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The Correlation Between Radiotherapy
and Patients' Fear of Cancer Recurrence
A Systematic Review and Meta-analysis
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The purpose of this review was to explore the correlation
between patients' fear of cancer recurrence (FCR) and
radiotherapy. National Knowledge Infrastructure,
Wanfang Database, China Science and Technology
Journal Database, SinoMed, PubMed, Web of Science,
EBSCO-CINAHL, Cochrane Library, and Ovid Embase
were searched to identify relevant studies. Thirty-five
eligible studies were included in the systematic review,
and 22 of them were included in further meta-analysis.
The results of the meta-analysis showed that the level of
patients' FCR was positively correlated with radiotherapy,
but the correlation was weak (overall r = 0.075; 95%
confidence interval [CI], 0.046-0.103; P = .000). In terms
of subgroup analysis based on cancer site (breast cancer vs
other types of cancer), the breast cancer group (r = 0.086;
95% CI, 0.027-0.143; P = .004), the mixed-type group
(r = 0.073; 95% CI, 0.033-0.112; P = .000), and the
other-type group (r = 0.071; 95% CI, 0.015-0.126;
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P = .013) have a positive correlation with radiotherapy.
Patients' FCR positively correlated with the receipt of
radiotherapy. However, because of the variability among
the studies, the results have limitations. Therefore,
longitudinal studies are needed to verify the trajectory of
FCR over radiation therapy.
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Cancer tumors has become one of the major dis-
eases that threatens human health. According to
the Global Cancer Agency, there have been ap-

proximately 19.3 million new cases of cancer in 2020 with
10 million deaths.1 As one of the most common chronic
diseases, tumors have characteristics such as high morbid-
ity, high mortality, and high recurrence rate. At the same
time, with the improvement of medical technology, the
survival rate of patients with solid tumors is getting higher.2

Most cancer patients are receiving comprehensive treat-
ment, including surgery, radiotherapy (RT), chemotherapy,
targeted therapy, and immunotherapy.3 One survey showed
that approximately half of cancer patients with solid tu-
mors need adjuvant RT.4 The current RT technology
mainly includes traditional photon and particle therapy,
but compared with other treatment methods, RT technol-
ogy will bring a series of toxic reactions to patients, includ-
ing skin reactions, oral reactions, and fatigue,5 which will
not only increase the patient's physical burden but also
severely increase the patient's psychological distress.6 There-
fore, many patients receiving RT generally experience
negative emotions such as anxiety, worry, and fear.7 Fear
of cancer recurrence (FCR) is the most common negative
emotion in cancer patients. Approximately 49% to 70% of
patients experience FCR.8

Fear of cancer recurrence is defined as “a feeling caused
by the recurrence or progression of cancer in the same organ
or other part of the body.”9 Cancer survivors with high levels
of FCR may experience psychological distress (eg, anxiety,
depression, and posttraumatic stress symptoms)10 and dis-
order of cognitive functions (eg, excessive checking behav-
iors and increased health service use),11 even suicide.10,12 A
patient's FCR level is influenced by various factors.13 Young
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age, degree of education, severity of somatic symptoms,
and course of disease have been reported to be correlated
with higher FCR. However, the evidence for the relationship
between the RT reception and the patient's FCR has been
mixed. A study by Yang et al14 reported a statistically signif-
icant association between treatment type (routine, rou-
tine + boost radiation treatment) and FCR (P = .006). How-
ever, Wroot et al15 reported that RT was unrelated to cancer
patients' FCR (odds ratio [OR], 0.88; P = .79).

Therefore, the purpose of this study was to explore the
correlation between the patients' FCR and RT. This system-
atic review has been registered in PROSPERO with regis-
tration number CRD42021262135.
METHOD

Literature Search
National Knowledge Infrastructure, Wanfang Database,
China Science and Technology Journal Database, SinoMed,
PubMed,Web of Science, EBSCO-CINAHL, Cochrane Library,
and Ovid Embase were searched from their inception to
July 2021. The key search terms were neoplasm/tumor/
cancer/malignancy, progression/exacerbation/recurrence/
FIGURE 1. Flow diagram of the selection of the studies.

