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Abstract

Background: Acute leukemia (AL) not only impairs the quality of life (QOL) of patients, but also affects that of their

family caregivers (FCs). Studies on QOL of AL patients and their FCs are limited. This study aimed to evaluate the

QOL of AL patients and their FCs, and to explore the factors associated with QOL of patients and of FCs.

Methods: A multicenter cross-sectional study was conducted. The QOL of 196 patient–FC dyads was assessed. The

Functional Assessment of Cancer Therapy-Leukemia (FACT-Leu) was used for patients, and the 36-item Short-Form

Health Survey (SF-36) was used for FCs. Independent-samples t-tests or one-way analysis of variance were used to

compare QOL subscale scores between groups with different sociodemographic/clinical characteristics. Multiple

regression analysis was conducted to identify the factors associated with QOL of AL patients and their FCs.

Results: The total FACT-Leu score for AL patients was 76.80 ± 16.44, and the physical component summary (PCS)

and mental component summary (MCS) scores for FCs were 64.67 ± 15.44 and 52.50 ± 13.49, respectively. All QOL

subscales for patients (t = 12.96–34.73, p < 0.001) and FCs (t = 2.55–14.36, p < 0.05), except role emotional (t = − 0.01,

p = 0.993), were lower than those reported in previous studies. Sex, employment, and chemotherapy were

significantly associated with total FACT-Leu score in AL patients (p < 0.05). Age, sex, marital status, education,

employment, and relationship to patients were significantly associated with SF-36 PCS or MCS (p < 0.05).

Conclusions: AL patients and their FCs both have lower QOL than the population in previous studies. These

findings suggest that not only AL patients’ physical and mental health but also overall family QOL should be

assessed. Interventions supporting patient–FC dyads should be developed to improve their QOL.
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Background

Acute leukemia (AL) is characterized as a progressive

malignant neoplasm of hematopoietic stem cells with

acute onset, severe symptoms, poor survival rates, and

frequent recurrence compared with solid tumors [1, 2].

According to Global Cancer Statistics 2018, leukemia is

estimated to account for 437,033 new cases and 309,006

deaths in 185 countries, with a mortality rate of 3.2% [3].

Cancer statistics in China show approximately 75,300

new cases and 53,400 deaths of leukemia patients in

2015 [4]. Fatigue or lack of energy, pain, appetite loss,

and insomnia affect 24–83% of patients with AL; this

can significantly lower their health-related quality of life

(QOL) [5]. In addition, the main treatment for AL is

chemotherapy; this can cause a series of side effects in-

cluding nausea and vomiting, anorexia, alopecia, and

myelosuppression, which may further impair QOL [6].

The available evidence shows that almost all cancer pa-

tients, including those with blood cancers, experience a
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complex array of challenges that threaten their physical,

psychological, and spiritual well-being [7–9].

In general, QOL assessment enables comprehensive

evaluation of an illness’s interference with an individual’s

adaptive functioning and can take into account the per-

son’s values, perspectives, satisfaction, living conditions,

accomplishments, functionality, cultural context, and

spirituality. Specifically, health-related QOL is defined as

the status of physical, emotional and psychological well-

being [10]. It is recommended that health-related QOL

is evaluated along with clinical and laboratory indicators

[11]. Evaluating health-related QOL informs an integral

part of treatment effectiveness [12] and burden of dis-

ease [13].

Families have an indispensable role in the treatment

and rehabilitation of patients in China. Cancer is not

only a personal experience of suffering, but also a family

event. Influenced by Confucianism and the shortage of

nursing professionals, family caregivers (FCs), usually

the patient’s spouse or close relatives, play a critical part

in taking care of patients, sometimes being forced to

alter their own daily routines or even give up work as a

result [14, 15]. Family members are often the major

source of social and emotional support for Chinese

leukemia patients [16]. Understandably, FCs in China

are particularly exposed to the responsibility and burden

of looking after their loved ones and witnessing what

they experience during treatment. The negative experi-

ences of FCs can not only impair their own QOL but

may also compromise their ability to provide care [17,

18]. Importantly, the QOL of FCs caring for cancer pa-

tients in Asia is lower than that of their Western coun-

terparts; this is mainly attributed to the ‘double torture’

of their natural duty, including filial piety and obligatory

care, and the financial burden associated with national

health insurance [19, 20]. Moreover, research has indi-

cated that FCs caring for cancer patients often encounter

serious physical and psychological issues, including anx-

iety, depression, helplessness, hopelessness, fatigue, fear,

guilt, and sleep disorders, which further damage their

QOL [21–25].

Although numerous studies have been conducted to

identify factors associated with the QOL of cancer or

chronic disease patients and their FCs, most of the can-

cer studies have involved mixed samples of patients with

different types of cancer [26–31]. Studies have reported

that patients’ QOL dimension scores (including physical

health, physiological function, and mental health) are re-

lated to the QOL of FCs [32, 33]. Unlike solid tumors,

AL follows an unpredictable trajectory, often involving

acute deteriorations, so there are prognostic difficulties

for AL patients [34]. Few studies have investigated the

factors influencing the QOL of AL patients and that of

their FCs.

In view of the limited literature on the QOL of AL pa-

tients and their FCs, this study aimed to evaluate the

QOL of AL patient–FC dyads, identify the demographic

and characteristic factors of contributing to the QOL of

AL patients and their FCs.

Methods

Study design and participants

A multicenter cross-sectional survey was conducted at

Fujian Medical University Union Hospital, the First Af-

filiated Hospital of Fujian University, and Fujian Provin-

cial Hospital. The participating hospitals were selected

because they are the three largest third-grade general

hospitals in Fujian province.

