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Abstract

utility scores of the FCs.

an important role in the Chinese health care system.

Background: This study assessed the health related quality of life of family caregivers (FCs) of leukemia patients by
using the health utility scores derived from the EuroQol five-dimensional (EQ-5D) questionnaire.

Methods: A cross-sectional survey was undertaken on 306 family caregivers of leukemia patients to assess their
health utility using the EQ-5D-3L. Participants were recruited from three hospitals in China's Heilongjiang province.
The health utility scores of the participants were estimated based on the Chinese EQ-5D-3L value set and
compared with those of the local general population. Factors predicting the health utility scores were identified
through the Kruskal-Wallis analysis of variance and median regression analyses.

Results: FCs had lower health utility scores than the general population (p < 0.001). The participants with a lower
socioeconomic status had lower utility scores and reported more problems than those with a higher socio-economic
status. Better family function and higher social support were associated with higher health utility scores. The type of
leukemia, household income, and social support are significant predictors of health utility scores of the FCs. Chronic
lymphocytic leukemia, low socio-economic status, and low social support are associated with lower health

Conclusions: FCs for leukemia patients have lower health utility scores than the local general population,
as measured by the EQ-5D-3L. There is an immediate need to address the health concerns of FCs, who play
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Background

Leukemia is a group of hematologic cancers with malig-
nant clonal proliferation arising from the bone marrow.
They may present as an acute condition, such as acute
lymphocytic leukemia (ALL) and acute myelogenous
leukemia (AML), or as a chronic condition such as
chronic lymphocytic leukemia (CLL) and chronic myelog-
enous leukemia (CML). Leukemia is the most common
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type of cancer in children. However, most leukemia pa-
tients are adults [6, 31].

Opverall, the mortality rate of leukemia is very high. In
2012, about 352,000 people were diagnosed with leukemia
globally and 75% (265,000) died [36]. In China, the num-
ber of leukemia patients ranks at 11 among all cancer
cases; but it is the ninth most common cause of death
resulting from cancers. In China, it is estimated that the
number of new cases of leukemia were about 75,300 and
around 53,400 died from leukemia in 2015 [4].

Cancer is a catastrophic event for the family, and can
impose serious stress on both the patients and their fam-
ily members [35]. Over the last few decades, significant
progress has been made in the clinical treatment of
leukemia in terms of the 5-year survival of the patients.
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However, the successful treatment of cancer often re-
quires great physical and emotional commitment from
family caregivers (FCs). Strong family support is essential
for patients who go through the painful process of can-
cer treatments. The bleak prospect of cancer, coupled
with the suffering of patients resulting from cancer treat-
ments, often make FCs feel hopeless, fearful, guilty and
regretful. Studies show that FCs caring for cancer pa-
tients usually experience worse levels of anxiety, depres-
sion, fatigue, sleep problems, and social isolation than
FCs who did not care for patients with cancer [17, 28].

In China, a serious shortage in the nursing work-
force is prevalent. According to the national statistics,
China has 1.8 nurses per thousand population, well
below the average (8.8) of Organisation for Economic
Co-operation and Development (OECD) countries
[23]. This indicates that FCs in China play an even
greater role than their OECD counterparts as an im-
portant social source and emotional support for can-
cer patients [3]. In China, family members have a
strong feeling of obligation and provide a wide range
of care for patients that is otherwise provided by nurses,
not only in homes but also in hospitals as well [10, 16, 41].
In addition, the family of cancer patients has to bear a
heavy economic burden and they are highly vulnerable to
catastrophic health spending despite the universal cover-
age of health insurance [19].

Health utility is a concept that has been widely adopted
for the economic evaluation of the burden of diseases and
the cost-effectiveness of interventional activities. A health
utility reflects the preference of a population for different
health states [12]. Given the significant role of FCs, it is
reasonable to expect FCs to be taken into consideration in
the economic evaluation of cancers and cancer interven-
tions. However, there is a paucity of literature assessing
the health utility of FCs for cancer patients [14]. Some
previous studies have focused on the effects of cancer (in-
cluding leukemia [24, 29, 43]) on various aspects of the
health-related quality of life (HRQOL) of FCs [1]. Al-
though these studies reached the conclusion that FCs of
leukemia patients have significantly worse psychological,
physical, social and environmental well-being than others
[24, 29, 43], the absence of baseline utility scores for
cancer FCs has jeopardised efforts to comprehensively
evaluate the impact of cancers.

