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Abstract 

Background  Health literacy (HL), self-efficacy (SE), social support (SS) and fear of disease progression (FOP) are all 
important factors affecting health-related quality of life (HRQoL) in cancer patients. However, their synergistic effects 
and underlying mechanisms on HRQoL in cancer patients remain unclear. Therefore, the purpose of this study 
was to construct a structural equation model (SEM) to explore the underlying mechanism of factors affecting HRQoL. 
It is hoped that this study will provide a theoretical basis for future interventions.

Methods  A cross-sectional design and convenience sampling method were used to investigate cancer inpatients 
in two general hospitals in Chongqing and Chengdu. Data were collected using structured scales, including HL, SE, SS, 
FOP and HRQoL. Finally, the SEM was constructed, and P ≤ 0.05 was considered significant.

Results  There were 1749 participants included in this study. Correlation analysis showed that all variables were 
significantly correlated with one another except for symptoms, physical health (PD) and social family (SF) (p < 0.01). 
The SEM of the HRQoL had a good overall fit (GFI = 0.943, AGFI = 0.917, NFI = 0.950, RFI = 0.936, CFI = 0.955, IFI = 0.955, 
RMSEA = 0.072). The model indicated that HL had the strongest correlation with HRQoL (β = 0.398, p < 0.01), followed 
by FOP (β = -0.364, p < 0.01), SE (β = 0.347, p < 0.01) and SS (β = 0.184, p < 0.01).

Conclusions  The HRQoL of cancer patients is correlated with HL, SS, SE and FOP. HL can directly affect HRQoL 
and mediate HRQoL through SS and SE. Future programs should consider HL promotion, SE improvement and SS 
expansion as the breakthrough point when designing targeted intervention strategies. At the same time, the impor‑
tance of the impact of FOP on the HRQoL of patients with cancer should not be ignored.
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Introduction
Cancer is one of the leading causes of morbidity and 
mortality worldwide [1]. According to the latest global 
cancer burden data for 2020 released by the Interna-
tional Agency for Research on Cancer, there were 19.29 
million new cancer cases in the world in 2020, of which 
4.57 million were newly diagnosed in China, account-
ing for 23.7%, ranking first in the world [2, 3]. With the 
change in medical models and the progress of medical 
technology, the 5-year survival rate of malignant tumors 
in China has increased from 30.9% 10 years ago to 40.5% 
at present [4]. The survival period of cancer patients has 
been significantly prolonged, resulting in more attention 
being paid to health-related quality of life (HRQoL) dur-
ing their survival years [5].

HRQoL, which is regarded as patients’ perception of 
the effect of illness and treatment on their current level 
of physical, mental, and social functioning [6, 7], has 
become not only a comprehensive health indicator in 
clinical treatments and interventions but also a way to 
assess the effectiveness of any disease management plan 
and health status [8, 9]. For example, several studies have 
shown that HRQoL can be used as a predictive factor of 
morbidity and mortality in patients with cancer [6, 10]. 
It has also become a core outcome measure for provid-
ing comprehensive care and supporting clinical decision-
making [11]. Therefore, it is very important to study the 
HRQoL of cancer patients.

In an exploration of the factors affecting the HRQoL 
of cancer patients, in addition to the disease itself, it has 
been reported that HRQoL is also affected by a patient’s 
personal characteristics, such as health literacy (HL), 
self-efficacy (SE), social support (SS) and psychological 
characteristics [11–14].

Fear of disease progression (FOP) is one of the most 
common psychological symptoms in patients, which 
can cause cognitive and behavioral changes, increase the 
pain cancer patients feel, and lead to varying degrees of 
decreased quality of life [12, 15, 16]. When FOP becomes 
severe, it becomes dysfunctional [12, 16]. Certainly, the 
fear that cancer may develop can also be a motivating 
factor in promoting healthy behavior or adherence [17, 
18]. Therefore, it would be important to explore the fac-
tors that moderate the impact on FOP.