Data were collected by four dedicated investigators

through face-to-face interviews at each patient’s hospital

bed from April 2017 to January 2018. When a patient

and his/her FC were interested in participating, the pa-

tient–FC dyad was consulted and the patient’s and FC’s

eligibility were assessed in accordance with the inclusion

criteria. Importantly, only patient–FC dyads in which

both the patient and the FC fulfilled the inclusion cri-

teria were invited to participate. All participants pro-

vided written informed consent. The inclusion criteria

for patients were as follows: (1) inpatients diagnosed

with AL; (2) age ≥ 14 years; (3) had been informed of dis-

ease diagnosis and treatment; and (4) had complete abil-

ity to understand the questionnaire. The inclusion

criteria for FCs were: (1) age ≥ 18 years; (2) a member of

the patient’s family; (3) had primary responsibility for

caring for the patient; and (4) had complete ability to

understand the questionnaire.

The Functional Assessment of Cancer Therapy-

Leukemia (FACT-Leu) was used to assess the AL pa-

tients’ QOL, and the 36-item Short-Form Health Survey

(SF-36) was used to assess their FCs’ QOL. The partici-

pating AL patients and FCs were all encouraged to

complete the questionnaire independently. However, as-

sistance from the investigator was always available if ne-

cessary, for example, if the respondent had low visual

acuity or another disability. After each participant

handed in their questionnaire, the investigator reviewed

it and asked the participant to complete any missing

items.

Three hundred and six patient–FC dyads were

approached, of which 92 dyads declined to participant

owing to patients’ illness (n = 31), absence of FCs (n =

24), no interest in research (n = 18), no time (n = 13), or

no reason (n = 6). Two hundred and fourteen patient–

FC dyads completed their questionnaires, but 18 ques-

tionnaires contained missing data (regarding age, marital

status, duration of caregiving, education, and relation-

ship to patient). The 196 pairs of questionnaires without
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missing data were included in the final analyses. The ef-

fective questionnaire completion rate was 92.6%.

Measurements

Participants’ sociodemographic and clinical characteristics

Self-designed questionnaires were used to collect data

on the sociodemographic and clinical characteristics of

patients and their primary FCs. The sociodemographic

information on patients included age, sex, marital status,

level of education, employment status, religious belief,

and monthly household income per capita. The clinical

characteristics included type of AL (acute lymphoblastic

leukemia [ALL] or acute myelogenous leukemia [AML]),

time since diagnosis, and phase of treatment (chemo-

therapy or non-chemotherapy treatment). The sociode-

mographic characteristics of primary FCs included age,

sex, marital status, level of education, employment sta-

tus, religious belief, relationship to the patient, and

hours of caregiving per day.

Functional assessment of Cancer therapy-leukemia

The FACT-Leu questionnaire, which was designed to

measure health-related QOL in leukemia patients, con-

tains 27 Functional Assessment of Cancer Therapy –

General items and 17 leukemia-specific items, compris-

ing physical well-being, social/family well-being, emo-

tional well-being, functional well-being, and leukemia-

specific subscales. The internal consistency of the

FACT-Leu total and subscale scores is high (Cronbach’s

α ranges from 0.75 to 0.96). Test–retest reliability is ad-

equate for all subscales (the intraclass correlation coeffi-

cient ranges from 0.77 to 0.89). The items are assessed

according to a five-point Likert scale (0 = not at all; 1 = a

little bit; 2 = somewhat; 3 = quite a bit; and 4 = very

much), and item scores are summed to give the scores

for each dimension and the total score; higher scores in-

dicate better QOL. Importantly, the Chinese version of

FACT-Leu has also been proved to be reliable for meas-

uring the QOL of leukemia patients [35].

Medical outcomes study 36-item short-form health survey

The SF-36 questionnaire contains eight scales, summa-

rized into two scores: physical component summary

(PCS) and mental component summary (MCS) scores.

PCS includes four scales: physical functioning, role phys-

ical, bodily pain, and general health perception. MCS in-

cludes four domains: vitality, social functioning, role

emotional (RE), and mental health. Each scale consists

of 2 to 10 items, each of which is evaluated on a 2–6-

point Likert scale. Higher scores (ranging from 0 to 100)

reflect better QOL. These summary scores give an over-

all assessment of QOL related to physical and mental

health. Cronbach’s α of the Chinese PCS and MCS scales

ranges from 0.85 to 0.87 [36]. Previous studies have

shown that the SF-36 can be widely applied among

people with chronic diseases and in healthy populations

[37, 38], especially Chinese populations [39] and care-

givers [40].

Statistical analysis

Participants’ characteristics were described using fre-

quencies or percentages for categorical variables, and

means with standard deviations or medians with inter-

quartile ranges (IQR) for continuous variables. QOL

subscale scores were compared between groups with dif-

ferent sociodemographic and clinical characteristics

using independent-samples t-tests (for two groups) or

one-way analysis of variance (for multiple groups). The

QOL of AL patients in this study was compared with

that found by a previous study [41] conducted in

leukemia patients using the FACT-Leu scale; the QOL

of FCs was also compared with that of a previous study

[42] in Chinese FCs caring for elderly people with

chronic diseases using SF-36. Data from previous studies

were all extracted from the published papers. The nor-

mality of the continuous variables was tested using the

Kolmogorov–Smirnov test. Total and subscale scores of

the FACT-Leu and SF-36 were calculated using scoring

algorithms. Multiple linear regression analyses were con-

ducted to assess predictors of patients’ total FACT-Leu

score and FCs’ PCS and MCS scores. Sociodemographic

and clinical variables for AL patients and FCs were also

entered as independent variables. All tests were two-

tailed, and a p-value of less than 0.05 was considered to

be statistically significant. Data entry and statistical ana-

lyses were performed using SPSS version 22.0 for Win-

dows (IBM Corp., Armonk, NY, USA).