This study aimed to fill the literature gap by determin-
ing the health utility scores of FCs for patients with
leukemia. We chose leukemia in this study for two rea-
sons. First, empirical evidence shows that leukemia has a
greater health impact on FCs than many other diseases
[29, 46]. Second, it allows us to explore the associations
between various patient conditions (eg. children vs
adults, acute vs chronic conditions) and the health utility
of their FCs.
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Methods

Study design and data collection

We conducted a cross-sectional survey in Heilongjiang,
a province in China with a medium-sized population
(38.12 million in 2015) and economic products ($6386
per capita GDP in 2015) [34].

Three cancer centres were selected purposively be-
cause they were located in the capital city (Harbin) of
Heilongjiang province serving as major referral centres
for cancer patients. All of the three centres were affili-
ated to a tertiary hospital, providing specialist care to
leukemia patients across the entire province. The inves-
tigators obtained permission from the participating hos-
pitals to conduct the study and asked for a list of
admitted leukemia patients over the period of data col-
lection (July 2015 to February 2016). The eligibility of
the participating patients for this study was assessed by
their doctors and nurses. The participating patients had
to have a dedicated primary family caregiver, this being
the FC who provided their most of time to care without
receiving any financial compensation. Then, 12 trained
postgraduate research students were deployed to these
centres to conduct face-to-face interviews using a struc-
tured questionnaire (Additional file 1). These inter-
viewers did not have a service relationship with the
participants. They approached the selected FCs, ex-
plained the purpose and protocol of the study, and
sought written informed consent from the participants.
The participants were encouraged to self-complete the
questionnaire unless they requested assistance from the
interviewers.

In total, 349 primary FCs were invited and 314 (90%)
completed the questionnaire. Five returned question-
naires were excluded from the final analyses due to
missing items that are essential for calculating health
utility. This resulted in a final sample size of 306 (88% of
the invited participants).

Measurements

Dependent variable - health utility

Health utility is a numeric index, with 0 indicating death
and 1 representing perfect health. Usually, it is obtained
using a generic HRQOL instrument [26]. In this study, we
chose the EQ-5D-3L simply because it is the most com-
monly used instrument [11] and a Chinese population
preference value set was recently made available [21].

The EQ-5D-3L contains five items measuring mobility,
self-care, usual activities, pain/discomfort, and anxiety/
depression. Respondents were asked to rate their current
status and experience at three levels: no problems; mod-
erate problems; extreme problems. Each of the combina-
tions (a total of 243) of the five dimensions was given an
index score based on a preference weight derived from
the general population [21]. In the Chinese value set, the



Yu et al. BMC Cancer (2018) 18:950

minimal preference weight is — 0.149, indicating a worse
than death status, and the maximal preference weight is
1, indicating full health.

Independent variables

Health utility can be determined by many factors. In this
study, we adjusted the health utility scores by the
socio-economic characteristics of the FCs, such as age,
gender, educational attainment, marital status, employ-
ment, household income, and relationship to patient.

Previous studies [22, 46] demonstrated that the char-
acteristics of patients impose a significant impact on the
need for family care and the level of emotional distress
of the FCs. Our questionnaire captured the following
data in relation to patient characteristics: age, gender,
ethnicity, classification of medical insurance, time of
diagnosis, and classification of leukemia. These charac-
teristics were associated with how patients respond to
their illness and the potential clinical outcomes of cancer
treatments [5].

Workloads have been widely accepted as an important
factor influencing HRQOL. High workloads can lead to
stress, anxiety and depression [7]. In this study, we mea-
sured the average daily hours committed by the FCs for
caring for the patient while in hospital and the overall
annual load (months) of care. We used the Hospital
Anxiety and Depression Scale (HADS) to measure the
level of anxiety (7 items) and depression (7 items) of the
FCs in the prior week. The level of anxiety or depression
of FCs caring for leukemia patients was classified as se-
vere (15-21 summed score), moderate (11-14 summed
score), mild (8—10 summed score), or normal (0-7
summed score) [47].