SE is an important determinant of intention and behav-
ior, which have been shown to positively influence self-
management behaviors in chronic disease populations. 
SE can not only regulate patients’ behaviors and emo-
tions but also encourage patients to actively monitor 
their own conditions and improve their quality of life. 
Previous investigations have shown that self-efficacy can 
compensate the negative impact of illness perception (IP) 
on FOP in cancer patients [10, 18]. Patients who had a 

lower self-efficacy may more likely to have a higher FOP 
[19]. Therefore, self-efficacy can also improve the HRQoL 
of patients by influencing FOP.

HL, which is a determinant of health management, is 
also a key driving factor promoting better HRQoL among 
patients with cancer [20]. HL is the degree of skills and 
competencies that an individual needs to obtain, pro-
cess, comprehend, and use basic health information and 
services to make good health-related decisions, reduce 
their health risks, and increase their HRQoL [21]. Some 
studies found associations between limited HL and poor 
health outcomes, such as inadequate utilization of health 
care services, higher hospitalization rates and mortality, 
difficulty in making treatment decisions once diagnosed, 
worse skills in interpreting health information, challenges 
in understanding medication-related instructions, and 
difficulty in managing their medications [13, 20, 22, 23]. 
Inadequate HL has also recently been recognized as a 
barrier to adaptive self-management behaviors in those 
with long-term chronic conditions [20, 23]. There is 
also a significant correlation between HL and SE, which 
affects the HRQoL of patients [11].

SS is one factor that underlies the relationship between 
HL and HRQoL. People with limited HL often feel self-
abasement and shame, which prevents them from seek-
ing help. Health education can help individuals establish 
a good social support system by improving their HL. 
Some studies have shown that HL is positively correlated 
with SS [14, 24]. In addition, SS mediates the association 
of HL with HRQoL.

Based on the above mentioned literature, previous 
studies have explored the relationship between any one 
or two of the above factors and the HRQoL of Chinese 
cancer patients. However, there is relatively little under-
standing of the synergistic effect (Synergistic effect refers 
to the fact that multiple factors or individuals promote, 
cooperate, and collaborate with each other in the process 
of cooperation, resulting in results that are superior to 
those of a single factor or individual.) or potential under-
lying mechanisms of these factors on HRQoL. Therefore, 
the purpose of this study was to a construct a structural 
equation model (SEM) to explore between HRQoL, HL, 
SS, SE and FOP and revealed the relationship between 
HL and HRQoL and whether this was mediated by SS, SE 
and FOP, which can provide theoretical basis and inter-
vention ideas for us to better to improve the HRQoL of 
Chinese cancer patients. The hypothesized model is 
shown in Fig. 1.

Methods
Study design and participants
A cross-sectional survey design was used to select par-
ticipants from two hospitals, one in Chengdu and 
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another in Chongqing. The following inclusion criteria 
were applied: (1) at least 18 years old, (2) with a patho-
logical diagnosis of cancer, (3) willing to provide written 
informed consent, and (4) without cognitive impairment 
or mental disorder. The study scope and purpose were 
explained to the patients, and written informed consent 
was obtained from patients who met the inclusion crite-
ria prior to the investigation. The investigators were the 
nursing staff of the Oncology Department. After train-
ing, they conducted a field investigation. Answers to the 
questionnaire were collected either through face-to-face 
interviews or through self-administered questionnaires 
completed by the literate participants. A total of 1,800 
cancer survivors were surveyed, and 1,753 responded. 4 
of them were excluded because they failed to complete 
the questionnaires, we obtained a total of 1749 valid 
questionnaires.

Instruments
General information questionnaire
The questionnaire included the general information of 
the patients, as well as blood type, occupation, monthly 
income, medical burden, place of residence, religious 
beliefs, main caregivers, family companionship, mood 
state, efforts made to treat their serious illness, and the 
decision-maker for their existing treatment plans.

Health literacy
HL was measured using the Health Literacy Manage-
ment Scale (HeLMS) developed by Jordan et  al. [25] 
and translated into Chinese by Sun et  al. [26]. It con-
sists of 24 questions rated on a five-point Likert scale 
(from 1 to 5). It was divided into four dimensions: (1) 
information acquisition ability (IAA, 10 items), (2) 
communication interaction ability (CIA, 8 items), (3) 
health improvement willingness (HIW, 4 items), and 
(4) economic support willingness (ESW, 2 items). The 
higher the individual and total scores, the better the 
health literacy.