Results

Participants’ characteristics

A total of 196 patient–FC dyads completed the survey.

The mean age of the patients was 36.94 ± 14.00 years

(ranging from 14 to 70 years), 54.6% were male, and

71.9% were married. Most patients were unemployed

(89.8%) and unaffiliated with a religion (52.6%). The vast

majority (83.7%) of the patients had a middle-school

education level or higher. AML was more common

(61.7%) than ALL (38.3%). The majority (81.1%) of pa-

tients were in the chemotherapy stage. About half

(46.4%) of the patients were undergoing initial treat-

ment. The median (IQR) duration since diagnosis was 5

(2–10) months. The median (IQR) monthly household

income per capita was 3 (2–5) thousand Yuan, but only

92 patients completed this question. The median (IQR)

medical cost was 150 (100–300) thousand Yuan.

The majority of FCs (53.6%) were female. The mean

age of the FCs was 38.93 ± 10.69 years (ranging from 18

to 66 years). The majority of the FCs were spouses

Wang et al. Health and Quality of Life Outcomes            (2020) 18:8 Page 3 of 9



(46.9%) or parents (25%) of the patients and were mar-

ried (87.8%), and 62.2% shared caregiving responsibilities

with another person. Most were unemployed (67.9%)

and affiliated with a religion (51%). Most FCs’ education

levels were middle-school or higher (82.6%). The major-

ity of FCs indicated that they completely (50.5%) or par-

tially (46.9%) understood the patient’s disease. The

median (IQR) number of hours of caregiving per day

was 20 (10–24).

QOL of AL patients and their FCs

Table 1 shows the QOL of AL patients and FCs. Com-

pared with the results of a previous study [41], in which

the FACT-Leu questionnaire was developed and vali-

dated among leukemia patients, the patients in this study

had a significantly lower total QOL score and signifi-

cantly lower scores in all domains (t = 12.96–34.91, p <

0.001). The FCs had significantly lower scores on all sub-

scales excluding RE (t = –0.01, p = 0.993) compared with

Chinese FCs caring for elderly people with chronic dis-

eases (t = 2.55–14.36, p < 0.05) [42].

Table 2 shows the relationships between sociodemo-

graphic and clinical characteristics and QOL of patients

and FCs. Total QOL score was significantly higher for

female patients compared with male patients (t = − 2.03,

p = 0.044). Employed patients had significantly lower

QOL than those who were unemployed (t = − 3.234, p =

0.001). There was a significant difference in QOL by

phase of treatment (chemotherapy or non-chemotherapy

treatment) (t = − 2.03, p = 0.044). However, there was no

difference in the QOL of patients during initial and non-

initial treatment (t = 0.680, p = 0.498). There was also no

difference in QOL among patients with FCs who had

different relationships with the patients (F = 1.126, p =

0.346). For FCs, the PCS score was significantly higher

for FCs aged < 45 years than for those of other ages (F =

3.798, p = 0.024). Married FCs had significantly lower

PCS (t = 3.758, p < 0.001) and MCS (t = 4.626, p < 0.001)

scores than unmarried FCs. The PCS score significantly

increased as the educational level of the FCs increased

(F = 9.299, p < 0.001). Employed FCs had a significantly

higher PCS score than unemployed FCs (t = 2.722, p =

0.007). Parents had the lowest PCS (F = 4.644, p = 0.001)

and MCS (F = 4.621, p = 0.001) scores compared with

FCs with other relationships to patients. Moreover, fe-

male FCs had a significantly higher MCS score (t = −

3.573, p = 0.004).

Factors associated with QOL of AL patients and FCs

Total FACT-Leu score and SF-36 PCS and MCS scores

were used as dependent variables. Multiple linear regres-

sion analyses were conducted to assess the relationships

between potentially associated factors and dependent

variables. First, AL patients’ age, educational level, em-

ployment, and average monthly household income per

capita were entered into the model to determine which

factors explained the variance in the QOL of AL pa-

tients. Of these four variables, age and employment

Table 1 Quality of life scores of patients and FCs (mean ± SD)

Domain Previous research [41, 42] Current study t p

AL patients PWB 22.9 ± 4.90 11.89 ± 6.31 24.42 < 0.001

(FACT-Leu) SWB 24.7 ± 4.10 18.12 ± 4.68 19.66 < 0.001

EWB 18.8 ± 4.20 8.63 ± 4.34 34.73 < 0.001

FWB 18.3 ± 6.40 12.13 ± 6.66 12.96 < 0.001

Leu subscale 52.1 ± 9.00 26.62 ± 10.22 34.91 < 0.001

Total score 93.4 ± 18.90 76.80 ± 16.44 14.14 < 0.001

FCs PF 90.65 ± 8.53 87.88 ± 15.22 2.55 0.012

(SF-36) RP 52.64 ± 34.39 43.75 ± 43.44 2.87 0.005

BP 84.60 ± 9.91 81.30 ± 17.97 2.57 0.011

GH 52.36 ± 13.15 45.77 ± 9.04 10.21 < 0.001

VT 66.52 ± 10.39 59.16 ± 14.31 7.20 < 0.001

SF 75.71 ± 16.71 56.44 ± 19.30 13.98 < 0.001

RE 40.96 ± 35.09 40.99 ± 41.25 −0.01 0.993

MH 65.67 ± 11.86 53.45 ± 11.91 14.36 < 0.001

PCS 70.06 ± 16.49 64.67 ± 15.44 4.88 < 0.001

MCS 62.22 ± 18.51 52.5 ± 13.49 10.08 < 0.001

PWB physical well-being, SWB social/family well-being, EWB emotional well-being, FWB functional well-being, PF physical functioning, RP role physical, BP bodily

pain, GH general health perception, VT vitality, SF social functioning, RE role emotional, MH mental health, PCS physical component summary, MCS mental

component summary, SD standard deviation AL acute leukemia, FC family caregiver, FACT-Leu Functional Assessment of Cancer Therapy-Leukemia, SF-36 36-item

