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Objective. Quality of life (QoL) is a major concern in breast cancer (BC) patients. Despite efforts, no study has comprehensively
addressed determinants of QoL in patients with BC. This study aimed to synthesize evidence on QoL correlations using the meta-
analytic structural equation modeling (MASEM) approach. Methods. Our search in PubMed, Web of Science, Scopus, and
Cochrane databases resulted in 5,238 initial relevant papers, 73 of which were eligible for final analysis with a total of 44,121
patients. We used a two-stage procedure of correlation-based MASEM to examine the relationship between QoL and body mass
index (BMI), physical activity (PA), sleep, depression, fatigue, and stress. Results. Final MASEM model suggested that PA (path
coefficient = 0.33, 95% CI=-0.0444; 0.6334), fatigue (path coeflicient=-0.23, 95% CI=-0.6825; 0.0361), and stress (path
coeflicient = —0.22, 95% CI = —0.5143; 0.6875) were the most important factors related to QoL in patients with breast cancer. Final
model identified variables responsible for 68% of the variation in QoL in BC. Conclusion. QoL is an important outcome in the
treatment course of BC. Large-scale and meta-analysis studies could help patients to have a life with improved quality.

1. Introduction

Breast cancer (BC) has the highest incidence and mortality
among females, with an estimated incidence of 24.2% of all
cancer types in 2018 worldwide [1]. The estimated 5-year
survival rate for women with breast cancer is 80-90%, with
poor rates in advanced stages [2]. Hence, enhancing the
quality of life (QoL) in these patients is of high importance.

Despite remarkable achievements in control of the dis-
ease, nausea, vomiting, pain, insomnia, anorexia, and fatigue
are common treatment side effects in patients with BC that
result in psychosocial problems and lower activity and
worsened QoL [3, 4]. It is claimed that poor QoL is associated
with shorter survival, lower treatment adherence, increased

cancer mortality, longer hospital stays, and reduced self-care
[5, 6]. Some research introduces QoL as a prognostic factor
with impacts comparable to pharmacological treatments [7].
However, there is no consensus on the definition of QoL as
a multidimensional subjective phenomenon that includes all
physical and emotional aspects [8]. The World Health Or-
ganization (WHO) defines QoL as “The situation of life
resulting from the mixture of the impact of a large number of
factors such as those influenced on happiness including being
in comfort physical environment, satisfying occupation, in-
tellectual and social attainments, justice, freedom of actions,
expression, and also the health aspects” [9].

Irrespective of disease stage and type of treatment, QoL
of patients with BC is affected through changes in fatigue,
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physical inactivity, sleep disorder, and psychological distress
immediately after diagnosis [10, 11]. Several studies have
assessed determinants of QoL in BC. However, the number
of included factors in each study is limited, and the results
are sometimes contradictory. No comprehensive study has
been conducted to consider a large set of factors in a co-
herent causal network. The current study aimed to evaluate
the impact of the most critical factors in QoL of patients with
BC by using a meta-analytic structural equation modeling
approach. From the factors assessed in the literature, we
selected variables with non-ignorable evidence that includes
body mass index (BMI), physical activity (PA), sleep, de-
pression (Dep), stress, and fatigue.

2. Materials and Methods

2.1. Literature Review and Data Extraction. We searched
PubMed, Scopus, Cochrane, and Web of Science databases
for relevant published papers with the combination of
keywords and specific terms as follows: (BMI OR depressive
OR Physical activity OR Sleep OR Fatigue OR Mood OR
stress) AND (Quality of Life) AND (Breast Cancer Survivors
OR Breast Cancer OR Neoplasm). The details of the different
search strategies are provided in the online resource ma-
terials (search queries). We also reviewed the reference lists
of the original articles and reviews to identify other po-
tentially eligible papers. Studies meeting the following cri-
teria were included in the study: (1) being conducted on BC
survivors, (2) written in English, and (3) reporting corre-
lation coefficient between variables such as BMI, depression,
physical activity, sleep, stress, fatigue, and the quality of life,
directly or indirectly. The quality of life, stress, depression,
sleep quality, and physical activity were measured by dif-
ferent related questionnaires. Details of the primary data are
provided in the online resource material (Table 1: effect size).
The full text of potentially relevant articles was obtained.
Two authors extracted data independently by using a form
based on the Cochrane Collaboration’s data extraction rules,
and a third author resolved any discrepancies in the eval-
uation of the studies. Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis for Protocols 2015
(PRISMA-IP 2015) were used for preparation and
reporting [12].