Health‑related quality of life
HRQoL was measured by the simplified Chinese ver-
sion of the EORTC QLQ-C30 [1], which comprises 3 
scales, namely, global QOL, functioning, and symptom 
scales. It consists of 30 questions, 28 items answered on 
a 4-point scale, and the two related to global QOL rated 
on a 7-point scale. The score of the scale is calculated by 
averaging the items within the scales and then linear con-
version of the average score by the range method. All of 
the scales range from 0 to 100, with a higher score on the 
functional scale or overall health and a lower score on the 
symptom scale representing a higher quality of life. The 
Cronbach’s alpha for this scale was 0.72 ~ 0.89.

Fig. 1  Standardized estimates of relationships and effect sizes in the structural model
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Fear of progression
FOP was measured with the simplified Chinese version of 
the FoP-Q-SF [27], which was developed by Wu Qiyun in 
Chinese from the FoP-Q-SF [28]. It contains 12 question-
naire items, and the Likert 5-level scoring method is used 
for each item. It includes two dimensions: physical health 
(PD, fear of lack of health due to illness) and social family 
(SF, fear of lack of family functioning due to illness). The 
Cronbach’s α coefficient is 0.883 for the FoP-Q-SF, and 
the test–retest reliability was 0.85.

Social support rating scale
The SSRS was developed and validated by Xiao SY in 
1994 [29, 30]. It has been used widely in China. The SSRS 
is evaluated in three dimensions with 10 items: objec-
tive support (OS), subjective support (SubS), and utiliza-
tion of support (US). Higher scores reflect better social 
support.

Self‑efficacy
SE was evaluated based on the Strategies Used by People 
to Promote Health (SUPPH) developed by Lev and Owen 
[31], which was translated into Chinese by Qian Yun-hui 
et  al. [32]. The Chinese version of the scale combines 
the “Alleviating stress” and “Practicing stress reduction” 
in the English version into one item, forming a 28 item 
scale divided into three dimensions: (1) positive attitude 
(PA, 15 items), (2) self-decision (SD, 3 items), and (3) self-
decompression (SDP, 10 items) [33]. The Likert 5-level 
scoring method is used for each item, with scores gen-
erated from the sum of all items on the dimensions. The 
higher the score, the stronger the SE.

Statistical analyses
All of the data were entered into a database in Epidata 
version 3.02, and all of the questionnaires were coded 
and double-entered by two independent professional 
data-entry staff. The descriptive statistics were analyzed 
with SPSS 22.0 software. Continuous variables are pre-
sented as the mean ± SD, and categorical data are shown 
as frequencies and percentages. Pearson correlation 
coefficients were computed to evaluate the associations 
between variables. A P value of less than 0.05 was consid-
ered statistically significant. IBM SPSS AMOS 22.0 was 
used to establish the SEM. HL, SE, SS, FOP and HRQoL 
were set as latent variables, and the corresponding entries 
were set as observed variables. The model was constantly 
refined and re-estimated to verify the model fit and to 
select the best-suited model. SEM was used to identify 
the direct, indirect, and total effects among the vari-
ables. The overall model fitness was confirmed by using 
fitness indices to check whether the hypothesized model 

fit the data well. These goodness-of-fit indices include 
the maximum likelihood chi-square ( X2 ), comparative 
fit index (CFI), goodness-of-fit index (GFI), normed fit 
index (NFI), and root mean square error of approxima-
tion (RMSEA).

Quality control
The survey plan and questionnaire were demonstrated 
and pre-investigated to identify any problems that might 
occur during the test and to check the reliability and 
validity of the scale. It was investigated by trained inves-
tigators who collected the data and randomly checked by 
investigators to ensure the quality of the questionnaires.

