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Abstract

Background: Coping strategies play a vital role in cancer management and has been an integral part in the recovery
process of cancer patients worldwide. Coping refers to specific efforts; both behavioral and psychological, that dimin-
ishes stresses emerged in cancer patients. This study evaluated the psychometric properties of the Sinhalese version
of the Coping Orientation to Problems Experienced Inventory (S-BC) which was developed based on the Brief COPE
scale for cancer patients in Sri Lanka.

Methods: The original Brief COPE is a self-administered tool with 28 items designed to measure coping methods
used by people in stressful life events. It consisted of statements related to adaptive and maladaptive coping strate-
gies. Forty patients with cancer who were registered at the Oncology ward, Teaching Hospital, Galle, Sri Lanka were
included in the study. A cross-cultural adaptation of the Brief COPE was done using WHO guidelines. Reliability of
the S-BC was assessed using test—retest and internal consistency procedures. The construct validity of the tool was
assessed by performing exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). Convergent and dis-
criminant validity of the S-BC was tested using World Health Organization-Quiality of Life-Brief scale (WHOQOL-BREF)
and Centre for Epidemiological Studies-Depression scale (CES-D).

Results: The mean (£ SD) age of the sample was 61(% 12) years, and 52.5% (n=21) of the participants were men.
Eighty percent (n=32) of the participants were more than one year of treatment from diagnosing as a cancer patient.
The test-retest reliability of the S-BC was 0.66, and the internal consistency of the S-BC was good (Cronbach’s alpha

- 0.819). Both EFA and CFA revealed a structure comprised of seven factors. Such factors were Avoidance/Behavio-

ral disengagement, Religious faith/Acceptance, Seeking support, Planning, Substance use/Venting, Self-blame and
Active/positive coping. The scores of the adaptive coping of the S-BC was negatively and the scores of the maladap-
tive coping of the S-BC was positively correlated with the CES-D score. The scores of the adaptive coping of the S-BC
was positively correlated with the total score of the WHOQOL-BREF questionnaire indicating the S-BC's convergent
and discriminant validity properties.

Conclusion: The Sinhalese version of the Brief COPE is found to be a valid and a reliable measure to assess coping
strategies used by patients with cancer in Sri Lanka.
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Background
Cancer is one of the major causes of death in the world
and similar mortality trends of cancer have also been

*Correspondence: eranthiw@ahs.ruh.ac.lk; eranthiweeratunga@yahoo.com reportEd in Sri Lanka [1, 2]. Individuals diagnosed with
! Department of Nursing, Faculty of Allied Health Sciences, University C;‘incer face llfe—threaten.lng stressors. Patler.lts react
of Ruhuna, Galle, Sri Lanka differently based on their personal and environmen-
Full list of author information is available at the end of the article tal conditions to their cancer condition by eliciting

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0001-8609-1457
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40359-022-00863-z&domain=pdf

Weeratunga et al. BMC Psychology ~ (2022) 10:157

various coping responses [3]. ‘Coping’ is considered as
a process by which people manage stress or attempt to
manage stressful demands [4, 5]. Distress, depression,
anxiety, hopelessness, fear, and aggression are found to
be the consequences of stressors experienced by cancer
patients. Such adverse consequences would create great
impact on treatment, management, and control of the
pathologies experience by cancer patients [6, 7].

Little attention has been paid by cancer patients as
well as their family members on psychological and social
aspects of the illness in the recovery process, and it was
found that more personal and social support are needed
for psychological and physical adjustment of cancer
patients [6, 8]. Correct identification of coping strategies
used by cancer patients is imperative to develop effective
treatment and rehabilitation methods for cancer patients.
Several self-report tools have been used to assess coping
strategies of cancer patients worldwide [9, 10]. However,
validated tool to measure coping strategies of cancer
patients is not available in Sri Lanka; Way of Coping
Checklist (WCCL) and the Brief COPE scale have been
used to measure coping methods of undergraduates and
parents of children with a chronic illness and develop-
mental disability [11-16].

Carver et al. [8] developed the Coping Orientation to
Problems Experienced (COPE) inventory and the Brief-
COPE (B-COPE) based on theoretical foundations of
coping methods. The full COPE comprises of 60 items,
which has 15 conceptually distinct scales with four-items
per scale [5]. To reduce the time required to complete
the full scale, a Brief COPE (BC) scale (Additional file 1:
Brief COPE scale, subscales and scoring methods) was
introduced [8]. Carver’s scale has been validated in dif-
ferent countries and widely used to identify coping strat-
egies among different groups of people including cancer
patients; adolescents [17], offenders [18], textile work-
ers [19], female breast cancer patients/survivors [20,
21], heart patients [22], and lung/gastrointestinal cancer
patients [23].