Support from the family and community may alleviate
the stress levels experienced by the FCs and subse-
quently improve their HRQOL [5, 18]. We measured the
level of social support of FCs with the validated Social
Support Rating Scale (SSRS), which resulted in a total
score ranging from 66 to 0 [30, 42]. Respondents were
divided equally into two groups: ‘high support’ or ‘low
support’. We used the family APGAR (adaptation, part-
nership, growth, affection, and resolve) scale to assess
the level of family support of FCs, which resulted in a
total score ranging from 10 to O [8, 9]. Respondents
were categorised into three groups for the purpose of
statistical analyses. The summed score was graded as 0—
3 (severely dysfunctional), 4—6 (moderately dysfunc-
tional), and 7-10 (highly functional).

Data analyses

We reported the means and standard deviations (SDs) of
the health utility scores of the FCs, as well as the me-
dians and inter quartile ranges (IQs) of these scores. The
distribution of the health utility scores measured by the
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EQ-5D-3L was biased, with 31.0% of respondents report-
ing the highest possible score of 1.

We compared the utility scores of the FCs with those
of the local (Heilongjiang) general population using the
Wilcoxon signed-rank test. Such a comparison was
made for the following reasons: (1) Population norms
were available from a representative sample of the local
population in Heilongjiang as part of the fourth National
Health Services Survey (NHSS) 2008, involving 15,875
individuals (from 5530 households) in 13 cities and
counties [13]. (2) FCs came from this local population.
(3) No comparable FCs for other patients were available.

The independent variables that were associated with
the health utility of the FCs were identified through the
Kruskal-Wallis analysis of variance (p <0.05) and then
entered into a multivariate median regression model (all
independent variables were coded or transformed into
categorical measurements). Ceiling effects are common
in HRQOL studies [13, 37], including the EQ-5D-3L [2].
The literature recommends Tobit regression, censored
least absolute deviations, and median regression to deal
with data of such a censored nature [13, 14, 37], because
they have theoretical advantages over the ordinary least
squares estimator [13, 25, 38]. When censoring occurs
in less than 50% of cases, median regression (robust to
censoring, outliers and heteroskedasticity) is equivalent
to censored least absolute deviations [25].

The findings of the median regression model were fur-
ther confirmed by testing the difference in the preva-
lence of problems (moderate or extreme problems in
mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression) in the FCs across different categories
of the independent variables using chi-square or Fisher’s
exact tests.

Data analyses were conducted using SPSS version 22
and STATA version 11, with a p value less than 0.05 be-
ing deemed as statistically significant.

Results

Characteristics of FCs

The FCs for leukemia patients were mostly parents
(43.5%) or spouses (37.3%) of the patients. The majority
of FCs were married (94.1%) and had a job (77.1%).
More than half (54.6%) were women. The FCs had an
average experience of 15.5 months (SD =6.9) of caring
for the leukemia patients. More than 97% of FCs had a
certain understanding level about the disease. They
spent an average of 17.81 h (SD =7.21) per day caring
for the patients in hospitals. On average, the patients
had been diagnosed with leukemia for 21 months. AML
(53.3%) and ALL (30.4%) were the two major types of
leukemia. The respondents had a mean score of 10.81
for anxiety and 8.17 for depression (Table 1).
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Table 1 Characteristics of patients and family caregivers (n = 306)

Characteristics of family caregivers (FCs)

Gender (% of women) 167 (54.6%)

Age (years, Mean + SD) 4120+ 10. 81
Ethnicity (% of Han) 296 (96.7%)
Duration of caregiving (Month, Mean + SD) 15.52£6.90
Hours of caregiving per day (Hour, Mean + SD) 1783 +7.21
Understanding of the disease (n, %)
Incompletely 7 (2.3%)
Partial 190 (62.1%)
Completely 109 (35.6%)

Relationship to patient (n, %)

Spouse 114 (37.3%)
Parent 133 (43.5%)
Child 43 (14.0%)
Other 16 (5.2%)
Level of education (n, %)

No more than primary school 38 (12.4%)
Middle or high school 202 (66.0%)
University 66 (21.6%)

