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Background: Fear of cancer recurrence (FCR) is one of the most distressing concerns for cancer
patients. A psychometrically validated brief scale is urgently needed for use in busy clinical
oncology settings. This study aimed to (1) develop and validate the 7-item fear of cancer recur-
rence scale Chinese version (FCR7-C), and (2) explore the severity of FCR in post-operative
early-stage lung cancer patients in Taiwan.
Methods: Early-stage lung cancer patients were recruited from a medical center in Taiwan.
The FCR7-C was evaluated for content and construct validity and internal consistency reli-
ability. Construct validity of FCR7-C was determined by the empirically supported correlation
and confirmatory factor analysis (CFA).
Results: A total of 160 subjects were recruited. The FCR7-C was shown to have satisfactory
content validity and internal consistency reliability (Cronbach’s a Z 0.9). The uni-
dimensional structure was confirmed by CFA that showed a good fit for the model. The
FCR7-C score correlates positively with the degree of most of the physical symptoms, anxiety,
and depression, but correlates negatively with patient age, performance status, and quality of
life. We found that 81.9% of patients reported at least some FCR, with a mean FCR severity of
15.18 (SD Z 7.78).
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Conclusion: FCR7-C is a brief screening tool with good psychometrics. Patients with early-stage
lung cancer still revealed mild to moderate level of FCR. Applying the FCR7-C for to screen
cancer patients’ distress and further develop personalized psychological interventions would
be strongly suggested.
Copyright ª 2019, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Introduction

Fear of Cancer Recurrence (FCR) is defined as the
emotional distress caused by the concern that cancer will
return or progress after anti-cancer treatment. FCR is
prevalent among cancer survivors.1,2 Generally, severity of
FCR is also known as level of patients’ FCR experience.
Severe FCR can interfere with a patient’s ability to move
forward with their life and to plan for the future.3,4 Pa-
tients with severe FCR may experience sleep disturbances,5

anxiety and depression,6e9 and poor quality of life
(QOL)10e12 and may require more health care services.13

Thus, the assessment of FCR in cancer survivors is impor-
tant. However, relatively few assessment tools have been
developed to be used in Chinese population, such as in
Taiwan, China, Hong Kong, and across the world. Thus,
there is limited information about the severity of Chinese
cancer patients’ concerns about disease recurrence.

Numerous FCR assessments have been developed over
the past decade.14 For example, the comprehensive 42-
item multidimensional Fear of Cancer Recurrence In-
ventory covers multiple domains of FCR in detail8 and has
been widely used to assess FCR in cancer patients15 and
their caregivers.16 However, given the burden on patients
by repeated assessments during cancer follow-up and the
time constraints in the clinical setting, a brief yet accurate
scale would better serve patients and clinicians.

The 7-item unidimensional Fear of Cancer Recurrence
(FCR7) assessment was originally named the ‘Fear of
Recurrence’.6 The FCR7 has been used to assess FCR in head
and neck cancer patients. The FCR7 consists of 4 items to
assess the level of worry about cancer recurrence, 2 items
that measure the level of interference of FCR with the
patient’s thoughts and activities, and 1 item to assess the
patient’s behavioral response.6,17 The overall scale repre-
sents the experiences of the level (severity) of patients’
FCR.

To evaluate the psychometric properties of the FCR7,
the construct validity has been examined by determining
whether the assessment took into account the factors
known to affect FCR severity.1,10,18e20 For example, more
severe FCR tends to occur in younger patients1,18 and in
those with poor physical status.1 More severe FCR is also
closely linked to higher anxiety and depression.18,19 Phys-
ical symptoms may increase the FCR by reminding patients
about their physical status and the possibility of cancer
recurrence.20e22 Patients with more severe FCR report a
lower quality of life.10

Together, based on the evidence presented above, the
following predictions regarding correlations between the
Chinese version of FCR7 (FCR7-C) score and related pa-
rameters were made: (1) The FCR7-C score will correlate
positively with cancer-related symptoms (pain, fatigue,
nausea/vomiting, dyspnea, insomnia, lack of appetite,
constipation, and diarrhea), depression, and anxiety; and
(2) The FCR7-C score will correlate negatively with patient
age, performance status, and overall QOL. In addition, the
FCR7-C should reflect the uni-dimensional design of the
original FCR7.17

We chose early-stage lung cancer patients to assess the
effectiveness of FCR7-C because FCRmay be common among
patients with lung cancer due to its highmortality.23 Previous
studies report a high prevalence of FCR (72%) among patients
with lung cancer24 and more severe FCR in patients with lung
cancer than with other types of cancer.8 Although screening
methods for earlier detection of lung cancer25 have improved
the 5-year survival rate of early-stage lung cancer (40e70%)
in Taiwan,26,27 the reputation of lung cancer as a deadly
disease may induce particular fear.