Short-Form Health Survey
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Table 2 Relationships between sociodemographic and clinical characteristics and quality of life of patients and FCs

Characteristic Total FACT-Leu score (Patients) SF-36 PCS score (FCs) SF-36 MCS score (FCs)

Mean ± SD Statistic p Mean ± SD Statistic p Mean ± SD Statistic p

Sex −2.03 (t) 0.044 −0.004 (t) 0.997 −3.573 (t) 0.004

Male 74.65 ± 16.41 64.67 ± 14.76 48.92 ± 13.86

Female 79.39 ± 16.19 64.68 ± 16.09 55.62 ± 12.40

Age (years) 2.259 (F) 0.107 3.798 (F) 0.024 2.587 (F) 0.078

< 45 75.38 ± 16.11 66.88 ± 15.49 54.16 ± 14.33

45–59 81.39 ± 16.20 60.52 ± 14.83 49.59 ± 11.54

60–74 76.33 ± 18.70 65.75 ± 13.36 50.72 ± 11.33

Marital status −0.793 (t) 0.429 3.758 (t) < 0.001 4.626 (t) < 0.001

Married 77.38 ± 16.31 63.18 ± 15.42 50.93 ± 12.94

Unmarried 75.31 ± 16.81 75.42 ± 10.80 63.86 ± 11.98

Educational level 0.132 (F) 0.876 9.299 (F) 0.000 1.578 (F) 0.209

Primary school or below 75.75 ± 12.86 55.96 ± 14.81 51.25 ± 12.47

Middle or high school 77.29 ± 18.21 64.85 ± 14.85 51.57 ± 13.16

University or higher 76.37 ± 14.38 70.10 ± 14.78 55.38 ± 14.64

Religious belief 0.039 (t) 0.969 0.332 (t) 0.740 −0.463 (t) 0.644

Yes 76.75 ± 16.12 64.32 ± 17.16 52.95 ± 13.48

No 76.85 ± 16.79 65.05 ± 13.51 52.05 ± 13.55

Employment −3.234 (t) 0.001 2.722 (t) 0.007 0.893 (t) 0.373

Employed 65.80 ± 16.66 68.97 ± 14.66 53.76 ± 14.70

Unemployed 78.05 ± 15.99 64.64 ± 15.44 51.92 ± 12.89

Type of leukemia −0.948 (t) 0.344

AML 77.68 ± 17.14

ALL 75.39 ± 15.24

Treatment −2.030 (t) 0.044

Chemotherapy 75.66 ± 15.62

Non-chemotherapy 81.70 ± 19.03

Undergoing initial treatment 0.680 (t) 0.498

Yes 77.66 ± 15.43

No 76.06 ± 17.30

Relationship to patient 1.126 (F) 0.346 4.644 (F) 0.001 4.621 (F) 0.001

Spouse 78.17 ± 13.88 63.33 ± 15.13 51.66 ± 13.04

Parent 73.06 ± 18.39 60.61 ± 15.67 49.26 ± 13.61

Child 79.02 ± 19.30 67.99 ± 14.37 53.87 ± 13.75

Sibling 72.14 ± 20.68 74.29 ± 15.78 62.78 ± 8.25

Other 76.57 ± 6.58 81.79 ± 2.27 68.23 ± 1.66

Understanding of the disease 0.726 (F) 0.458 1.640 (F) 0.197

Incomplete 59.50 ± 16.29 42.49 ± 7.42

Partial 63.73 ± 16.11 52.11 ± 14.77

Complete 65.82 ± 14.80 53.39 ± 12.29

ALL acute lymphoblastic leukemia, AML acute myelogenous leukemia, SD standard deviation, PCS physical component summary, MCS mental component

summary, FC family caregiver, FACT-Leu Functional Assessment of Cancer Therapy-Leukemia, SF-36 36-item Short-Form Health Survey
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explained the largest proportion of the variance (total

FACT-Leu score model: F = 2.759, p = 0.033, R2 = 0.113,

adjusted R2 = 0.072). The results are shown in Table 3.

Second, FCs’ age, educational level, type of caregiving

(independent or assisted by others), understanding of

the disease, relationship to patient, and MCS score were

entered into the PCS model. Of these variables, educa-

tion and MCS score explained the largest proportion of

the variance (PCS model: F = 30.703, P = 0.000, R2 =

0.494, adjusted R2 = 0.478). Third, FCs’ age, sex, educa-

tional level, type of caregiving (independent or assisted

by others), understanding of the disease, relationship to

patient, and PCS score were entered into the MCS

model. Of these variables, FCs’ sex and PCS score ex-

plained the largest proportions of the variance (MCS

model: F = 23.626, p < 0.001, R2 = 0.468, adjusted R2 =

0.448). The results are shown in Table 4.

Discussion

Participants’ QOL

To the best of our knowledge, this study is the first at-

tempt in mainland China to concurrently examine the

QOL of both patients with AL and their FCs. The find-

ings of this study indicate that AL patients have a lower

QOL on all subscales compared with those reported by

a previous study conducted in the USA [41]. The lower

scores across all the QOL domains may have been due

to differences in particular sociodemographic and clin-

ical characteristics (including treatment and the predict-

ability of cancer progression) of the samples in the two

studies. In particular, most patients in the present study

were males (54.6%) aged < 45 years (69.9%), who tend to

have lower QOL than other demographic subgroups.