A two-stage meta-analytical structural equation model
(MASEM) was applied to test the relationship between QoL
and other components between breast cancer survivors. In
this approach, we first pooled the multiple correlation ma-
trices available in the studies by meta-analysis, and then the
relations were analyzed using structural equation modeling.
Various methods have been proposed in the literature to pool
the correlation coefficients. In this paper, a two-stage ap-
proach synthesizes covariance matrices in meta-analytic
structural equation modeling to test the power of correla-
tions between components [13]. The method used in this
paper was based on two stages, MASEM. In the first stage, the
correlation matrices were tested for heterogeneity assump-
tion. If they were homogeneous, they were combined to
a pooled estimate. If there was no homogeneity, the random
effect meta-analysis approach was used [13]. In the second
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stage, we run the SEM with combined effect sizes [13].
Considering moderator, we should correlate the direct and
indirect effects in searched paper to combine the effects by
meta-analysis. Unfortunately, there were not enough in the
papers for considering moderators. When the criteria pre-
sented in different articles to evaluate the treatment under
study are different (regression beta coeflicients, odds ratio,
chi-square statistic, F statistic, and Z statistic), they should be
transferred to correlation coefficient as the same effect size. If
the beta regression coefficient was reported in a study, it
transferred to correlation coeflicients under the condition that
the beta coefficient measure was a number between +0.5 [14].
If the effect size is reported as OR, it could be converted to the
correlation coefficient according to the formula r = (OR** —
1)/ (OR** + 1) [15]. For Z statistic computed from testing of
equality of two population means, correlation is calculated as
r=Z/\N [16]. N is the total study sample size. Also, F
statistic is computed from ANOVA test, and correlation is
calculated as r = /(F/(F +df)) [16]. The following items
were extracted for each study: first author name, year of
publication, sample size, primary goal of the study, the
correlation between variables, mean age, and the nationality
or the race of the participants in the study. Studies with
missing or unrelated information were deleted. The initial
literature search produced 5238 potentially relevant studies,
from which 1051 and 3505 studies were removed for being,
respectively, duplicate or irrelevant. This led to 73 studies
relevant for inclusion in final analysis. The process of article
selection is shown in Figure 1. The number of reported
correlation was 3-18. None of included articles provided all
correlations between variables. Egger’s test was used to
evaluate publication bias [17].

2.2. Critical Appraisal: Assessment of Study Bias. The quality
of relevant articles was evaluated using the Newcastle-
Ottawa Scale (NOS) for cohort studies [18]. Studies were
evaluated based on exposure, comparability, selection, and
outcome. The maximum possible score (least risk of bias)
was nine stars. Moderate to good quality was determined by
scores of five stars or more [18].

The Jadad scale was used for quality assessments of the
randomized clinical trials (RCTs) [19, 20]. This scale com-
prises five questions related to the validity of RCTs. The total
scores range from 0 to 5 points, where trials with 0-2 points
are considered poor quality, where a score of 3-5 denotes
a high-quality RCT [20].

The assessment and scoring system is provided in the
online resource (assessing the quality). Two review re-
searchers independently evaluated the findings of each study
to confirm an unbiased evaluation.

2.3. Statistical Analysis. Atwo-stagemeta-analytical structural
equation model (MASEM) was applied to test the relationship
between QoL and other components between breast cancer
survivors. In this approach, we first pooled the multiple cor-
relation matrices available in the studies by meta-analysis, and
then the relations were analyzed using structural equation
modeling. We tested the homogeneity of the correlation
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(n=73)

studies included in qualitative
synthesis (n=73)

Included

FiGgure 1: Flow of the study selection process based on PRISMA guideline.

matrices from individual studies using I and Q statistic. I*
values above 75% indicate serious heterogeneity where values
lower than 25% showed minor heterogeneity. p value <0.05
indicates heterogeneity among studies and the need to use
a random effect model [18]. The null hypothesis for the Q test
also declares homogeneity [18]. Then, a weighted pooled
correlation matrix was calculated. To build a pooled matrix, the
patterns of correlations between independent and response
variables need to be fairly similar in different studies. A key
issue is choosing a fixed or random effect model based on the
study target [21]. In fixed effect models, the size of the actual
effect is shared in all studies. In contrast, in random effect
models, effect sizes are assumed to differ among studies and are
usually assumed to follow a normal distribution [22].
MASEM provides standardized path coefficients and tests
the correlations between components based on the following
goodness-of-fit criteria with desired ranges in parentheses:
root mean square error of approximation (RMSEA < 0.06),
comparative fit index (CFI>0.95), standardized root mean
square residual (SRMR <0.08), and TLI index [23].
MASEM package is a package for conducting meta-
analysis using structural equation modeling [18]. Analysis
has been performed using R package (v.3.3.2; R Develop-
ment Core Team, 2014) [24] and the metafor package [20].