Journal of Hospice & Palliative Nursing
relapse, fear/worry/concern, radiotherapy/radiation treatment/
radiotherapy, and/or targeted/radiation therapy.
Inclusion and Exclusion Criteria
The criteria to be included were as follows: (a) patients receiv-
ing RT; (b) prospective and retrospective study; (c) study
variables—FCR and RT; (d) inclusion of complete information
such as correlation coefficient (r), P value, and OR value; and
(e) EnglishorChinese. Exclusion criteria included the following:
(a) unpublished or duplicated studies, (b) studies without full
text, and (c) studies using similar but inaccurate keywords such
as “fear of death,” “fear of the worst,” or “chemoradiotherapy.”
Literature Screening and Data Extraction
At first, the Note Express software is used for the reduction.
In the second phase, 2 researchers exclude inappropriate
research by reading titles and abstracts, such as reviews and
qualitative studies. In the third step, on the basis of the inclusion
and exclusion criteria, documentation that could not obtain the
complete text or datawas excluded. Finally, 2 researchers (M.Z.
and L.X.) extracted data from included studies, such as author,
year, country, study type, cancer type, sample size, age,
measurement tool, reliability and validity, and conclusions.
www.jhpn.com 187
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Feature Article
Literature Quality Evaluation
Two researchers independently evaluated the quality of re-
searches by the criteria of observational studies designed by
the Agency for Healthcare Research and Quality including 11
items, such as data sources, study settings, study participants,
variables, result data, bias, sample size, quantitative variables,
and statistical methods.16 Items were scored on those specific
criteria (yes = 1, no = 0, unclear = 0). Scores of 0 to 3, 4 to 7,
and 8 to 11 points were defined as low, medium, and high
quality, respectively. If there was disagreement, we dis-
cussed it with a third investigator to reach a consensus.

Statistical Analysis
The effect size was to derive the correlation (r) and the
accompanying 95% confidence interval (CI) by applying
the Comprehensive Meta-analysis software. Because of
the large sample size of some included studies,17–19 the
heterogeneity was analyzed by Q statistic, but not Hedges'
g.20 When P < .1 or I2 > 50%, the heterogeneity between
studies was large, and the random-effects model was
adopted. Otherwise, the fixed-effects model is adopted.
When α = .05, P < .05 was considered statistically signifi-
cant. Funnel plots and Egger's regression intercept test
were used to assess publication bias. Because more than half
of the patients in the included studies were given a diagnosis
of breast cancer, this study performed a subgroup analysis
based on cancer site, such as breast cancer group, mixed-
type group (including but not limited to breast cancer),
and other-type group.

RESULTS

Literature Search Results
The specific screening process is shown in Figure 1. Searching
9 databases identified 5492 studies. Duplicates were excluded,
FIGURE 2. Meta-analysis of the relationship between radiotherapy and fear

Journal of Hospice & Palliative Nursing
revealing 2271 samples of literature, and 3098were clearly not
relevant after examination of titles and abstracts. After retrieval
of full texts and further evaluation, 123 studies were excluded.
Finally, 35 studies were identified and retained, in which 22
studies were included in the meta-analysis.14,15,17–19,21–37

Thirteen studies were excluded from further meta-analysis
(10 cross-sectional studies,38–47 3 longitudinal studies48–50).

Characteristics of Included Studies
The total sample size of 35 studies was 13018 (ranging
from 30 to 2671), and the age of study subjects ranged
from 14 to 73 years. Five studies did not report the age of
study subjects.27,30,39,47,49 With regard to FCR measure-
ment tools, 14 studies did not report reliability and
validity.15,18,24,26,29,30,32,39–41,46–49,51 The scale had items rang-
ing from 1 to 42, and some studies measured FCR with self-
written questions.15,18,30,37,39 The main characteristics of
the included research studies are shown in Table 1. On
the basis of evaluation criteria of observational studies,
the number of items evaluated as “yes”was higher, indicat-
ing that the quality of the studywas higher. In 4 studies, the
number of “yes” was less than 5.30,34,45,52 However, no
study was excluded from the systematic review because
of limited quality. Table 2 shows the quality assessment
of the studies in this systematic review.