This is consistent with a study in Iran, which showed

that patients with AL had poor QOL, especially male pa-

tients [43], possibly owing to traditional cultural prac-

tices in which males have more family responsibilities

and other obligations. The employed patients (10.2%)

had significantly lower QOL compared with the un-

employed patients, possibly because working aggravated

the patients’ fatigue and physical burden. Patients under-

going chemotherapy had lower QOL, because adverse

reactions to chemotherapy aggravate physical burdens

[44]. Surprisingly, there was no difference in QOL be-

tween patients undergoing initial and non-initial treat-

ment, contrary to the results of a study conducted in the

USA [6]. Although the differences were not significant,

patients cared for by parents and siblings had lower

QOL than other patients, suggesting that close FC rela-

tionships may influence patients’ QOL. A larger study is

needed to verify this result.

The FCs had lower QOL (in each domain except RE)

compared with Chinese FCs caring for elderly people

with chronic diseases [42]. These findings may be attrib-

uted to the following factors. First, AL symptoms are

more serious and complex than those of many chronic

diseases. Second, about half (46.9%) of the FCs of the AL

patients were spouses, whereas the majority of FCs car-

ing for the elderly are adult children [42]. Similar re-

search indicated that FCs who were the spouses of the

patients they were caring for had lower QOL than other

FCs [45]. In our study, married FCs and FCs aged ≥45

years had worse QOL. This is consistent with the find-

ings of another study of FCs caring for cancer patients,

which showed that younger FCs had better QOL [46].

Increased educational level also led to better QOL, sug-

gesting that FCs with more education may have more

access to health-related information and pay more heed

to their physical and mental health. On the other hand,

those with less education have limited access to health-

related information and may have insufficient incomes

to deal with the changes brought about by disease. This

reminds us that particular attention should be paid to

those from lower-income families and those with lower

educational levels; this may include providing them with

the necessary information and emotional and financial

support. Significantly, employed FCs had better PCS

than those who were unemployed. This may be partly

explained by the fact that employed FCs have fewer car-

ing responsibilities, leaving them with more time for

their usual activities and for relaxation. In addition, as

parents had the lowest PCS and MCS scores compared

with FCs with other relationships to the patients, the

parents of patients need more supportive care.

Table 3 Factors associated with quality of life of AL patients

Predictors Total FACT-Leu score

Adjusted β t-value p

Age 0.214 1.993 0.049

Educational level 0.097 0.896 0.373

Employment 0.203 2.002 0.048

Average monthly household income per capita 0.192 1.852 0.067

R2 0.113

Adjusted R2 0.072

AL acute leukemia, FACT-Leu Functional Assessment of Cancer Therapy-Leukemia
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Factors associated with patients’ and FCs’ QOL

The factors associated with total FACT-Leu score in-

cluded patients’ age and employment. This revealed that

the QOL of AL patients increased with age. However,

this was inconsistent with the results of the univariate

analysis. This may be due to the choice of age subgroups

and the limited sample size. Meanwhile, this finding also

highlights that it is important for patients to rest instead

of continuing to work after the diagnosis of disease. Un-

expectedly, only 92 patients completed the item on

household income. This may have been partly owing to

the conservative culture in China that leads to a reluc-

tance to disclose one’s financial status, as well as the in-

convenience of calculating one’s household income. This

suggests that the average monthly household income per

capita is not the best indicator by which to evaluate the

family economic situation of patients. The average

monthly household income per capita in this study was

3000 Yuan, which is below the average income in China.

This may be partly explained by the fact that the major-

ity of patients and their FCs were unemployed and thus

did not have a steady income to pay for expensive treat-

ments. The results indicated that financial difficulties re-

lated to the burden of AL were likely to impair patients’

QOL, consistent with other studies that found financial

difficulties to be a strong predictor of impaired health

status among cancer patients [47, 48].

Notably, our study indicated that FCs’ educational

level and MCS score were significantly associated with

their PCS score. A higher educational level led to higher

QOL among FCs, possibly owing to stronger self-

adjustment and adaptability. Generally, people with

higher education earn relatively higher incomes and have

fewer financial burdens. A poorer PCS was associated

with a poorer MCS owing to the burden of symptoms

and psychological stress, which indicated that the two

scores could be used to predict each other. This

highlights the importance of FCs’ mental well-being as

well as their physical well-being. Moreover, PCS score

was also associated with FCs’ sex and marital status. Fe-

male and unmarried FCs had higher QOL. The trad-

itional Chinese view is that unmarried and female

individuals have fewer family responsibilities and bur-

dens, which may explain their higher QOL. Particular at-

tention should be paid to married and male FCs,

especially those with poor physical health.

Limitations

The present study had several limitations. First, the sur-

vey was conducted in only one province, which limits

the generalizability of the findings. However, the findings

regarding the factors associated with the QOL of FCs

are unlikely to be seriously influenced by sample selec-

tion bias. Second, the sample size was relatively small,

because it is challenging to recruit patient–FC dyads

given that not one but two individuals must independ-

ently agree to participate. In addition, as different instru-

ments were used to assess the QOL of patients and FCs,

no direct comparison between them could be made.