Marital status (n, %)
Married
Other

288 (94.1%)
18 (5.9%)

Employment (n, %)

Employed 236 (77.1%)

Retired 22 (7.2%)

Unemployed 48 (15.7%)
Religious belief (n, %)

No 260 (85.0%)

Yes 46 (15.0%)

Annual household income (Yuan)

<40,000 165 (53.9%)

40,001-79,999 131 (42.8%)

>80,000 10 (3.3%)
Anxiety (Mean £ SD) 1081 +2.32
Depression (Mean + SD) 8.17+223
Social support (Mean + SD) 37.00+ 791
Family function (APGAR score, Mean + SD) 6.76+1.82

Characteristics of patients
162 (52.9%)
Age 35.65+20.68

Gender

Ethnicity 292 (95.4%)
Types of leukemia (n, %)
ALL 93 (30.4%)
AML 163 (53.3%)
CLL 8 (2.6%)
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Table 1 Characteristics of patients and family caregivers (n = 306)

(Continued)
CML 42 (13.7%)
Medical insurance (n, %)
Yes 278 (90.8%)
No 28 (9.2%)

Duration since diagnosis (Month, Mean + SD) 21.31+1837

Health utility scores of FCs

The FCs who cared for leukemia patients had lower
health utility scores than the local (Heilongjiang) general
populations (p < 0.001, Fig. 1) [13].

The health utility scores of the FCs did not vary across
different characteristics of the patients, apart from the
type of leukemia (Table 2). The FCs caring for the two
chronic conditions had a lower health utility score than
those who cared for the two acute conditions.

No significant differences in health utility scores of the
FCs were found across gender, age, level of education,
ethnicity, marital status, and religious beliefs of the FCs
(Table 2). Understanding of the disease, anxiety and de-
pression of the FCs also did not appear as a significant
factor associated with the health utility scores of the
FCs. Although duration of caregiving was not a signifi-
cant factor associated with health utility scores of the
FCs, those who spent more time daily caring for patients
in hospitals had lower health utility scores (p=0.037).
The FCs who were a spouse to the patients (p =0.010),
currently unemployed (p =0.021), had a low income (p
=0.002), low social support (p<0.001), and dysfunc-
tional family (p <0.001) tended to have a lower health
utility score than the others.

The median regression model confirmed that the type
of leukemia, household income, and social support were
significant predictors of health utility scores of the FCs
after controlling for differences in other factors. Table 3
presented standardised regression coefficients of these
variables, indicating the direction and rate of the change
in the utility index as a function of the above variables
(both measured in units of their standard deviations).
Those FCs who cared for CLL patients had lower health
utility scores than those who cared for ALL patients.
Higher social support was associated with higher health
utility scores. The FCs with a household income in the
middle range had higher health utility scores than those
in the lower income range. However, with a further in-
crease in income, this difference in health utility scores
disappeared.

Reported problems of FCs

The reported health problems provided further explana-
tions on the findings revealed by the health utility ana-
lyses. Overall, more problems were reported by the FCs
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0.959 0.962

0.81

EQ-5D utility score

0.83

W Sample © Local general population
0.986

0.957
0.942

0.83

Total* Male *

Fig. 1 Health utility scores of the FCs for leukemia patients and the local population. * P < 0.001

Female* <40 Years* >40 Years*

in pain/discomfort and anxiety/depression compared
with the other domains (Table 4). However, statistical
differences in reported problems appeared in different
domains for the FCs with different characteristics. The
FCs caring for CLL patients were more likely to report
problems in mobility and self-care than those who
cared for the other types of leukemia patients. Simi-
larly, retired FCs were also more likely to report prob-
lems in mobility and self-care than those who were
not retired. In contrast, relationship to patients was
associated with differences in reported problems in
self-care and anxiety/depression (more problems for
spouse). Higher intensities of daily care for patients in
hospitals and lower household incomes were associ-
ated with more reported problems in usual activities,
pain/discomfort, and anxiety/depression. Lower social
support was the only factor that was associated with
more reported problems in all of the five domains
(Table 4).