Systematic Review
A total of 35 studies were included in this systematic re-
view. The finding of studies did not reach a consistent con-
clusion about the correlation between FCR and RT. Twenty
studies showed that no statistical significance existed be-
tween FCR and RT.15,18,19,24,26–29,33,36,38–40,42–44,47–50 Two
studies showed that receiving RT was a protective factor
of FCR.21,45 Twelve studies showed that higher levels of
FCR were associated with RT.14,17,23,25,30–32,34,35,37,46,50
of cancer recurrence.
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FIGURE 3. Subgroup meta-analysis of the relationship between radiotherapy and fear of cancer recurrence.

Feature Article
One study showed that patients' FCR correlated with RT,
but there was no change of FCR in 2 years of follow-up.41

Meta-analysis
The meta-analysis of 22 studies was based on P and r.
Heterogeneity test showed that I2 was less than 50%,
P = .062 was less than .1, and Q value was 31.751; there-
fore, the random-effects model was used for analysis
(I2 = 33.861, P = .062, Q value = 31.751). The total esti-
mated correlation was 0.075 with a 95% CI of 0.046 to
0.103. The Z value was 5.109, and the P value was .000
(2-tailed). The forest map is shown in Figure 2.

The results of the subgroup meta-analysis showed that
the cancer type was related to the degree of correlation.
Twenty-two studies were divided into the “breast cancer
group,” “mixed-type group,” and “other-type group” on
the basis of cancer site. Results of the breast cancer group
showed a stronger correlation between FCR and RT
(r = 0.086; 95% CI, 0.027-0.143; P = .004), whereas results
of the mixed-type group (r = 0.073; 95% CI, 0.033-0.112;
FIGURE 4. Funnel plot.

196 www.jhpn.com
P = .000) and the other-type group (r = 0.071; 95% CI,
0.015-0.126; P = .013) showed a statistically significant
correlation. The forest map is shown in Figure 3. Figure 4
shows that the 22 studies were symmetrically distributed
in a funnel shape. Egger's regression intercept test showed
no statistically significant P value (intercept = 0.98995,
SE = 0.54072, T = 1.83080, P = .08207), so we assume that
no significant publication bias exists.
DISCUSSION

The results of the meta-analysis showed that the correla-
tion between FCR and RT was significantly positive but
weak (overall r = 0.075, P = .000). The study by Yang et al20

included 15 studies for meta-analysis and showed that
there was no statistically significant correlation between
FCR and RT in the breast cancer group (P = .538). This sys-
tematic review showed that there was a positive correla-
tion between FCR and RT in the breast cancer group ac-
cording to 22 studies (r = 0.086, P = .004).
Volume 24 • Number 3 • June 2022
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Radiotherapy is one of the important treatments for can-
cer patients.When shrinking the tumor, it also damages the
normal tissues around the tumor, causing a series of toxic
reactions, including damaged skin, oral mucositis, fatigue,
and pain.53 The theoretical model of the FCR of Lee-
Jones et al54 shows that physical symptoms are an impor-
tant predisposing factor for the FCR.

Patients undergoing RT may experience a higher level
of FCR, because the skin reaction caused by treatment
may impair their appearance and often remind them that
they have cancer (P < .001).17 In addition, some patients
even overinterpret common physical symptoms and re-
gard those as signs of cancer metastasis, such as headache
and sore throat. Overinterpreting symptoms will make pa-
tients worry about tumor recurrence and progression, but
only 8% (4/52) of the patients were willing to express their
feelings and thoughts about FCR.27 The FCR aggravates the
patient's distress and further increases physical burden,
which not only damages the patient's mental health but
also affects the quality of life and even shortens their sur-
vival time.12 Therefore, we should develop targeted inter-
vention programs, relieve patients' FCR and improve their
quality of life during RT.

The results of this systematic review are limited. Be-
cause only English or Chinese literature is retrieved, nearly
half of the studies do not report the reliability and validity
of FCR measurement tools. Moreover, the subjects are
mainly composed of White and elderly cancer patients.
Therefore, the interpretation of the results should be done
with caution. High-quality longitudinal investigation is still
needed to explore the correlation between FCR and RT to
provide a basis for clinical medical staff to construct scien-
tific intervention programs and reduce the level of FCR.
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