Conclusions

Our findings have clear clinical implications regarding

the focus of interventions. First, AL patients and their

FCs had lower QOL than other patient groups; this was

considered to be because the trajectory of AL is unpre-

dictable and AL patients often experience acute deterio-

rations and serious symptom burdens. This clearly

indicates that intervention for AL patients and their FCs

is essential. Second, FCs’ general health should be con-

sidered during the course of treatment and nursing. Not

only patients’ physical and mental health but also overall

family well-being should be assessed. Cancer is the most

researched area in artificial intelligence (AI) in Medicine

[49]. Tailored interventions such as using AI to provide

Table 4 Factors associated with quality of life of FCs

Predictors SF-36 PCS SF-36 MCS

Adjusted β t-value p Adjusted β t-value p

Age −0.028 −0.513 0.608 0.008 0.143 0.887

Sex 0.241 4.177 < 0.001

Educational level 0.204 3.823 < 0.001 −0.042 −0.729 0.467

Understanding of disease 0.024 0.452 0.652 0.038 0.705 0.482

Relationship to patient 0.068 1.223 0.223 0.011 0.195 0.846

Type of caregiving −0.009 −0.166 0.868 −0.022 − 0.400 0.690

PCS 0.643 11.216 < 0.001

MCS 0.625 11.521 < 0.001

R2 0.494 0.468

Adjusted R2 0.478 0.448

FC family caregiver, SF-36 36-item Short-Form Health Survey, PCS physical component summary, MCS mental component summary
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information and emotional support to patient-FC dyads

should be developed to improve the QOL of this group.

Finally, future studies should explore more factors that

potentially underlie the QOL of patient–FC dyads, such

as family function, therapeutic regimen, financial diffi-

culties, and comorbidities.

Abbreviations

AL: Acute leukemia; ALL: Acute lymphoblastic leukemia; AML: Acute

myelogenous leukemia; FACT-Leu: Functional Assessment of Cancer Therapy-

Leukemia; FC: Family caregiver; IQR: Interquartile range; MCS: Mental

component summary; PCS: Physical component summary; QOL: Quality of

life; RE: Role emotional; SF-36: 36-item Short-Form Health Survey

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in

published maps and institutional affiliations.

Acknowledgements

We would like to thank all participants for their time. All authors approved

the final manuscript and have participated sufficiently in the work to take

public responsibility for appropriate portions of the content.

Authors’ contributions

JY, YW, and RH participated in the design of the study. JY, JC, YW, and YL

collected and processed the data. CW, JY, and RH performed the statistical

analysis and drafted the manuscript. YW and RH participated in its design

and revised the manuscript. All authors read and approved the final

manuscript.

Funding

This study was supported by the Scientific Research Talents Training Project

of the Fujian Province Health Commission (grant no. 2018-ZQN-63) and the

Natural Scientific Foundation Project of Fujian Province (grant no. 2019

J01684).

Availability of data and materials

The datasets generated during and/or analyzed during the current study are

available from the corresponding authors on reasonable request.

Ethics approval and consent to participate

The study was approved by the Ethics Committee of the Fujian Medical

University (IRB Ref No: 2017/00049). All participants read and signed

informed consent agreements prior to the initiation of the study.

Consent for publication

Not applicable.

Competing interests

The authors declare no potential competing interests.

Author details
1School of Nursing, Fujian Medical University, No. 1 Xueyuan Road, Shangjie

Town, Minhou County, Fuzhou City 350108, Fujian Province, China.
2Department of Hematology and Rheumatology, the First Affiliated Hospital

of Fujian Medical University, No. 20 of Chazhong Road, Taijiang District,

Fuzhou City 350004, Fujian Province, China. 3Department of Hematology,

Fujian Medical University Union Hospital, No. 29 Xinquan Road, Gulou

District, Fuzhou City 350001, Fujian Province, China.

Received: 5 September 2019 Accepted: 2 January 2020

References

1. Rose-Inman H, Kuehl D. Acute Leukemia. Hematol Oncol Clin North Am.

2017;31(6):1011–28.

2. Odejide OO, Cronin AM, Condron NB, Fletcher SA, Earle CC, Tulsky JA, et al.

Barriers to quality end-of-life Care for Patients with Blood Cancers. J Clin

Oncol. 2016;34(26):3126–32.

3. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer

statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide

for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394–424.

4. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, et al. Cancer statistics

in China, 2015. CA Cancer J Clin. 2016;66(2):115–32.

5. Albrecht TA. Physiologic and psychological symptoms experienced by

adults with acute leukemia: an integrative literature review. Oncol Nurs

Forum. 2014;41(3):286–95.

6. Leak Bryant A, Coffman EM, Phillips B, Gray TF, Knafl GJ, Klepin HD, et al.

Symptoms, mobility and function, and quality of life in adults with acute

leukemia during initial hospitalization. Oncol Nurs Forum. 2018;45(5):653–64.

7. Bosshard R, O'Reilly K, Ralston S, Chadda S, Cork D. Systematic reviews of

economic burden and health-related quality of life in patients with acute

myeloid leukemia. Cancer Treat Rev. 2018;69:224–32.

8. Efficace F, Breccia M, Avvisati G, Cottone F, Intermesoli T, Borlenghi E, et al.

Health-related quality of life, symptom burden, and comorbidity in long-

term survivors of acute promyelocytic leukemia. Leukemia. 2018;https://doi.

org/10.1038/s41375-018-0325-4.

9. Manitta V, Zordan R, Cole-Sinclair M, Nandurkar H, Philip J. The symptom

burden of patients with hematological malignancy: a cross-sectional

observational study. J Pain Symptom Manag. 2011;42(3):432–42.

10. Tran B, Dang A, Truong N, Ha G, Nguyen H, Do H, et al. Depression and

quality of life among patients living with HIV/AIDS in the era of universal

treatment access in Vietnam. Int J Environ Res Public Health. 2018;15(12):

2888.

11. Ngo CQ, Phan PT, Vu GV, Pham QLT, Nguyen LH, Vu GT, et al. Effects of

different comorbidities on health-related quality of life among respiratory

patients in Vietnam. J Clin Med. 2019;8(2):214.