3. Results

Most of the retrieved eligible studies (55 of 73) were dated to
2010 and were conducted in the United States of America.

Among the searched databases, PubMed had the most
relevant articles. The I* values for the assessed correlations
ranged from 14.31 to 98.96%, and the Q test had a value of
less than 0.001 in most cases, both indicating high hetero-
geneity among studies. Hence, we adopted the random effect
model in this study.

Our model assumed the following correlation between
variables: sleep with BMI and PA; Dep with BMI, PA, and
sleep; fatigue with sleep and Dep.; and stress with PA, Dep,
BMI, fatigue, and sleep (Figure 2). The x> value for this
model was 4.24, with a p value of 0.23, indicating a good fit.
RMSEA and SRMR values were 0.003 and 0.0312, re-
spectively, which confirm the suitability of the model. The
TLI value of 0.97 and the CFI value of 0.99 indicate an
acceptable fit of the final model (Table 1). In structural
equation modeling, the degree of freedom is calculated from
the df=0.5x(p) x (p+1)—k formula. P is the number of
observable variables, and k is the number of parameters that
the software will calculate in the model. This model has six
obvious variables, so six factors and six measurement errors
are calculated for the model. Also, the six coefficient paths
must be calculated. So, 6 + 6 + 6 is equal to 18. Then, the was
3 (df=0.5(6) (6+1)—18=3). Table 2 in online resource
materials shows the summery of data from studies included
in the final analysis. For each effect, the value and 95%
confidence interval for the merged correlations are provided.
The largest correlation was between Dep-Stress (0.62, 95%
CI=0.4748; 0.7468), Fatigue-Dep (0.47, 95% CI=0.3453;
0.5922), Stress-Fatigue (0.45, 95% CI =0.1463; 0.6875), PA-
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Stress

F1GURE 2: Determinants of quality of life (QoL) in breast cancer survivors using meta-analytic structural equation modeling. BMI, body mass

index; DEP, depression; PA, physical activity.

QoL (0.44, 95% CI=0.2295; 0.6143), and QoL-Fatigue
(-0.43, 95% CI=-0.7087; 0.0361) (Table 2). The quality
of included studies was also evaluated and presented in the
online resource materials (Tables 3 and 4)

According to the results of MASEM (Figure 2), the highest
positive effect on QoL was for PA (path coefficient = 0.33, 95%
CI=-0.0444; 0.6334), where fatigue (path coefficient =-0.23,
95% CI = —0.6825; 0.0361) and stress (path coefficient = -0.22,
95% CI=-0.5143; 0.6875) had the most detrimental effect on
QoL in patients with BC. In this model, approximately 68% of
QoL variance is determined with the variables included in the
model. There was no publication bias according to Egger’s test
(P =0.78) (Table 3).

4. Discussion

In the present study, we assessed the effect of various factors
on QoL in BC survivors by using meta-analytic structural
equation modeling using 73 studies from the literature. We
should say that two issues would be considered in the way of
selecting the input variables.

(1) There were a sufficient number of articles on that
variable.

(2) The current approach (MASEM) presented by
extracting the correlation between different vari-
ables from study units then pooling the multiple
correlation matrices available in the studies by
meta-analysis, secondly the measure of relations

were analyzed using structural equation modeling.
According to these descriptions, having the cor-
relation coefficient information on that variable
with QoL and each other predictor was the second
criterion for considering that variable in
modeling.

We had no chance of considering more predictors or
presenting different moderators in our model for these two
reasons.

In this paper, we used a correlation-based MASEM
model. According to these issues, the mean age was in-
sufficient to calculate the correlation effect size as the model
input. On the other hand, the latent effect of age or the
cancer stage can be seen in physical activity, fatigue, or other
predictors.