To establish an effective assessment for FCR in Chinese-
speaking cancer patients, this study aimed to (1) translate
and develop the FCR-7 into Chinese (step I), and (2)
examine the psychometrics of the FCR7-C and explore the
severity of FCR in operable early-stage lung cancer patients
(step II).
Methods

Step 1: Translation, development and examination
of content validity

After obtaining permission from the original authors to use
the FCR76, the instrument was translated into Chinese and
the accuracy of Chinese translation was confirmed by back-
translating between English and Chinese based on the in-
strument translation principles.28 The content validity of
FCR7-C was examined and discussed by 5 experts (2 on-
cologists, 2 psycho-oncology nurse researchers, and one
master-prepared oncology nurse), who found that FCR7-C is
satisfactory.

For face validity (from patients), we recruited 10 lung
cancer patients from the thoracic surgery outpatient clinic
in a medical center in Northern Taiwan. Eligible subjects
were adult patients who (i) were diagnosed with early-
stage lung cancer (stages I, II, & IIIA), (ii) had undergone
tumor resection surgery, (iii) were currently disease-free,
and (iv) were able to communicate in Chinese or Taiwa-
nese. IRB approval (IRB number: 201012108RC) and pa-
tients’ consents were obtained before data collection.
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All of the 10 patients reported that the FCR7-C reflected
their fears of cancer recurrence and that it was easy to
understand and answer. Thus, the face validity of FCR7-C
was well supported by the patients.

Step II: Examination of the reliability and construct
validity of the FCR7-C

In step II, the same recruitment criterion and settings were
applied. We assessed the internal consistency reliability
using the calculated Cronbach’s alpha value. Construct
validity was examined in 2 ways: (1) testing the correlation
between assumptions and actual outcomes with respect to
FCR7-C variables, and (2) conducting confirmatory factor
analysis (CFA) to verify the dimensionality of the FCR7-C.
The goal of using CFA, rather than using exploratory factor
analysis (EFA), is that “CFA model is specified in advance
and being evaluated by goodness of fit and the interpret-
ability and strength of the parameters”.29 Thus, in this
study, we applied CFA to verify the FCR7-C as its assumed
one-factor structure (uni-dimensional scale). Finally, after
the validation, results of the severity of cancer recurrence
would be also explored from the step II results in FCR7-C.

Measures

To compare theoretical and actual outcomes of the FCR7-C
for selected variables, we used several tools, including the
Karnofsky performance status (KPS),30 2 overall QOL items
and the Symptom Subscale from the European Organization
for Research and Treatment of Cancer QOL Questionnaire
(version 3.0) (EORTC QLQ-30),31 and the Hospital Anxiety
and Depression Scale (HADS).32

Fear of Recurrence 7 (FCR7)
The original FCR7 questionnaire consists of 7 questions. The
first 6 of these questions are scored on a 5-point scale. The
scoring system is: ‘1 Z not at all’, ‘2 Z a little’,
‘3Z sometimes’, ‘4Z a lot’ and ‘5Z all the time’. The 7th
item is used to assess the extent to which FCR interferes with
thepatient’s thoughtsandactivities and is scoredona10-point
scale,with ‘0’ indicating ‘notat all’ and ‘10’ indicating ‘agreat
deal.’ For each individual item, a score�4 on questions 1 to 6
(ranging from1 to5), or�7 onquestion 7 (ranging from0 to10)
indicates a significant level (severity) of fear of cancer recur-
rence6 and suggests that the patient needs further help.6

Although there is no definite cut-off point to decide pa-
tients’ FCR, the single item or total (sum) scores can be all
used for preliminarily identifying patients’ severity of FCR as
the above scoring suggestion. The total score is ranged from
6 to 40, with higher the score indicating higher level of FCR.

Karnofsky performance scale (KPS)
The Karnofsky performance scale (KPS) was used to assess
patients’ ability to perform tasks of daily living. The
possible score on this 11-item assessment ranges from 100
(fully normal function) to 0 (death).30

EORTC QLQ-30
Twooverall QOL questions and the symptomsubscale from the
EORTC QLQ-C30 were incorporated into this assessment. The
symptom subscale includes fatigue, pain, nausea, dyspnea,
insomnia, lack of appetite, constipation, anddiarrhea, eachof
which was rated using a 4-point Likert Scale (1, not at all; 4,
verymuch). The original scores are then transformed to a 100-
point scale score, with a higher score indicating better QOL.31

The Taiwan Chinese version of the EORTC QLQ-C30 for lung
cancer patients has beenproven tobe reliable and valid.33 The
Cronbach’s alpha in this study was 0.91 for the overall EORTC
QLQ-C30 symptom scale and 0.67e0.79 for each symptom.