We also found that older FCs were more likely to
report problems in mobility and self-care than their
younger counterparts. Female FCs reported less
problems in self-care than male FCs. The FCs with
lower education tended to report more pain/discom-
fort problems than those with higher levels of educa-
tion. Those who had a poorer understanding of the
disease reported more problems in self-care than
those who had a better understanding of the disease.
The depressed FCs were more likely to report prob-
lems in usual activities and anxiety/depression than
those less depressed. Highly functional families were
associated with a lower likelihood of the FCs report-
ing problems in mobility, pain/discomfort, and anx-
iety/depression.

Discussion

Family caregivers (FCs) of leukemia patients have
lower health utility scores than the local general
population. This finding is consistent with other stud-
ies which showed that FCs caring for cancer patients,
including leukemia patients, had a lower HRQOL [40,
43]. It is evident that the impact of caregiving on the
health utility of FCs depends on the type of disease
of the patients [14]. The FCs caring for cancer pa-
tients are amongst those who are likely to be exposed
to the greatest impact. We found that the health util-
ity of FCs varies with the condition of leukemia pa-
tients, with CLL having a greater impact on the FCs
than other types of leukemia. Unlike in some western
countries [15], CLL in China is rare, but has a worse
prognosis than other types of leukemia.

Cost-utility analyses have been increasingly used for
determining priorities in health care interventions and
budgetary decisions. However, little attention has been
paid to FCs in such cost-utility analyses [14]. We
strongly advocate for the consideration of FCs, not only
because FCs are often the primary source of support for
patients in many health systems, but also because the
poor HRQOL of FCs may impair their ability to care for
the patients and eventually result in negative conse-
quences on patient care outcomes. The cost-utility ana-
lyses should adopt a value set derived from the local
general population. This study shows that the mean
health utility scores of the study sample (family care-
givers) and the local general population in Heilongjiang
are high: 0.82 and 0.959, respectively. This may be a re-
sult of relatively younger age structure because the
EQ-5D index scores usually decline with age. Previous
studies also revealed that Chinese people are less likely
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Table 2 Health utility scores of family caregivers
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Characteristics Number Mean = SD Median (range) p
Family caregivers

Gender 0.546
Male 139 081 +0.19 0.87 (0.29-1.00)
Female 167 0.83 £ 0.15 0.87 (0.29-1.00)

Age (years) 0.092
<40 154 083 +£0.16 0.87 (0.29-1.00)
>40 152 0.80 £ 0.17 0.80 (0.33-1.00)

Relationship to patient 0.010
Spouse 114 078 £ 0.19 0.80 (0.29-1.00)
Parent 133 0.83 £ 0.15 0.87 (0.33-1.00)
Child 43 085+ 0.17 0.88 (0.29-1.00)
Other 16 091 £0.14 1.00 (0.61-1.00)

Level of education 0.106
No more than primary school 38 0.78 £0.16 0.78 (0.51-1.00)
Middle or high school 202 082 +0.18 0.87 (0.29-1.00)
University 66 085+ 0.14 0.87 (0.40-1.00)

Ethnicity 0.386
Han 296 082 +0.17 0.87 (0.29-1.00)
Other 10 087 £0.12 0.88 (0.71-1.00)

Religious belief 0.077
No 260 081 +0.17 0.87 (0.29-1.00)
Yes 46 087 +£0.14 0.88 (0.51-1.00)

Marital status 0.724
Married 288 082 +0.17 0.87 (0.29-1.00)
Other 18 0.85 = 0.11 0.87 (0.61-1.00)

Duration of caregiving (Months) 0.856
<6 109 081+ 0.19 0.87 (0.29-1.00)
7-12 69 0.84 = 0.15 0.87 (0.29-1.00)
13-24 70 081 +0.16 0.80 (0.41-1.00)
>24 58 082 +0.16 0.87 (0.41-1.00)

Time spent caregiving per day (Hours) 0.037
0-12 126 083 +0.19 0.88 (0.29-1.00)
13-24 180 081 +£0.16 0.80 (0.29-1.00)

Understanding of the disease 0.606
Lacking 7 0.78 £ 0.16 0.76 (0.53-1.00)
Partial 190 081 +0.18 0.83 (0.29-1.00)
Fully 109 083 £ 0.16 0.87 (0.33-1.00)