Results
Baseline characteristics
A total of 1800 participants were enrolled in the survey. 
The questionnaires were distributed to the participants, 
and they all submitted their answers, thereby indicating 
a response rate of 100%. Among the 1800 returned ques-
tionnaires, 51 questionnaires were excluded because of 
invalid or incomplete responses; thus, 1749 valid ques-
tionnaires were included in the analysis, indicating an 
effective rate of return of 97.2%. The demographic charac-
teristics of the final participants are shown in Table 1. The 
responders were aged 18–91 years, with an average age of 
55.34 ± 12.04 years; most were 45–60 years old. Out of the 
1749 participants, 944 (54.0%) were men. The majority of 
the respondents were Han (94.9%). Most of them resided 
in urban areas (62.4%). More than half of the participants 
had an annual household income of less than 50,000 CNY. 
The majority were married (85.5%), had a primary school 
education or less (54.7%), their caregivers were their 
spouses (42.0%), had cancer stage IV (30.2%), and did not 
have a family history of cancer (81.3%).

Descriptive statistics for measured variables
Table 2 shows the descriptive statistics and multivariate 
normality of the measurement variables. The multivari-
ate normality was verified through standard deviations, 
skewness, and kurtosis. We confirmed that the con-
ditions of the normal distribution were satisfied [34]. 
Therefore, each factor was normally distributed, as 
shown in Table 2.

The correlations between HL, SE, SS, FOP and HRQoL
Table 3 documents the results of the correlation analyses 
of HL, SE, SS, FOP and HRQoL. The Pearson correlation 
analyses showed that all variables were significantly cor-
related with one another except for symptoms, PD and 
SF. However, symptoms, PD and SF were significantly 
correlated with each other.
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Measurement model
HL, SE, SS, and FOP are all associated with HRQoL, and 
we proposed the initial SEM. According to the research 
hypothesis, the path analysis diagram of the whole model 
was established. However, the relationship between HL, 
SS and FOP was not statistically significant. We there-
fore eliminated the direct route to fit the structural model 
better, which is presented in Fig. 1. The maximum likeli-
hood ratio was used as the method of estimation, and the 
model fit index was used to check the degree of fit of the 
theoretical model to the data. The results for the model 
fitness are shown in Table 4. The absolute fitness indices 
(GFI, AGFI, and RMSEA) and value-added fitness indices 
(IFI, TFI, CFI) of the model met the requirements of the 
criteria and showed a good fit.

The results showed that there were significant cor-
relations between the observed variables and their 

corresponding latent variables (most of the regression 
weights were higher than 0.5). Regarding the latent vari-
ables, although the regression weights were low, HL had a 
significant impact on HRQoL (r = 0.207, p < 0.01) and was 
related to SE (r = 0.359, p < 0.01). The direct effects of SS 
on HL (r = 0.360, P < 0.001), SE (r = 0.159, P < 0.001) and 
HRQoL (r = 0.128, P < 0.001) were statistically significant. 
SE had a significant effect on HRQoL (r = 0.187, p < 0.01) 
and a negative effect on FOP (r = -0.440, p < 0.01). FOP 
also had a negative impact on HRQoL (r = -0.364, 
p < 0.01). In the SEM, the path between HL and FOP 
was not significant (β =  − 0.01, p = 0.699), and the path 
between SS and FOP was also not significant (β =  − 0.01, 
p = 0.659).

Table  5 presents the indirect, direct, and total effects 
of the various latent variables. According to the analysis 
conducted with the latent variables, the effect of HL indi-
rectly affected HRQoL through SE (coefficient = 0.124, 
p < 0.01). The indirect effect of SS on HRQoL was 0.175 
through the chain mediating effect of HL and SE. Simi-
larly, for the effect of SE that indirectly affected HRQoL, 
the coefficient was 0.160. We found that the indirect 
effect of SE on HRQoL was stronger than the direct 
effect. For cancer patients, FOP is the most influential 
factor of their quality of life, followed by SE. However, 
there is little difference in the degree of influence of these 
factors.

Table 1  Demographic and other characteristics of the sample 
(n = 1749)

a CNY Chinese yuan (￥)