Our findings highlight the significance of the physical
activity, stress, and fatigue in this regard and the results
indicate that the null hypothesis (equality of regression
coefficients across predictors) was rejected and the effect of
variables was not the same
(x* = 32.7564, p value < 0.001, R = 0.45). It is noteworthy
that most studies have been conducted over the past ten
years, which underscores the increasing concerns about the
QoL in patients with breast cancer in recent years. QoL is
also recognized as a significant predictor of prognosis in
cancer patients [25]. However, to our knowledge, no re-
search has assessed determinants of QoL in this population
from accumulated data thus far, and all original research
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TaBLE 1: Goodness-of-fit indices for meta-analytic structural equation modeling.

X 2 (3)=4.25 RMSEA SRMR TLI CFI

p value=0.24 0.003 0.031 0.97 0.99

TaBLE 2: Determinants of quality of life in patients with breast cancer by using meta-analytic structural equation modeling.

Q
(p value)

I 2
(95% CI)

Construct K N Weighted r
association (95% CI)
BMI-PA 11 6676 —-0.1764 (-0.2725, —0.0768)
BMI-Sleep 4 4504 0.0519 (—0.1342, 0.2345)
BMI-Depression 8 1538 0.1177 (-0.0384, 0.2681)
BMI-Stress 4 11057 —0.025 (-0.2666, 0.2196)
BMI-Fatigue 7 2731 0.0464 (-0.0756, 0.1669)
BMI-QoL 5 3218 0.0528 (—0.1886, 0.2882)
PA-Sleep 4 6158 0.1384 (0.0971, 0.1791)
PA-Depression 12 12220 —0.1278 (-0.331, 0.0867)
PA-Stress 9 11704 —0.0801 (-0.2932, 0.1406)
PA-Fatigue 17 6140 —0.0206 (—0.2084, 0.1580)
PA-QoL 5 1192 0.442 (0.2295, 0.6143)
Sleep-Depression 14 12067 0.2213 (0.0768, 0.3567)
Sleep-Stress 5 457 0.2363 (—0.1824, 0.5824)
Sleep-Fatigue 12 1725 0.1889 (—0.0265, 0.3875)
Sleep-QoL 3 2639 —0.0626 (—0.4279, 0.3203)
Depression-Stress 8 1215 0.6297 (0.4748, 0.7468)
Depression-Fatigue 19 6595 0.4782 (0.3453, 0.5922)
Depression-QoL 8 4015 -0.3968 (-0.5671, —0.1939)
Stress-Fatigue 6 1901 0.4584 (0.1463, 0.6875)
Stress-QoL 6 792 —0.4009 (-0.4658, —0.3318)
Fatigue-QoL 7 3778 —0.4304 (-0.7087, —0.0361)

119.01 (<0.001)
34.10 (<0.001)
47.08 (<0.001)
36.93 (<0.001)
22.39 (<0.001)
79.10 (<0.001)
7.00 (0.0718)
1725.68 (<0.001)
110.58 (<0.001)
311.90 (<0.001)
78.23 (<0.001)
396.47 (<0.001)
48.23 (<0.001)
206.05 (<0.001)
49.21 (<0.001)
67.54 (<0.001)
586.48(<0.001)
428.91 (<0.001)
71.33 (<0.001)
5.0340 (0.4117)
665.40 (<0.001)

92.52 (82.87-97.88)
95.29 (83.10-99.69)
88.05 (70.87-97.48)
95.18 (82.80-99.69)
86.26 (60.18-98.02)
96.38 (89.26-99.58)
40.29 (0.00-99.77)
98.96 (97.86-99.64)
96.73 (92.54-99.18)
97.68 (95.74-99.05)
92.96 (79.77-99.11)
97.45 (94.64-99.05)
94.73 (83.68-99.48)
94.63 (88.76-98.21)
96.57 86.50-99.92)
93.25 (84.03-98.54)
97.34 (95.23-98.83)
97.18 (93.38-99.30)
96.16 (89.62-99.39)
14.31 (0.00-87.02)
99.13 (97.87-99.82)

QoL, quality of life; BMI, body mass index; PA, physical activity.

TaBLE 3: The pooled correlation matrix from stage 2, along with the heterogeneity.