Hospital Anxiety and Depression Scale (HADS)
Patient anxiety and depression levels were assessed using
the HADS scale,32 which consists of two subscales: anxiety
and depression, and contains 7 items per subscale, with a
maximum subscale score of 21 per subscale. A higher score
indicates a higher level of anxiety or depression. Satisfac-
tory psychometrics for the HADS has been reported in
cancer-related studies in Taiwan.34 In this study, the
Cronbach’s alpha for the anxiety and depression subscales
was 0.83 and 0.70, respectively.

Background information form
Background information obtained included the patients’
gender, age, education, marital status, religion, occupation,
cancer stage, type of surgery, and time since diagnosis.
Statistical analysis

Internal consistency reliability was indicated by Cronbach’s
alpha coefficient. Construct validity was examined by confir-
matory factor analysis to confirmtheuni-dimensionality of the
design. The CFA was examined using the Analysis of Moment
Structure (AMOS), version20. The goodness of fit for themodel
was evaluated by chi-square analysis (c2), the ratio of chi
square to degrees of freedom (c2/df), and other commonly
used indicators, including the root mean square of error
approximation (RMSEA), standardized root mean-square re-
sidual (SRMR), normed-fit index (NFI), relative fit index (RFI),
goodness of fit index (GFI), and relative fit index (RFI). The
recommended cut-offs that indicate a good fit for RMSEA
<0.08, SRMR<0.08, NFIS0.95, GFIS0.95, RFIS0.95.35 The
modification index (MI) was used to determine the error cor-
relations on parameter estimates of CFA if needed.36

Spearman’s analysis of empirically supported correla-
tions between FCR7-C and selected variables were exam-
ined for support of the construct validity. Variables
investigated for correlation with FCR include patient age,18

physical status,1 severity of symptoms,5,12,20 and level of
psychological distress.6,7,9,37 Finally, the FCR severity in
early-stage lung cancer patients was determined by sta-
tistical analysis of the data.

The sample size was determined based several con-
cerns.38 These included (1) the effect of factors; (2) the
effect of number of indicators; (3) effect of magnitude of
factor loadings; and (4) the effect of magnitude of factor
correlations. For example, the six-to eight-indicator, one
factor model and loading 0.50 were associated with a
minimum sample size of 90. The CFA in the current study,
one factor model with seven indicators, and all the factor
loading higher than 0.5 (ranging from 0.60 to 0.97) except
one (0.40) suggest the sample size as 160 is enough.
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Results

Patient characteristics

In step II, a total of 160 subjects were recruited for psycho-
metric testing of FCR7-C and better representativeness for
the severity of FCR in early-stage lung cancer patients. There
were 87 females (54.4%) and 73 males (45.6%) and with a
mean age of 61.5 years (SD, 11.9). The demographic data are
presented in Table 1. Themajority of thepatients (83.1%) had
a good performance status with KPS score (�90) (Table 1).
Table 1 Background information of subjects (N Z 160).

n % Mean (SD) Range

Sex
Male 73 45.6
Female 87 54.4

Age (years) 61.5 (11.9) 30e87
Education level (years) 11.2 (5.1) 0e26
Illiterate 3 1.9
Elementary school 46 28.7
High school 49 30.5
College and above 62 38.9

Marital status
Unmarried, divorced,
widowed

23 14.4

Married 137 85.6
Religion
Yes 127 79.4
None 33 20.6

Occupational status
Employed 51 31.9
Unemployed 77 48.1
Unemployed since
having cancer

32 20.0

Cancer stage
I 123 76.8
II 14 8.8
IIIA 23 14.4

Surgery type
Lobectomy 129 80.6
Lobectomy þ Wedge
resection

15 9.4

Wedge resection 13 8.1
Sleeve resection 2 1.3
Sleeve resection
þ Lobectomy

1 0.6

Time since diagnosis
(months)

8.9 (4.6) 3e19

3e6 66 41.2
7e12 60 37.5
>12 34 21.3

Karnofsky performance
score
60 2 1.3
70 4 2.5
80 21 13.1
90 78 48.7
100 55 34.4
The overall quality of life score (based on the EORTC
QLQ-C30, the two overall items mean score in a 0e100
system) for this cohort was 66.8 (SD Z 20.1). Patients
generally reported to have low symptoms, with the top
ranked symptom as dyspnea, sleep impairment and fatigue
and mean scores as 24.2, 23.5, and 21.0, respectively.