Characteristics Categories N %

Gender Male 944 54.0

Female 805 46.0

Age 18 ~  314 18.0

45 ~  780 44.6

60 ~  655 37.5

Ethnicity Han 1660 94.9

Other 89 5.1

Marital status Unmarried/Divorce/Widowed 254 14.5

Married 1495 85.5

Education level Below primary school 333 19.0

Primary school 623 35.6

High school 391 22.4

University or higher 402 23.0

Residence Rural 658 37.6

Urban 1091 62.4

Annual household income  < 20,000 CNYa 265 15.2

20000 ~ 49999 CNY 664 38.0

50000 ~ 99999 CNY 552 31.6

 ≥ 100000 CNY 268 15.3

Current occupational status Not employed 377 21.6

Employed 823 47.1

Retired 549 31.4

Stage of Cancer 0-I 214 12.2

II 302 17.3

III 402 23.0

IV 528 30.2

Unable to judge or know 303 17.3

Family history of cancer Yes 328 18.8

No 1421 81.3

Table 2  Descriptive statistics of the measured variables 
(n = 1749)

a IAA Information acquisition ability, CIA Communication interaction ability, 
HIW Health improvement willingness, ESW Economic support willingness, QOL 
Quality of life, PA Positive attitude, SD Self-decision, SDP Self-decompression, 
OS Objective support, SubS Subjective support, US Utilization of support, PD 
Physical health, SF Social family

Variablesa Mean Standard 
deviation

Skewness Kurtosis

IAA 40.6 8.4 -1.06 0.86

CIA 31.8 6.4 -0.95 0.98

HIW 15.8 3.5 -0.74 0.27

ESW 7.2 2.2 -0.39 -0.74

functioning 73.4 16.0 -0.52 0.72

symptom 27.5 15.4 0.36 0.63

globalQOL 53.2 19.9 -0.40 0.28

PA 45.9 11.8 0.30 -0.04

SD 9.2 2.6 0.25 -0.34

SDP 30.7 8.1 0.32 -0.18

OS 23.3 5.1 -0.41 -0.08

SubS 8.7 2.8 0.49 0.86

US 7.6 2.3 0.19 -0.49

PD 15.8 4.6 0.22 0.08

SF 15.0 5.1 0.41 -0.31



Page 6 of 9Zhang et al. Health and Quality of Life Outcomes           (2023) 21:75 

Ta
bl

e 
3 

Co
rr

el
at

io
ns

 (r
) b

et
w

ee
n 

he
al

th
 li

te
ra

cy
, s

el
f-

effi
ca

cy
, s

oc
ia

l s
up

po
rt

, f
ea

r o
f d

is
ea

se
 p

ro
gr

es
si

on
 a

nd
 h

ea
lth

-r
el

at
ed

 q
ua

lit
y 

of
 li

fe

**
 P

 <
 0

.0
1

IA
A

CI
A

H
IW

ES
W

fu
nc

tio
ni

ng
sy

m
pt

om
gl

ob
al

Q
O

L
PA

SD
SD

P
O

S
Su

bS
U

S
PD

SF

IA
A

1.
00

0

C
IA

0.
77

2**
1.

00
0

H
IW

0.
61

8**
0.

74
9**

1.
00

0

ES
W

0.
48

1**
0.

51
6**

0.
55

1**
1.

00
0

fu
nc

tio
ni

ng
0.

35
1**

0.
34

6**
0.

34
8**

0.
44

3**
1.

00
0

sy
m

pt
om

-0
.2

87
-0

.3
09

-0
.3

23
-0

.4
50

-0
.7

67
1.

00
0

gl
ob

al
Q

O
L

0.
23

9**
0.

20
1**

0.
20

1**
0.

29
7**

0.
39

6**
-0

.3
94

1.
00

0

PA
0.

33
5**

0.
31

4**
0.

27
6**

0.
32

1**
0.

38
7**

-0
.3

26
0.

46
1**

1.
00

0

SD
0.

30
7**

0.
29

1**
0.

25
0**

0.
32

8**
0.

35
5**

-0
.3

06
0.

39
8**

0.
81

5**
1.

00
0

SD
P

0.
32

2**
0.

32
1**

0.
28

4**
0.

35
2**

0.
38

7**
-0

.3
22

0.
43

0**
0.

85
2**

0.
82

3**
1.

00
0

O
S

0.
18

7**
0.

23
1**

0.
24

6**
0.

23
8**

0.
23

5**
-0

.2
02

0.
10

1**
0.

15
7**

0.
17

1**
0.

18
8**

1.
00

0

Su
bS

0.
22

4**
0.

22
0**

0.
21

2**
0.

21
7**

0.
13

5**
-0

.1
32

0.
13

7**
0.

13
6**

0.
11

3**
0.