BMI PA Sleep Depression Stress Fatique QoL
BMI 1
PA 0.9252 1
Sleep 0.9529 0.4029 1
Depression 0.8805 0.9896 0.9745 1
Stress 0.9518 0.9673 0.9473 0.9325 1
Fatique 0.8626 0.9769 0.9463 0.9734 0.9616 1
QoL 0.9638 0.9296 0.9657 0.9718 0.1431 0.9913 1

studies have focused on a very few factors with contradictory
results in some cases. Despite the improvements in the
treatment of BC and the increasing number of survivors,
there is currently no study that comprehensively addresses
the factors affecting the quality of life of these people, and in
all studies, only one or two aspects of these factors have been
mentioned. Also, the results obtained in these studies are
sometimes contradictory or different. Therefore, future re-
search should examine the quality of life in all aspects of
interaction with other variables. The strengths of this study
are the use of both meta-analysis and structural equation
modeling and cumulating the results of other studies.
According to the fitting values of the model, it is evident that
these models are largely satisfactory and represent the
factors affecting the quality of life.

4.1. Study Limitation. Only papers published in English were
included in this study.

4.2. Clinical Implication. QoL is the crucial factor in breast
cancer survivors. Enhancing physical activity and reducing fa-
tigue and stress could improve QoL in patients with breast
cancer.

5. Conclusion

Findings of the current meta-analytic study indicate that
physical activity is critical in enhancing the quality of life in
patients with breast cancer. Controlling fatigue and stress is
of high importance and maintains a high quality of life in
these patients. Further large-scale studies are essential to



fortify these findings, find other vital factors, and assess their
interrelations.

Abbreviations

BC: Breast cancer
BMI: Body mass index
QolL:

Quality of life
WHO:  World Health Organization
PA: Physical activity
Dep: Depression

MASEM: Meta-analytic structural equation modeling
N.R: Not reported.

Data Availability

The data used to support the findings of this study are in-
cluded within the supplementary information file.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

Marjan Mansourian was responsible for data curation,
formal analysis, investigation, methodology, resources, and
software. Razieh Bazrafshan was responsible for data
curation, investigation, and original draft preparation. Zahra
Malakoutikhah was responsible for investigation, original
draft preparation, and review and editing. Tohid Jafari was
responsible for formal analysis, software, and methodology.
Golnaz Vaseghi was responsible for conceptualization,
funding  acquisition, project administration, and
supervision.

Acknowledgments

The authors would like to thank Dr. Mahboobeh Akhlaghi
for her kindness. Isfahan University of Medical Sciences
granted permission for this research (grant ID: 396548).

Supplementary Materials

Table 1: effect size—a variety of relevant questionnaires were
used to measure the quality of life, stress, depression, sleep
quality, and physical activity. The primary data are described
in detail in Table 1 in the supplementary file. An overview of
the research studies that were taken into consideration is
provided in Table 2 in the supplementary file. The quality of
observational studies entered into the meta-analysis process
was evaluated and is presented in Table 3 in the supple-
mentary file. The quality of clinical trial studies entered into
the meta-analysis process was evaluated and is presented in
Table 4 in the supplementary file. Search queries: the data on
the details of the various search strategies employed in the
study are included in the online supplemental file. (Sup-
plementary Materials)

European Journal of Cancer Care

References

[1] F. Bray, J. Ferlay, 1. Soerjomataram, R. L. Siegel, L. A. Torre,

and A. Jemal, “Global cancer statistics 2018: GLOBOCAN

estimates of incidence and mortality worldwide for 36 cancers

in 185 countries,” CA: A Cancer Journal for Clinicians, vol. 68,

no. 6, pp. 394-424, 2018.

R. WecrfaifC, Diet, Nutrition, Physical Activity and Bresat

Cancer, American Institute for Cancer Research, Washington,

DC, USA, 2018.

[3] H. M. Penttinen, T. Saarto, P. Kellokumpu-Lehtinen et al.,
“Quality of life and physical performance and activity of
breast cancer patients after adjuvant treatments,” Psycho-
Oncology, vol. 20, no. 11, pp. 1211-1220, 2011.

[4] M. Vahdaninia, S. Omidvari, and A. Montazeri, “What do
predict anxiety and depression in breast cancer patients? A
follow-up study,” Social Psychiatry and Psychiatric Epidemi-
ology, vol. 45, no. 3, pp. 355-361, 2010.

[5] A. Montazeri, “Health-related quality of life in breast cancer

patients: a bibliographic review of the literature from 1974 to

2007, Journal of Experimental & Clinical Cancer Research,

vol. 27, no. 1, p. 32, 2008.