12. Vu HM, Dang AK, Tran TT, Vu GT, Truong NT, Nguyen CT, et al. Health-

Related Quality of Life Profiles among Patients with Different Road Traffic

Injuries in an Urban Setting of Vietnam. Int J Environ Res Public Health.

2019;16(8). https://doi.org/10.3390/ijerph16081462.

13. Nguyen SH, Nguyen LH, Vu GT, Nguyen CT, Le THT, Tran BX, et al. Health-

Related Quality of Life Impairment among Patients with Different Skin

Diseases in Vietnam: A Cross-Sectional Study. Int J Environ Res Public

Health. 2019;16(3). https://doi.org/10.3390/ijerph16030305

14. Lin CR, Chen SC, Simard S, Chang JT, Lai YH. Psychometric testing of the

fear of Cancer recurrence inventory-caregiver Chinese version in cancer

family caregivers in Taiwan. Psycho-oncology. 2018;27(6):1580–8.

15. Chung BPM, Leung D, Leung SM, Loke AY. Beyond death and dying: how

Chinese spouses navigate the final days with their loved ones suffering

from terminal cancer. Support Care Cancer : official journal of the

Multinational Association of Supportive Care in Cancer. 2018;26(1):261–7.

16. Choo CC, Chew PKH, Tan P, Choo JQ, Choo AMH, Ho RC, et al. Health-

Related Quality of Life in Pediatric Patients with Leukemia in Singapore: A

Cross-Sectional Pilot Study. Int J Environ Res Public Health. 2019;16(12).

https://doi.org/10.3390/ijerph16122069.

17. Northouse L, Williams AL, Given B, McCorkle R. Psychosocial care for family

caregivers of patients with cancer. J Clin Oncol : official journal of the

American Society of Clinical Oncology. 2012;30(11):1227–34.

18. Nissen KG, Trevino K, Lange T, Prigerson HG. Family relationships and

psychosocial dysfunction among family caregivers of patients with

advanced Cancer. J Pain Symptom Manag. 2016;52(6):841–9 e1.

19. Lim HA, Tan JY, Chua J, Yoong RK, Lim SE, Kua EH, et al. Quality of life of

family caregivers of cancer patients in Singapore and globally. Singap Med

J. 2017;58(5):258–61.

20. Choi YS, Hwang SW, Hwang IC, Lee YJ, Kim YS, Kim HM, et al. Factors

associated with quality of life among family caregivers of terminally ill

cancer patients. Psycho-oncology. 2016;25(2):217–24.

21. Wittenberg E, Borneman T, Koczywas M, Del Ferraro C, Ferrell B. Cancer

communication and family caregiver quality of life. Behavioral sciences.

2017;7(1):1–8.

22. Lee KC, Hsieh YL, Lin PC, Lin YP. Sleep pattern and predictors of sleep

disturbance among family caregivers of terminal ill patients with Cancer in

Taiwan: a longitudinal study. Am J Hosp Palliat Care. 2018;35(8):1109–17.

23. Tanimukai H, Hirai K, Adachi H, Kishi A. Sleep problems and psychological

distress in family members of patients with hematological malignancies in

the Japanese population. Ann Hematol. 2014;93(12):2067–75.

24. Valeberg BT, Grov EK. Symptoms in the cancer patient: of importance for

their caregivers' quality of life and mental health? Eur J Oncol Nurs : the

official journal of European Oncology Nursing Society. 2013;17(1):46–51.

Wang et al. Health and Quality of Life Outcomes            (2020) 18:8 Page 8 of 9

https://doi.org/10.1038/s41375-018-0325-4
https://doi.org/10.1038/s41375-018-0325-4
https://doi.org/10.3390/ijerph16081462
https://doi.org/10.3390/ijerph16030305
https://doi.org/10.3390/ijerph16122069


25. Kent EE, Rowland JH, Northouse L, Litzelman K, Chou WY, Shelburne N,

et al. Caring for caregivers and patients: research and clinical priorities for

informal cancer caregiving. Cancer. 2016;122(13):1987–95.

26. Lee YJ, Kim JE, Choi YS, Hwang IC, Hwang SW, Kim YS, et al. Quality of life

discordance between terminal cancer patients and family caregivers: a

multicenter study. Support Care Cancer : official journal of the Multinational

Association of Supportive Care in Cancer. 2016;24(7):2853–60.

27. Gotze H, Brahler E, Gansera L, Schnabel A, Gottschalk-Fleischer A, Kohler N.

Anxiety, depression and quality of life in family caregivers of palliative

cancer patients during home care and after the patient's death. Eur J

Cancer Care. 2018;27(2):e12606.

28. Son KY, Lee CH, Park SM, Lee CH, Oh SI, Oh B, et al. The factors associated

with the quality of life of the spouse caregivers of patients with cancer: a

cross-sectional study. J Palliat Med. 2012;15(2):216–24.

29. Buhse M, Della Ratta C, Galiczewski J, Eckardt P. Caregivers of older persons

with multiple sclerosis: determinants of health-related quality of life. J

Neurosci Nurs : journal of the American Association of Neuroscience Nurses.

2015;47(2):E2–E12.

30. Kamenskaya O, Klinkova A, Loginova I, Chernyavskiy A, Lomivorotov VV,

Karaskov A. Factors affecting the quality of life before and after surgery in

patients with chronic thromboembolic pulmonary hypertension. Qual Life

Res : an international journal of quality of life aspects of treatment, care and

rehabilitation. 2018;27(3):747–54.