13
3**

0.
51

6**
1.

00
0

U
S

0.
18

8
0.

24
7**

0.
22

8**
0.

24
2**

0.
22

9**
-0

.2
20

0.
10

3**
0.

18
5**

0.
20

4**
0.

21
9**

0.
44

5**
0.

33
7**

1.
00

0

PD
-0

.0
21

-0
.1

84
-0

.1
04

-0
.2

28
-0

.4
55

0.
37

1**
-0

.2
47

-0
.3

87
-0

.3
38

-0
.3

64
-0

.1
00

-0
.0

83
-0

.1
52

1.
00

0

SF
-0

.1
99

-0
.1

47
-0

.0
93

-0
.2

30
-0

.4
12

0.
34

2**
-0

.2
26

-0
.3

25
-0

.2
90

-0
.3

31
-0

.0
35

-0
.0

67
-0

.0
74

0.
78

2**
1.

00
0



Page 7 of 9Zhang et al. Health and Quality of Life Outcomes           (2023) 21:75 	

Discussion
This study aimed to better understand the complex fac-
tors that influence the HRQoL of cancer patients. First, 
we developed a comprehensive model that illustrates the 
relationships between the multiple variables and HRQoL 
in cancer patients. Second, we examined the potential 
mechanisms and interactions among these factors by 
SEM. We found that HL, SE and SS could positively affect 
the HRQoL of cancer patients, whereas FOP had a nega-
tive impact on the HRQoL of cancer patients. Therefore, 
this study opens a new door for improving the HRQoL of 
cancer patients, emphasizing the role of SS, SE, HL and 
other factors. We also illustrated how closely they relate 
to HRQoL.

Compared with SS, SE and FOP, HL promoted HRQoL 
in cancer patients and had the largest effect coefficient. 
Extensive studies have also shown that there is a signifi-
cant positive correlation between HL and HRQoL [6, 8, 
11]. They also found that, similar to this study, health lit-
eracy was an important predictor of QOL [20]. People 
with high HL were more likely to acquire relevant health 
knowledge and develop good health behavior [29]. The 
author further found that the demanding nature of the 
cancer treatment process, which required individuals 
to understand the potential benefits and potential side 
effects of their treatment, were highly correlated to their 
HL [35].

Our model suggests that HL not only directly enhances 
HRQoL but also exerts indirect effects by improving 
patients’ SS and SE. The stronger the SS, the higher the 
patient’s HRQoL, which has been found in similar stud-
ies [14, 36]. SS networks can guide patients to make 
more use of various social resources, cooperate with 
various SSs from family, friends and society, and enhance 
the ability of individuals to manage their own health by 
enhancing their confidence and motivation to improve 
their HRQoL [37]. In other words, SS has a positive effect 
on the HRQoL pathway, which was also confirmed in our 
study.

In addition, SS can reduce the negative impact of low 
HL [14]. Individuals need help from family and friends 
when processing health-related information. This was 
confirmed in our study. The indirect effect of HL on 
HRQoL through SS and SE was 0.191. Relevant studies 
have further confirmed that improving HL can enable 
patients to use SS to improve their care ability [38].

SE will affect people’s behavior and health trends. One 
study demonstrated that there was a positive effect of 
SE on HRQoL [39]. Patients with an increased sense of 
SE may feel more capable of dealing with their situation. 
One study emphasized that direct guidance given for 
improving the SE of individuals has a positive effect on 
managing their disease and treatment [11]. Knowledge is 
a factor contributing to the enhancement of SE. Studies 
have shown that higher levels of HL contribute to higher 
attainment of knowledge and a higher SE [40].

Our results suggested that SE can reduce FOP and indi-
rectly affect HRQoL. Thus, SE can directly and indirectly 
affect HRQOL. Researchers have found that expecta-
tions about a person’s ability to handle difficult and chal-
lenging situations affects their emotional responses [41]. 
These results may be helpful in considering techniques 
to enhance SE as part of the treatment of disease-related 
anxiety. At the same time, as SE increases, the relation-
ship between more severe physical symptoms and lower 
functioning and emotional health weakens [18].