Reliability

The Cronbach’s alpha value for internal consistency reli-
ability in the current study was 0.90 for the FCR7-C. In order
to better know the item-quality of FCR7-C, we also examined
item to total (scale) correlation. The generally suggested and
acceptable item to total correlation values are 0.2, 0.3 or
0.4.39 In our study, except item 6, the item to total correla-
tion values were ranging from 0.72 to 0.85. Even for item 6, it
had item to total correlation as 0.45 which met the criteria.
We thus kept all the original items of FCR7. Taking together,
the result of Cronbach’s alpha as 0.9 and high item to total
correlation strongly support that FCR7-C has a very good in-
ternal consistency reliability40 (Table 2).

Construct validity

The standardized coefficients for items 1 through 7 ranged
from 0.42 to 0.97 (Fig. 1). Since the goodness of fit of the
model is not perfect, the MI was further applied to adjust
the model. Chi-square value (c2 Z 85.98; p < 0.001) were
found to be significant. The normed chi-square (c2/df) value
Table 2 Internal consistency reliability and item to total
correlations (N Z 160).

FCR items Item to Total
Correlation

Alpha if
Item Deleted

Q1 I am afraid that my
cancer may recur

0.85 0.87

Q2 I am worried or anxious
about the possibility of
cancer recurrence

0.86 0.87

Q3 How often have you
worried about the
possibility of getting
cancer again?

0.84 0.87

Q4 I get waves of strong
feelings about the
cancer coming back

0.72 0.89

Q5 I think about the cancer
returning when I did not
mean to

0.81 0.88

Q6 I examine myself to see
if I have physical signs of
cancer

0.45 0.91

Q7 To what extent does
worry about getting
cancer again spill over or
intrude on your thoughts
and activities

0.76 0.91

Note: Overall Cronbach’s alpha Z 0.90.



Figure 1 Results of confirmatory factor analysis of the FCR7-C.
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was determined to be 2.4, which is an acceptable level. The
RMSEA index was 0.09, indicating a mediocre fit. Additional
indices, including the SRMR (0.04), NFI (0.97), RFI (0.95),
and the GFI (0.95), support a good fit. Overall, these indices
support the FCR7-C as a uni-dimensional model.

The results of Spearman’s correlation generally support
our assumptions (Table 3). The FCR7-C score had a low to
moderate negative correlation with age, physical function,
and QOL (r Z �0.33, �0.31, and �0.30, respectively). A
low positive correlation was observed for all individual
symptoms except constipation. The FCR7-C score corre-
lated positively with anxiety (high correlation; r Z 0.62)
and depression (moderate correlation; r Z 0.38) (Table 3).
FCR severity

The total FCR severity score was 15.2 (SD Z 7.8), indicating
that these patients had mild FCR. No FCR was reported by
Table 3 Correlation between FCR7-C and selected vari-
ables (N Z 160).

Selected Variables FCR7-C Total Score

Age �0.33*
Performance Status �0.31*
Overall QOL �0.30**
Generalized Symptoms

Pain 0.20**
Fatigue 0.43**
Nausea/vomiting 0.19*
Dyspnea 0.22**
Insomnia 0.29*
Lack of appetite 0.23**
Constipation 0.08
Diarrhea 0.21**

Anxiety 0.62**
Depression 0.38**

Data analysis: Spearman’s correlation; *p < 0.05, **p < 0.01.
18.1% of patients across all 7 items, while the fraction of pa-
tients reporting significant FCR for items 1e7 was 19.4%,
18.8%, 19.4%, 6.3%, 11.9%, 20.6%, and 6.9%, respectively
(Table 4).
Discussion

In our cohort of 160 subjects, the FCR7-C was shown to have
satisfactory content validity and internal consistency reli-
ability. The uni-dimensional structure was supported by
CFA that showed a good fit for the model. Consistent with
our hypothesis, the FCR7-C score correlates positively with
the degree of physical symptoms, anxiety, and depression,
but correlates negatively with patient age, performance
status, and QOL. We found that 81.9% of patients reported
at least some FCR, with a mean FCR severity of 15.18.

Several important issues were clarified by this study.
First, the satisfied internal consistency reliability of FCR7-C
was supported by the high Cronbach’s alpha of 0.90, which
is comparable to that of the original FCR7 assessment.6 All
items except number 6 demonstrated high individual to
total scale correlations (Cronbach’s a Z 0.72e0.86). Item 6
had a moderate correlation (Cronbach’s a Z 0.45).