Annual household income (Yuan) 0.002
<40,000 165 079 £ 0.17 0.78 (0.29-1.00)
40,001-79,999 131 085+ 0.17 0.88 (0.29-1.00)
280,000 10 083 +£0.16 0.87 (0.53-1.00)

Employment 0.021
Employed 236 083 £0.17 0.87 (0.29-1.00)
Retired 22 071 £ 020 0.77 (0.41-1.00)
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Table 2 Health utility scores of family caregivers (Continued)
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Characteristics Number Mean = SD Median (range) p
Unemployed 48 082 £ 0.14 0.79 (0.47-1.00)
Anxiety (HADS score) 0.063
Normal 23 088 £ 0.15 0.88 (0.51-1.00)
Mild 118 083 +0.18 0.88 (0.29-1.00)
Moderate 148 080 +£0.16 0.78 (0.29-1.00)
Severe 17 081 +0.17 0.78 (0.51-1.00)
Depression (HADS score) 0.393
Normal 120 082 +0.19 0.87 (0.29-1.00)
Mild 145 082 £ 0.15 0.87 (0.29-1.00)
Moderate 41 0.79 £0.16 0.78 (0.33-1.00)
Social support (SSRSG score) 0.000
Low 153 0.76 £ 0.17 0.78 (0.29-1.00)
High 153 0.88 = 0.14 0.88 (0.50-1.00)
Family function (APGAR score) 0.000
Severely dysfunctional 74 0.75+0.18 0.78 (0.29-1.00)
Moderate dysfunctional 155 082 +0.16 0.87 (0.29-1.00)
Highly functional 77 0.89 £ 0.15 1.00 (0.50-1.00)
Patients
Gender 0.381
Male 144 081 +0.17 0.80 (0.29-1.00)
Female 162 082 +0.17 0.87 (0.29-1.00)
Age(years) 0303
<15 72 081 £ 0.15 0.79 (0.33-1.00)
215 234 082 +0.18 0.87 (0.29-1.00)
Ethnicity 0326
Han 292 082 +0.17 0.87 (0.29-1.00)
Other 14 086+ 0.16 0.88 (0.41-1.00)
Types of leukemia 0.037
Al 93 083 £0.15 0.87 (0.29-1.00)
AML 163 083 +0.18 0.87 (0.29-1.00)
CLL 8 066 = 0.17 0.73 (041-1.00)
CML 42 080+ 0.18 0.78 (0.29-1.00)
Duration since diagnosis (months) 0.258
0-6 36 0.79 £ 0.19 0.78 (0.29-1.00)
7-12 82 083 +0.19 0.88 (0.29-1.00)
12-24 91 081+ 0.17 0.78 (0.29-1.00)
>24 97 0.82 £ 0.15 0.87 (041-1.00)
Medical insurance 0.092
No 278 077 £ 0.17 0.78 (0.41-1.00)
Yes 28 082+ 0.17 0.87 (0.29-1.00)
to report problems in the EQ-5D compared with most The FCs leukemia patients lower

populations in the western countries [39]. In addition,
people’s preferences can be quite different under differ-

ent cultures [33, 39].

socio-economic status have worse health utility than
those with a higher socio-economic status. In our study,
the lowest health utility of the FCs appeared in those
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Table 3 Predictors of health utility scores of FCs — results of median regression analyses
Independent variables Standardised regression coefficient 95% Confidence Interval p
Relationship to patient

Spouse -0.076 -0.161 0.009 0.081

Parent —-0.046 —0.132 0.040 0.293

Child —-0.030 -0.123 0.063 0.525

Other (Reference)
Time spent caregiving per day (Hours)

0-12 (Reference)

13-24 —0.030 —0.069 0.009 0.133
Annual household income (Yuan)

<40,000 (Reference)

40,001-79,999 0.049 0.010 0.088 0.014

280,000 -0.021 —-0.126 0.084 0.695
Employment

Employed (Reference)

Retired —-0.058 —-0.136 0.020 0.143

Unemployed -0.036 -0.089 0.017 0.184
Social support

Low (Reference)

High 0.122 0.078 0.166 0.000
Family function

Highly functional (Reference)

Severely dysfunctional —0.046 -0.110 0018 0.157

Moderate dysfunctional -0.016 —0.064 0.032 0513
Types of leukemia of patients

ALL (Reference)