In our study, there was no significant relationship 
between FOP and HL or SS. This is inconsistent with the 
results of other related studies [42, 43]. The study by Mar-
ius Haack et al. found that better HL was associated with 
decreased FOP [42]. At the same time, they also noted 
that HL knowledge of cancer and certain aspects of one’s 

Table 4  Model fit index

a PGFI Parsimonious goodness-of-fit index, PNFI Parsimonious normed fit index, RMSEA Root mean square error of approximation, GFI Goodness-of-fit index, AGFI 
Adjusted goodness-of-fit index, NFI Normed fit index, RFI Relative fitting index, IFI Incremental fitting index, TLI Tucker-Lewis index, CFI Comparative fit index

Variablea PGFI PNFI RMSEA GFI AGFI NFI RFI IFI TLI CFI

Reference value  > 0.5  > 0.5  < 0.08  > 0.9  > 0.9  > 0.9  > 0.9  > 0.9  > 0.9  > 0.9

Fit index 0.644 0.742 0.072 0.943 0.917 0.950 0.936 0.955 0.942 0.955

Table 5  Factor effect breakdown of health-related quality of life

a HL Health literacy, SS Social support, SE Self-efficacy, HRQoL Health-related 
quality of life, FOP Fear of disease progression
b HL-SS-SE HL-SS-HRQoL, HL-SE- HRQoL, HL-SE-FOP- HRQoL, SS-SE-FOP-HRQoL 
SE-FOP-HRQoL

Relationship 
between 
variablesa

Direct Effects Indirect Effectsb Total Effects

H1: HL → SS 0.360 0.000 0.360

H2: HL → SE 0.359 0.057 0.416

H3: HL → HRQoL 0.208 0.191 0.398

H4: SS → SE 0.159 0.000 0.159

H5: SS → HRQoL 0.128 0.055 0.184

H6: SE → FOP -0.440 0.000 -0.440

H7: SE → HRQoL 0.187 0.166 0.347

H8: FOP → HRQoL -0.364 0.000 -0.364
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own physical condition were associated with increased 
anxiety. Regarding SS and FOP, the relevant literature 
reported that SS could reduce FOP [44–46], which was 
also found in our study, but it was not statistically signifi-
cant. It may be that FOP is influenced by many factors 
[47]. Therefore, we will continue to explore the relation-
ships between SS, HL and FOP in future studies.

Strength and limitations
There are several limitations in this paper. First, the 
participants were potentially eligible patients recruited 
from two hospitals using convenience sampling meth-
ods, so the population was not well represented. Addi-
tional investigations with a random sampling method 
should be designed or participants should be recruited 
from the community. Second, the data analyzed were 
cross-sectional and self-reported. Therefore, no conclu-
sions can be drawn about causation. In the future, lon-
gitudinal studies can be designed to explore the causal 
relationships and synergistic effects among these vari-
ables. Third, the relationship among the variables may 
be inflated due to response bias. Because certain vari-
ables react more strongly in special environments, such 
as hospital. Certainly, many variables are being studied, 
including HL, SE, SS and FOP associated with HRQoL of 
cancer. This is the strength of this research. What’s more, 
we have established the relationship between these varia-
bles for the first time, which can provide theoretical basis 
and intervention ideas for us to better improve the qual-
ity of life of cancer patients.

Conclusions
The HRQOL of cancer patients is poor and affected by 
many factors. This study provides a unique perspective to 
explore the relationships between the HRQoL of cancer 
patients and HL, SE, SS and FOP. The SEM of HRQoL 
works well. HL, SE, SS, and FOP all have an impact on 
HRQoL, with HL having the greatest impact. For HL to 
be improved, patients should be prioritized for evalu-
ation of HL prior to intervention to reasonably match 
their coping needs, study the factors that affect HL, and 
improve the level of health literacy. At the same time, we 
should also pay attention to the moderating effects of SS 
and SE. Medical staff should consider how to improve 
HL, SE and targeted SS, matched to their individual 
needs, and they should strive to reduce the patients’ FOP, 
ultimately improving their quality of life. Therefore, dur-
ing the intervention, a multimodal intervention plan 
needs to be developed to improve other outcomes that 
may have an impact on causal pathways. For example, by 
improving health literacy, personal self-efficacy can be 
improved, thereby improving the quality of life.
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