Second, the results of CFA are generally acceptable to
confirm the uni-dimensional structure of the FCR7-C,
matching that of the FCR717 in a population of early-stage
lung cancer patients. Although the good of fitness model
was not perfect, the results after adjustment by MI
suggest that the FCR7-C is acceptable. The potential reason
for this lower fit is that item 6 has a relatively low item to
total correlation. The content of item 6 is less similar than
the other items in directly assessing the level of fear of
cancer recurrence. Rather, it assesses awareness of phys-
ical signs of recurrence, thereby only indirectly addressing
psychological concerns. Since the awareness of physical
signs of recurrence is a component of the construct of fear
of cancer recurrence, the final CFA model is generally
acceptable after adjustment. Thus, we accept the notion
that FCR7-C has a uni-dimensional structure.

All of the empirically based hypothesized assumptions
were fully supported by our data, which are consistent with
the findings of previous studies,1,5e7,9,12,18,20,37 except that
no significant correlation was observed between FCR
severity and constipation. It might be because of con-
stipation is not a major sign of lung cancer or its recur-
rence, this symptom may be less correlated to early-stage
lung cancer patients. However, the other GI symptoms,
diarrhea, has positive correlation with FCR. The possible
reason might be that diarrhea is generally a symptom to
reflect patients’ anxiety. FCR might induce patients’ anxi-
ety and thus it is related to patients’ diarrhea. More studies
need to be explored to better understand the phenomena.
Similar as previous study, fatigue has the highest correla-
tion to FCR.41 It supports that fatigue is the most robust
symptom in triggering a patient’s awareness of cancer
recurrence.

Finally, for early-stage operable lung cancer patients,
although not all patients reported concerns, 81.9% reported
at least “a little” FCR. Furthermore, for each individual
FCR7-C item, 6.3e20.6% of patients reported a significant
level of fear of cancer recurrence. One-fifth of the subjects



Table 4 Severity of fear of cancer recurrence (N Z 160).

FCR7
Questionnaire

Not at all
n (%)

A little
n (%)

Sometimes
n (%)

A lot
n (%)

All the time
n (%)

Significant
FCR (%) 4e5

1 2 3 4 5

Q1 I am afraid that my
cancer my recur

46 (28.7) 30 (18.8) 53 (33.1) 19 (11.9) 12 (7.5) 19.4

Q2 I am worried or
anxious about the
possibility of
cancer recurrence

47 (29.4) 37 (23.1) 46 (28.7) 18 (11.3) 12 (7.5) 18.8

Q3 How often have
you worried about
the possibility of
getting cancer
again?

47 (29.4) 47 (29.4) 35 (21.8) 19 (11.9) 12 (7.5) 19.4

Q4 I get waves of
strong feelings
about the cancer
coming back

97 (60.5) 38 (23.8) 15 (9.4) 7 (4.4) 3 (1.9) 6.3

Q5 I think about the
cancer returning
when I did not
mean to

57 (35.5) 50 (31.3) 34 (21.3) 13 (8.1) 6 (3.8) 11.9

Q6 I examine myself
to see if I have
physical signs of
cancer

60 (37.5) 36 (22.5) 31 (19.4) 24 (15.0) 9 (5.6) 20.6

Not at all A great
deal

Significant FCR
(%) 7e10

Q7 To what extent does worry
about getting cancer
again spill over or intrude on
your thoughts and activities

0 1 2 3 4 5 6 7 8 9 10
79 18 15 13 6 16 2 6 4 0 1
(49.3) (11.2) (9.4) (8.1) (3.8) (10.0) (1.3) (3.8) (2.5) (0.0) (0.6) 6.9

FCR-C (0e40) Mean (SD)
15.2 (7.8)
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(20.6%) experienced a significant level of FCR in their
response to item 6 (I examine myself to see if I have
physical signs of cancer). These results strongly suggest
that FCR is still an issue for early-stage lung cancer pa-
tients, indicating that screening for FCR among these is
needed to provide further interventions to decrease patient
distress and the number of outpatient department and
emergency room visits.13

Conclusions

This study is the first study to develop and examine the
Chinese version of FCR7 in early-stage lung cancer pa-
tients. The results strongly indicate that the FCR7-C is a
very brief, easily used, and psychometrically valid tool.
This assessment can be used to evaluate the severity of
FCR in early-stage lung cancer patients, even in very
busy outpatient care settings. Thus, we strongly recom-
mend the systematic use of the FCR7-C as a screening
tool for cancer patients in Chinese speaking patients as a
basis for providing personalized psychological
interventions.
Study limitations