N. Galiano-Castillo, A. Ariza-Garcia, I. Cantarero-Villanueva,

C. Fernandez-Lao, L. Diaz-Rodriguez, and M. Arroyo-Mo-

rales, “Depressed mood in breast cancer survivors: associa-

tions with physical activity, cancer-related fatigue, quality of
life, and fitness level,” European Journal of Oncology Nursing,

vol. 18, no. 2, pp. 206-210, 2014.

[7] A. Dehkordi, M. S. Heydarnejad, and D. Fatehi, “Quality of
life in cancer patients undergoing chemotherapy,” Oman
Medical Journal, vol. 24, no. 3, pp. 204-207, 2009.

[8] K. C. Calman, “Definitions and dimensions of quality of life,”
The Quality of Life of Cancer Patients, vol. 8, 1987.

[9] H. Pal, A. Singhal, T. Aruna, and R. Jena, “Quality of life in
breast cancer patients,” Hospitality Today, vol. 7, pp. 35-37,
2002.

[10] R. Banthia, V. L. Malcarne, C. M. Ko, J. W. Varni, and
G. R. Sadler, “Fatigued breast cancer survivors: the role of
sleep quality, depressed mood, stage and age,” Psychology and
Health, vol. 24, no. 8, pp. 965-980, 2009.

[11] A. E. Lowery-Allison, S. D. Passik, M. R. Cribbet,
R. A. Reinsel, B. O’Sullivan, and L. Norton, “Sleep problems in
breast cancer survivors 1-10 years posttreatment,” Palliative
and Supportive Care, pp. 1-10, 2017.

[12] D. Mobher, L. Shamseer, M. Clarke et al., “Preferred reporting
items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement,” Systematic Reviews, vol. 4,
no. 1, p. 1, 2015.

[13] M. W.-L. Cheung, Meta-analysis: A Structural Equation
Modeling Approach, John Wiley and Sons, New York, NY,
USA, 2015.

[14] R. A.Peterson and S. P. Brown, “On the use of beta coeflicients
in meta-analysis,” Journal of Applied Psychology, vol. 90, no. 1,
pp. 175-181, 2005.

[15] D. G. Bonett, “Transforming odds ratios into correlations for
meta-analytic research,” American Psychologist, vol. 62, no. 3,
pp. 254-255, 2007.

[16] R. Rosenthal, H. Cooper, and L. Hedges, “Parametric mea-
sures of effect size,” The handbook of research synthesis,
vol. 621, no. 2, pp. 231-244, 1994.

[17] J. L. Peters, A. J. Sutton, D. R. Jones, K. R. Abrams, and
L. Rushton, “Comparison of two methods to detect publi-
cation bias in meta-analysis,” JAMA, vol. 295, no. 6,
pp. 676-680, 2006.

[2

[6


https://downloads.hindawi.com/journals/ejcc/2023/8302610.f1.docx
https://downloads.hindawi.com/journals/ejcc/2023/8302610.f1.docx

European Journal of Cancer Care

[18] M. W.-L. Cheung, “An R package for meta-analysis using
structural equation modeling,” Frontiers in Psychology, vol. 5,
p. 1521, 2015.

[19] R. C. R. Team, A Language and Environment for Statistical
Computing, RR core team, Vienna, Austria, 2013.

[20] W. Viechtbauer, “Conducting meta-analyses in R with the
metafor package,” Journal of Statistical Software, vol. 36, no. 3,
pp. 1-48, 2010.

[21] A.P.Field and R. Gillett, “How to do a meta-analysis,” British
Journal of Mathematical and Statistical Psychology, vol. 63,
no. 3, pp. 665-694, 2010.

[22] R. DerSimonian and N. Laird, “Meta-analysis in clinical
trials,” Controlled Clinical Trials, vol. 7, no. 3, pp. 177-188,
1986.

[23] Lt Hu and P. M. Bentler, “Cutoff criteria for fit indexes in
covariance structure analysis: conventional criteria versus
new alternatives,” Structural Equation Modeling: A Multi-
disciplinary Journal, vol. 6, no. 1, pp. 1-55, 1999.

[24] R. C. R. Team, A Language and Environment for Statistical
Computing, R Foundation for Statistical Computing, Vienna,
Austria, 2014.

[25] C. C. Gotay, C. T. Kawamoto, A. Bottomley, and F. Efficace,
“The prognostic significance of patient-reported outcomes in
cancer clinical trials,” Journal of Clinical Oncology, vol. 26,
no. 8, pp. 1355-1363, 2008.





