger than the average CKD population in the
United States. Recruiting was based on a sample of
patient and care partner members of the American
Association of Kidney Patients and Dynata’s panel
who agreed to participate in the study, which may
have led to a selection bias. For example, survey
participants generally tend to be women, have a
9



Figure 4. (A) Patient work productivity, assessed using the Work Productivity and Activity Impairment (WPAI)-Specific Health Prob-
lem, was evaluated based on the last 7 days at the time of data collection. The WPAI-Specific Health Problem outcomes are
expressed as impairment percentages, with higher numbers indicating greater impairment and less productivity. Activity impairment
refers to the impact of health problems on the ability to complete daily activities and was measured among all the patients (n=410).
Overall work impairment, presenteeism, and absenteeism refer to the impact of health problems on the ability to work and were
measured among employed patients (n=133, anemia cohort: n=55, no-anemia cohort: n=78). (B) Care partner work productivity,
assessed using the WPAI-Caregiver, was evaluated based on the last 7 days at the time of data collection. The WPAI-Caregiver
outcomes are expressed as impairment percentages, with higher numbers indicating greater impairment and less productivity. Ac-
tivity impairment refers to the impact of caregiving on the ability to complete daily activities and was measured among all the care
partners (n=258). Overall work impairment, presenteeism, and absenteeism refer to the impact of caregiving on the ability to
work and were measured among employed care partners (n=141, anemia cohort: n=67, no-anemia cohort: n=74).
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higher socioeconomic status, have a healthier lifestyle,
and present with less morbidity.26 The proportion of
African American or Black patients in the present
survey was comparable with that in the general CKD
population,27 likely because the sampling approach
included quotas by anemia and KRT statuses. This
approach may have favored the inclusion of African
American or Black patients because this group tends
to present with more severe forms of CKD (ie, with
anemia and/or kidney failure), which partially reflects
disparities in access to care and other social de-
terminants of health.28 Second, although the re-
spondents were asked to recall events that occurred in
the recent past when possible, this study was subject
to a recall bias or errors in the accuracy or
completeness of the respondents’ recalled experiences.
It was notable that approximately 50% of the patients
in the no-anemia cohort reported receiving KRT,
which may highlight the lack of awareness of anemia
diagnoses among some patients. Because anemia
treatments are often administered during KRT, these
patients might not have been aware of their anemia
diagnosis or whether they were receiving anemia
10
treatments. Third, because of the observational nature
of this study, no causal inferences can be made
regarding the impact of anemia on the burden of
CKD. In particular, the differences observed in the
outcomes across the cohorts may have been influ-
enced by differences in the characteristics (eg, age
and comorbidities).

The findings of this survey study demonstrate that there
is a considerable burden experienced by patients with CKD
and the care partners of patients with CKD, especially
when anemia is present. The crucial roles of care partners
in the CKD patient journey should be recognized, and
strategies are needed to improve their quality of life, which
could lead to better care for these patients. Further studies
are needed to better understand the extent of the burden
associated with CKD and the impact of the burden among
subgroups (eg, the elderly) as well as explore support
strategies for patients and care partners.
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Figure 5. Job-related decisions among (A) patients and (B) care partners. More than 1 option could be selected (not mutually
exclusive).
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Item S2: Care partner survey.

Table S1: Erythropoiesis-stimulating agent characteristics.

Table S2: Care received by patients.

Table S3: Care received, anemia-related characteristics, health-
related quality of life, employment, and work productivity among
patients, stratified by dialysis status.

Table S4: Care provided, anemia-related characteristics, health-
related quality of life, employment, and work productivity among
care partners, stratified by dialysis status.
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