AML 0.000 —-0.046 0.046 1.000

CLL -0.125 —0.239 -0011 0.032

CML -0.035 -0.099 0.029 0.285

with the lowest household income. They reported more
problems in usual activities, pain/discomfort, and anx-
iety/depression. Similar findings were also reported in
other studies [46]. The leukemia patients living in a
household with low socio-economic status usually de-
mand more family care because they have limited re-
sources to pay for other supportive services [14, 32, 45].
Sadly, the low health utility of their FCs may jeopardise
their capability of caring for the patients. The high
demand of family care for the patients with low
socio-economic status itself may be blamed for the low
health utility of the FCs. We found that higher commit-
ment intensity of care is associated with lower health
utility of the FCs, although such an association disap-
peared after controlling for difference in other factors in
the median regression model.

It is important to acknowledge that financial support
alone may not be able to offer a solution to the low

heath utility problem of the FCs for leukemia patients.
We found that the highest income group (>¥80,000) of
FCs had a similar level of health utility as those with the
lowest income (<¥40,000). Health utility scores are de-
rived from HRQOL assessment, which is a subjective
measurement. Empirical evidence shows that health
utility scores are sensitive to changes in expectations
[26]. Often, people’s expectations rise with increased
income, which may lower their HRQOL and health
utility scores [20].

Social support can play an important role in improving
the health utility of FCs for leukemia patients. We found
in this study that the FCs with lower social support re-
ported more problems in all of the five domains of
EQ-5D-3L, and social support level is a strong predictor
of the health utility of the leukemia patients’ FCs in the
median regression model. So far, programs designed to
support FCs (e.g. respite care) are lacking in China,
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Table 4 Reported problems of family caregivers (FCs)

Characteristics Mobility Self-care Usual Activity Pain/Discomfort Anxiety/Depression
% with p* % with p* % with p* % with p* % with p*
problems problems problems problems problems

Family caregiver

Gender 0.167 0.07 0.769 0.328 0.446
Male 2374 17.27 17.27 4173 4892
Female 1737 10.18 18.56 4731 53.29

Age(years) 0.040 0.004 0924 0.498 0.998
<40 15.58 7.79 18.18 42.86 51.30
>40 25.00 19.08 17.76 46.71 51.32

Relationship to patient 0.177 0.035 0.950 (OARN 0.04
Spouse 2544 2018 1842 48.25 60.53
Parent 19.55 9.77 18.05 48.12 48.87
Child 13.95 11.63 18.60 30.23 41.86
Other 6.25 0.00 12.50 31.25 31.25

Level of education 0.308 0617 0.055 0016 0.399
No more than primary school 2368 1842 31.58 65.79 5263
Middle or high school 21.78 12.87 16.83 40.59 5347
University 13.64 1212 13.64 4545 43.94

Ethnicity 0.105 0.206 0314 0.735 0.467
Han 20.95 13.85 17.57 44.59 51.69
Other 0.00 0.00 30.00 50.00 40.00

Religious belief 0.356 0.051 0471 0.141 0.110
No 21.15 15.00 17.31 46.15 53.08
Yes 15.22 4.35 21.74 36.96 413

Marital status 0.110 0.085 0.882 0.646 0.391
Married 2118 14.24 18.06 44.44 50.69
Other 5.56 0.00 16.67 50.00 61.11

Duration of caregiving (Months) 0.065 0.574 0.734 0.962 0.110
<6 25.69 11.93 18.35 45.87 51.38
7-12 11.59 13.04 17.39 42.03 50.72
13-24 15.71 1143 2143 4571 6143
>24 25.86 18.97 13.79 44.83 39.66

Time spent caregiving per day (Hours) 0475 0.703 0.044 0.028 0013
0-12 2222 14.29 12.70 37.30 42.86
13-24 18.89 12.78 21.67 50.00 57.22

Understanding of disease 0.243 0.041 0.243 0.053 0.936
Lacking 42.86 42.86 14.29 0.00 57.14
Partial 21.05 14.21 15.26 4632 51.58
Fully 1743 10.09 22.94 44.95 5046