31. Anaforoglu I, Ramazanogullari I, Algun E, Kutanis R. Depression, anxiety and

quality of life of family caregivers of patients with type 2 diabetes. Med

Princ Pract : international journal of the Kuwait University, Health Science

Centre. 2012;21(4):360–5.

32. Chen ML, Chu L, Chen HC. Impact of cancer patients' quality of life on that

of spouse caregivers. Support Care Cancer : official journal of the

Multinational Association of Supportive Care in Cancer. 2004;12(7):469–75.

33. Wadhwa D, Burman D, Swami N, Rodin G, Lo C, Zimmermann C. Quality of

life and mental health in caregivers of outpatients with advanced cancer.

Psycho-oncology. 2013;22(2):403–10.

34. Cannas G, Thomas X. Supportive care in patients with acute leukaemia:

historical perspectives. Blood transfusion =. Trasfusione del Sangue. 2015;

13(2):205–20.

35. Meng Q, Yang Z, Wu Y, Xiao Y, Gu X, Zhang M, et al. Reliability analysis of

the Chinese version of the functional assessment of Cancer therapy -

leukemia (FACT-Leu) scale based on multivariate generalizability theory.

Health Qual Life Outcomes. 2017;15(1):93.

36. Lam CL, Tse EY, Gandek B, Fong DY. The SF-36 summary scales were valid,

reliable, and equivalent in a Chinese population. J Clin Epidemiol. 2005;

58(8):815–22.

37. Bunevicius A. Reliability and validity of the SF-36 health survey

questionnaire in patients with brain tumors: a cross-sectional study. Health

Qual Life Outcomes. 2017;15(1):92.

38. Bagheri Z, Jafari P, Faghih M, Allahyari E, Dehesh T. Testing measurement

equivalence of the SF-36 questionnaire across patients on hemodialysis and

healthy people. Int Urol Nephrol. 2015;47(12):2013–21.

39. Roger C.M.HO, FU EHY, CHUA ANC, A.C.CHEAK A, MAK A. Clinical and

psychosocial factors associated with depression and anxiety in Singaporean

patients with rheumatoid arthritis. Int J Rheum Dis. 2011;14:37–47.

40. Ho RC, Giam YC, Ng TP, Mak A, Goh D, Zhang MW, et al. The influence of

childhood atopic dermatitis on health of mothers, and its impact on Asian

families. Pediatr Allergy Immunol : official publication of the European

Society of Pediatric Allergy and Immunology. 2010;21(3):501–7.

41. Cella D, Jensen SE, Webster K, Hongyan D, Lai JS, Rosen S, et al. Measuring

health-related quality of life in leukemia: the functional assessment of

Cancer therapy--leukemia (FACT-Leu) questionnaire. Value Health : the

journal of the International Society for Pharmacoeconomics and Outcomes

Research. 2012;15(8):1051–8.

42. Xie H, Cheng C, Tao Y, Zhang J, Robert D, Jia J, et al. Quality of life in

Chinese family caregivers for elderly people with chronic diseases. Health

Qual Life Outcomes. 2016;14(1):99.

43. Miladinia M, Baraz S, Ramezani M, Malehi AS. The relationship between pain,

fatigue, sleep disorders and quality of life in adult patients with acute

leukaemia: During the first year after diagnosis. Eur J Cancer Care. 2018;

27(1). https://doi.org/10.1111/ecc.12762.

44. Wehrle A, Kneis S, Dickhuth HH, Gollhofer A, Bertz H. Endurance and

resistance training in patients with acute leukemia undergoing induction

chemotherapy-a randomized pilot study. Support Care Cancer : official

journal of the Multinational Association of Supportive Care in Cancer. 2018.

https://doi.org/10.1007/s00520-018-4396-6.

45. Yu H, Li L, Liu C, Huang W, Zhou J, Fu W, et al. Factors associated with the

quality of life of family caregivers for leukemia patients in China. Health

Qual Life Outcomes. 2017;15(1):55.

46. Shahi V, Lapid MI, Kung S, Atherton PJ, Sloan JA, Clark MM, et al. Do age

and quality of life of patients with cancer influence quality of life of the

caregiver? J Geriatr Oncol. 2014;5(3):331–6.

47. Xia J, Tang Z, Deng Q, Yang R, Wang J, Yu J. Predictors of the quality of life

in Chinese breast cancer survivors. Breast Cancer Res Treat. 2018;167(2):537–

45.

48. Chen JE, Lou VW, Jian H, Zhou Z, Yan M, Zhu J, et al. Objective and

subjective financial burden and its associations with health-related quality

of life among lung cancer patients. Support Care Cancer : official journal of

the Multinational Association of Supportive Care in Cancer. 2018;26(4):1265–

72.

49. Tran BX, Vu GT, Ha GH, Vuong QH, Ho MT, Vuong TT, et al. Global Evolution

of Research in Artificial Intelligence in Health and Medicine: A Bibliometric

Study. J Clin Med. 2019;8(3). https://doi.org/10.3390/jcm8030360.

Wang et al. Health and Quality of Life Outcomes            (2020) 18:8 Page 9 of 9

https://doi.org/10.1111/ecc.12762
https://doi.org/10.1007/s00520-018-4396-6
https://doi.org/10.3390/jcm8030360

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and participants
	Measurements
	Participants’ sociodemographic and clinical characteristics
	Functional assessment of Cancer therapy-leukemia
	Medical outcomes study 36-item short-form health survey

	Statistical analysis

	Results
	Participants’ characteristics
	QOL of AL patients and their FCs
	Factors associated with QOL of AL patients and FCs

	Discussion
	Participants’ QOL
	Factors associated with patients’ and FCs’ QOL
	Limitations

	Conclusions
	Abbreviations
	Publisher’s Note
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References