Although this study indicates that the FCR7-C is a psycho-
metrically valid tool, it still has some limitations. First, this
study only includes cross-sectional data. Further study is
needed to examine the test-retest reliability of FCR7-C.
Second, majority of subjects in this study are diagnosed as
lung cancer from health screening. Thus, we did not
compare the differences among stages (I-IIIa) due to limited
subjects in stage II and IIIa. Lack of sufficient subjects in
each group might limit the power of statistical analysis and
decrease the accuracy of results. Finally, the applicability
of the FCR7-C to different cancer populations must be
established.
Clinical implications

Our results suggest that FCR7-C is a brief assessment to use
for screening cancer patients for FCR in clinical settings in
Taiwan. Integrating the brief FCR7-C into hospital infor-
mation system to screen patients’ FCR is strongly
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suggested. We also suggest to integrate the assessment into
cancer care case management system. Thus, health care
professionals can provide more personalized interventions
to support those with high fear of cancer recurrence.

Data availability statement

The data to support the findings of this study are available
from the corresponding author upon reasonable request.
Declaration of Competing Interest

The authors declare no conflicts of interest.

Acknowledgements

We would like to thank all of the patients who participated
in this study. This study was supported in part by the Min-
istry of Science and Technology (MOST) in Taiwan.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.jfma.2019.10.007.

References

1. Myers SB, Manne SL, Kissane DW, Ozga M, Kashy DA, Rubin S,
et al. Social-cognitive processes associated with fear of
recurrence among women newly diagnosed with gynecological
cancers. Gynecol Oncol 2012;128(1):120e7.

2. Thewes B, Butow P, Bell ML, Beith J, Stuart-Harris R, Grossi M,
et al. Fear of cancer recurrence in young women with a history
of early-stage breast cancer: a cross-sectional study of prev-
alence and association with health behaviours. Support Care
Cancer 2012;20(11):2651e9.

3. Northouse LL. Mastectomy patients and the fear of cancer
recurrence. Cancer Nurs 1981;4(3):213e20.

4. Butow PN, Fardell JE, Smith AB. Fear of cancer recurrence: an
overview and Australian perspective. Cancer Forum 2015;
39(2):95e100.

5. Berrett-Abebe J, Cadet T, Pirl W, Lennes I. Exploring the
relationship between fear of cancer recurrence and sleep
quality in cancer survivors. J Psychosoc Oncol 2015;33(3):
297e309.

6. Rogers SN, Scott B, Lowe D, Ozakinci G, Humphris GM. Fear of
recurrence following head and neck cancer in the outpatient
clinic. Eur Arch Oto-Rhino-Laryngol 2010;267(12):1943e9.

7. Ghazali N, Cadwallader E, Lowe D, Humphris G, Ozakinci G,
Rogers SN. Fear of recurrence among head and neck cancer
survivors: longitudinal trends. Psycho Oncol 2013;22(4):
807e13.

8. Simard S, Savard J. Fear of Cancer Recurrence Inventory:
development and initial validation of a multidimensional
measure of fear of cancer recurrence. Support Care Cancer
2009;17(3):241e51.

9. Hodges LJ, Humphris GM. Fear of recurrence and psychological
distress in head and neck cancer patients and their carers.
Psycho Oncol 2009;18(8):841e8.

10. Handschel J, Naujoks C, Kubler NR, Kruskemper G. Fear of
recurrence significantly influences quality of life in oral cancer
patients. Oral Oncol 2012;48(12):1276e80.
11. Hart SL, Latini DM, Cowan JE, Carroll PR. Fear of recurrence,
treatment satisfaction, and quality of life after radical pros-
tatectomy for prostate cancer. Support Care Cancer 2008;
16(2):161e9.

12. van den Beuken-van Everdingen MH, Peters ML, de Rijke JM,
Schouten HC, van Kleef M, Patijn J. Concerns of former breast
cancer patients about disease recurrence: a validation and
prevalence study. Psycho Oncol 2008;17(11):1137e45.

13. Lebel S, Tomei C, Feldstain A, Beattie S, McCallum M. Does fear
of cancer recurrence predict cancer survivors’ health care use?
Support Care Cancer 2013;21(3):901e6.

14. Thewes B, Butow P, Zachariae R, Christensen S, Simard S,
Gotay C. Fear of cancer recurrence: a systematic literature
review of self-report measures. Psycho Oncol 2012;21(6):
571e87.

15. Liu J, Mahendran R, Chua SM, Lam KF, Lim HA, Kuparasundram S,
et al. Validation of the English and Mandarin versions of the fear
of cancer recurrence inventory in an Asian population. J Health
Psychol 2017. https://doi.org/10.1177/1359105317727819.