Annual household income (Yuan) 0.244 0.282 0.026 0.005 0.013
<40,000 23.03 13.33 23.03 53.33 58.79
40,001-79,999 16.03 12.21 1298 35.11 4351
280,000 30.00 30.00 0.00 30.00 30.00

Employment 0.022 0.000 0.061 0.216 0.106
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Table 4 Reported problems of family caregivers (FCs) (Continued)

Characteristics Mobility Self-care Usual Activity Pain/Discomfort Anxiety/Depression
% with p* % with p* % with p* % with p* % with p*
problems problems problems problems problems

Employed 19.92 12.29 16.53 42.8 49.15
Retired 4091 4091 9.09 4091 72.73
Unemployed 125 6.25 2917 56.25 52.08

Anxiety 0.826 0.957 0577 0.081 0.158
Normal 13.04 13.04 13.04 26.09 34.78
Mild 2034 12.71 16.95 40.68 49.15
Moderate 20.95 13.51 18.24 51.35 56.76
Severe 2353 17.65 2941 41.18 41.18

Depression 0.176 0.382 0.013 0469 0.008
Normal 25.00 16.67 11.67 4333 41.67
Mild 15.86 11.72 19.31 4345 5448
Moderate 21.95 9.76 31.71 53.66 68.29

Social support 0.000 0.029 0.011 0.000 0.000
Low 30.72 17.65 23.53 60.78 68.63
High 9.8 9.15 1242 28.76 33.99

Family function 0.023 0.075 0.129 0.000 0.000
Severely dysfunctional 31.08 1892 2432 58.11 64.86
Moderate dysfunctional 18.06 14.19 18.06 47.74 5355
Highly functional 14.29 6.49 11.69 2597 33.77

Patients

Gender 0421 0.566 0.127 0416 0.840
Male 2222 14.58 21.53 47.22 50.69
Female 18.52 12.35 14.81 42.59 51.85

Age (years) 0.594 0.066 0.154 0.067 0.274
<15 18.06 6.94 23.61 5417 56.94
215 2094 15.38 1624 41.88 4957

Ethnicity 0211 0482 0713 0.883 0.920
Han 20.89 13.7 18.15 44.86 5137
Other 7.14 714 1429 4286 50.00

Types of leukemia 0.008 0.003 0.358 0.227 0.342
ALL 17.2 6.45 13.98 4839 5591
AML 17.79 14.72 19.02 411 4847
CLL 62.50 50.00 37.50 75.00 75.00
CML 2857 16.67 19.05 45.24 47.62

Duration since diagnosis (months) 0.987 0.902 0.801 0224 0.641
0-6 2222 13.89 22.22 52.78 55.56
7-12 19.51 10.98 19.51 3537 51.22
12-24 19.78 14.29 1538 47.25 5495
>24 2062 14.43 17.53 4742 46.39

Medical insurance 0251 0467 0.041 0326 0517
No 28.57 17.86 32.14 5357 57.14
Yes 1942 12.95 16.55 43.88 50.72

*p values derived from Chi Square tests
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despite increased appreciation of the contribution of
ECs. The decades’ experience of “one child” family plan-
ning policy in China has been accompanied with a para-
digm shift of supportive services from families to
communities [27]. However, it is unrealistic to expect
any dramatic decline in the role of family support in
health care due to serious shortage in the nursing work-
force. FCs will continue to play an essential role in the
health care system in China.

This study has the following limitations. First, this
study was conducted in three large hospitals in one
province, which limits its generalisability. Second, be-
cause the participants of this study were recruited in
hospitals, the patients they cared for were more likely to
be at an advanced stage of cancer [44]. This may bias
the estimation of the health utility of the FCs. Third,
since this is a cross-sectional survey, no causal infer-
ences can be made.

Conclusion

FCs for leukemia patients have lower health utility
scores than the local general population, as measured by
the EQ-5D-3L. The type of leukemia, household income,
and social support are significant predictors of health
utility scores of the FCs. CLL, low socio-economic sta-
tus, and low social support are associated with lower
health utility scores of the FCs. Cost-utility analyses
should consider not only the health utility of patients
but also the health utility of FCs. Further studies are
warranted to compare the health utility of FCs for differ-
ent patients.
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