16. 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
Oncol 2018;27(6):1580e8.

17. Humphris GM, Watson E, Sharpe M, Ozakinci G. Unidimensional
scales for fears of cancer recurrence and their psychometric
properties: the FCR4 and FCR7. Health Qual Life Outcomes
2018;16(1):30.

18. Ziner KW, Sledge GW, Bell CJ, Johns S, Miller KD, Champion VL.
Predicting fear of breast cancer recurrence and self-efficacy in
survivors by age at diagnosis. Oncol Nurs Forum 2012;39(3):
287e95.

19. Mehnert A, Koch U, Sundermann C, Dinke A. Predictors of fear
of recurrence in patients one year after cancer rehabilitation:
a prospective study. Acta Oncol 2013;52(6):1102e9.

20. Janz NK, Hawley ST, Mujahid MS, Griggs JJ, Alderman A,
Hamilton AS, et al. Correlates of worry about recurrence in a
multiethnic population-based sample of women with breast
cancer. Cancer 2011;117(9):1827e36.

21. Hall DL, Lennes IT, Pirl WF, Friedman ER, Park ER. Fear of
recurrence or progression as a link between somatic symptoms
and perceived stress among cancer survivors. Support Care
Cancer 2017;25(5):1401e7.

22. Cho D, Chu Q, Lu Q. Associations among physical symptoms,
fear of cancer recurrence, and emotional well-being among
Chinese American breast cancer survivors: a path model.
Support Care Cancer 2018;26(6):1755e61.

23. World Health Organization. Cancer, fact sheet. Available from:
http://www.who.int/mediacentre/factsheets/fs297/en/,
2019. [Accessed 27 March 2019].

24. Baker F, Denniston M, Smith T, West MM. Adult cancer survi-
vors: how are they faring? Cancer 2005;104(11 Suppl):
2565e76.

25. Hirsch FR, Franklin WA, Gazdar AF, Bunn Jr PA. Early detection
of lung cancer: clinical perspectives of recent advances in
biology and radiology. Clin Cancer Res 2001;7(1):5e22.

26. Hung JJ, Wu YC. Stage I non-small cell lung cancer: recurrence
patterns, prognostic factors and survival. Available from:. In:
Top Thorac Surg; 2012. p. 285. http://www.intechopen.com/
books/topics-in-thoracic-surgery/stage-i-non-smallcell-lung-
cancer-recurrence-patterns-prognostic-factors-and-survival.

27. Chiang TA, Chen PH, Wu PF, Wang TN, Chang PY, Ko AM, et al.
Important prognostic factors for the long-term survival of lung
cancer subjects in Taiwan. BMC Canc 2008;8:324.

28. Jones PS, Lee JW, Phillips LR, Zhang XE, Jaceldo KB. An
adaptation of Brislin’s translation model for cross-cultural
research. Nurs Res 2001;50(5):300e4.

29. Brown TA. Confirmatory factor analysis for applied research.
New York, NY: The Guilford Press; 2006.

https://doi.org/10.1016/j.jfma.2019.10.007
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref1
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref1
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref1
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref1
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref1
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref2
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref2
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref2
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref2
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref2
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref2
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref3
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref3
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref3
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref4
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref4
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref4
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref4
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref5
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref5
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref5
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref5
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref5
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref6
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref6
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref6
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref6
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref7
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref7
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref7
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref7
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref7
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref8
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref8
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref8
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref8
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref8
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref9
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref9
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref9
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref9
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref10
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref10
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref10
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref10
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref11
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref11
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref11
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref11
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref11
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref12
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref12
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref12
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref12
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref12
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref13
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref13
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref13
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref13
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref14
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref14
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref14
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref14
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref14
https://doi.org/10.1177/1359105317727819
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref16
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref16
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref16
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref16
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref16
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref17
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref17
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref17
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref17
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref18
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref18
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref18
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref18
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref18
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref19
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref19
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref19
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref19
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref20
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref20
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref20
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref20
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref20
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref21
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref21
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref21
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref21
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref21
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref22
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref22
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref22
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref22
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref22
http://www.who.int/mediacentre/factsheets/fs297/en/
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref24
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref24
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref24
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref24
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref25
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref25
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref25
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref25
http://www.intechopen.com/books/topics-in-thoracic-surgery/stage-i-non-smallcell-lung-cancer-recurrence-patterns-prognostic-factors-and-survival
http://www.intechopen.com/books/topics-in-thoracic-surgery/stage-i-non-smallcell-lung-cancer-recurrence-patterns-prognostic-factors-and-survival
http://www.intechopen.com/books/topics-in-thoracic-surgery/stage-i-non-smallcell-lung-cancer-recurrence-patterns-prognostic-factors-and-survival
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref27
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref27
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref27
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref28
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref28
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref28
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref28
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref29
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref29


1108 Y.-H. Lee et al.
30. Karnofsky DA, Burchenal JH. In: Mcleod, editor. The clinical
evaluation of chemotherapeutic agents. Evaluation of chemo-
therapeutic agents. New York: Columbia University Press; 1949.

31. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A,
Duez NJ, et al. The European Organization for Research and
Treatment of Cancer QLQ-C30: a quality-of-life instrument for
use in international clinical trials in oncology. J Natl Cancer
Inst 1993;85(5):365e76.

32. Zigmond AS, Snaith RP. The hospital anxiety and depression
scale. Acta Psychiatr Scand 1983;67(6):361e70.

33. Chie WC, Yang CH, Hsu C, Yang PC. Quality of life of lung
cancer patients: validation of the Taiwan Chinese version of
the EORTC QLQ-C30 and QLQ-LC13. Qual Life Res 2004;13(1):
257e62.

34. Chen PY, See LC, Wang CH, Lai YH, Chang HK, Chen ML. The
Impact of pain on the anxiety and depression of cancer pa-
tients. J Formos Med Assoc 1999;3:373e82.

35. Schermelleh-Engel K, Moosbrugger H, Müller H. Evaluating the
fit of structural equation models: tests of significance and
descriptive goodness-of-fit measures. Methods Psychol Res
2003;8(2):23e74.
36. Khine MS. Application of structural equation modeling in
educational research and practice. Rotterdam: Sense Pub-
lishers; 2013.

37. Humphris GM, Rogers S, McNally D, Lee-Jones C, Brown J,
Vaughan D. Fear of recurrence and possible cases of anxiety
and depression in orofacial cancer patients. Int J Oral Max-
illofac Surg 2003;32(5):486e91.

38. Wolf EJ, Harrington KM, Clark SL, Miller MW. Sample size re-
quirements for structural equation models: an evaluation of
power, bias, and solution propriety. Educ Psychol Meas 2013;
76(6):913e34.

39. Zijlmans EAO, Tijmstra J, van der Ark LA, Sijtsma K. Item-score
reliability in empirical-data sets and its relationship with other
item indices. Educ Psychol Meas 2018;78(6):998e1020.

40. Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int JMed
Educ 2011;2:53e5. https://doi.org/10.5116/ijme.4dfb.8dfd.

41. Gill KM, Mishel M, Belyea M, Germino B, Germino LS, Porter L,
et al. Triggers of uncertainty about recurrence and long-term
treatment side effects in older African American and Cauca-
sian breast cancer survivors. Oncol Nurs Forum 2004;31(3):
633e9.

http://refhub.elsevier.com/S0929-6646(19)30621-7/sref30
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref30
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref30
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref31
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref31
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref31
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref31
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref31
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref31
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref32
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref32
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref32
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref33
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref33
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref33
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref33
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref33
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref34
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref34
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref34
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref34
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref35
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref35
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref35
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref35
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref35
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref36
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref36
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref36
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref37
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref37
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref37
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref37
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref37
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref38
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref38
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref38
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref38
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref38
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref39
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref39
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref39
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref39
https://doi.org/10.5116/ijme.4dfb.8dfd
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref41
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref41
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref41
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref41
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref41
http://refhub.elsevier.com/S0929-6646(19)30621-7/sref41

	Screening for fear of cancer recurrence: Instrument validation and current status in early stage lung cancer patients
	Introduction
	Methods
	Step 1: Translation, development and examination of content validity
	Step II: Examination of the reliability and construct validity of the FCR7-C
	Measures
	Fear of Recurrence 7 (FCR7)
	Karnofsky performance scale (KPS)
	EORTC QLQ-30
	Hospital Anxiety and Depression Scale (HADS)
	Background information form

	Statistical analysis

	Results
	Patient characteristics
	Reliability
	Construct validity
	FCR severity

	Discussion
	Conclusions
	Study limitations
	Clinical implications
	Data availability statement
	Declaration of Competing Interest
	Declaration of Competing Interest
	Acknowledgements
	Appendix A. Supplementary data
	References