A sample of breast cancer patients in Malaysia was
used to examine the psychometric properties of the
English version of the BC and it was found that the scale
was valid and reliable for that population [21]. The Span-
ish version of the original BC was assessed using a sample
of undergraduates in the America demonstrated reli-
ability of the tool by indicating a high Cronbach’s alpha
for its internal consistency [23]. Previous EFA and CFA
done on the BC scale had revealed structures with dif-
ferent number of factors including four [24], five [25],
six [26], seven [3], and eight [27]. Such factor structures
may be more sensitive to socio-cultural contexts in those
populations. For example, a French version of BC was
checked for the psychometric properties in a sample of
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French-Canadian breast cancer patients. Eight-factors
were indicated by factor analysis including factors active
coping, humor, religion, self-distraction, substance use,
using emotional support, instrumental support and dis-
engagement [28]. Another study revealed a four-factor
structure; social support, positive thinking, avoidance,
and problem-solving for a French version of the BC scale
[24]. A Spanish version of the BC scale had revealed a
12-factor structure which is similar to the original BC
[23]. Also like the original BC, 28-item/14 subscale was
extracted in a Chinese study [29] with a Chronbach’s
alpha value of 0.66 for the overall scale. In these 14 sub-
scales Cronbach’s alpha varied between 0.70 and 0.80.
Brasiliro et al. [30] had found a three-factor structure
and had termed the factors; religion, positive reframing,
and distraction and external support.

It is very important and clinically meaningful to under-
stand the coping strategies of the patients with cancer
for its management because of the seriousness of this
life-threatening illness, socio-economic burden of the
illness and its severe side effects. Coping strategies may
vary with the type of cancer and the stage of cancer.
Assessing coping strategies in patients with cancer facili-
tates healthcare providers to get an insight of the impact
of coping on patients with cancer in different clinical and
community settings which in turn facilitate them to pro-
vide effective treatments and needed welfare and social
facilities [3, 20-22].

A culturally adapted version of Brief COPE scale would
be more practical and useful to assess culture sensitive
coping mechanisms of cancer patients in Sri Lanka. Such
information is essential to improve the quality of cancer
care services. The purpose of this study was to examine
the psychometric properties of a culturally adapted Brief
COPE scale for patients with cancer in Sri Lanka.

Method

Study setting and participants

A total of forty patients with cancer at the Radiotherapy
Unit, Oncology Ward, Teaching Hospital, in Southern
Sri Lanka were enrolled for the study [31-33]. Cancer
patients were selected using the appointment register.
Inclusion criteria included: having confirmed primary
diagnoses as any type of cancer; planning for radiother-
apy; able to understand local language Sinhalese and
being able to provide informed consent with sufficient
physical and mental stability. Subjects with any surgical
problems other than cancer-related and in a critical state/
end-stage of medical condition were excluded.

Medical officers usually plan radiotherapy for the
patients after 14 days of their first visit. The purpose of
the study was explained to the selected participants who
were on radiotherapy and then written informed consent



Weeratunga et al. BMC Psychology ~ (2022) 10:157

was obtained. The participation in the study was com-
pletely on a voluntary basis.

Measurements

Baseline characteristics of the cancer patients were
obtained using an interviewer-administered ques-
tionnaire and the diagnosis cards of the patients. The
information gathered were age, gender, marital status,
educational and employment status, type of cancer,
and time since diagnosis (Additional file 2: Question-
naire). The Centre for Epidemiological Studies-Depres-
sion scale (20 item-CES-D) [34] and the World Health
Organization-Quality of Life-BREF scale (26 item-
WHOQOL-BREF) [35] were administered along with
the newa S-BC scale among 40 patients with cancer
by the principal investigator (PI). Participants were
informed to complete the S-BCCES-D, and WHO-
QOL-BREF which were previously validated in the Sri
Lanka. Data were entered into a excel file (Additional
file 3: Excel data sheet) without any identification
information.

Sinhalese version of the Brief COPE scale (S-BC)—
The original BC scale has 28 items and contains 14
subscales with two items on each scale, graded by a
four-point Likert scale. The responses to the items
were 1="T have not been doing this at all; 2="T have
been doing this a little bit, 3="I have been doing this a
medium amount’ and 4 ="' have been doing this a lot.
A higher score on the subscale items indicates a higher
likelihood of using those strategies by the respondents.

As previously mentioned, the BC has two subscale;
adaptive coping and maladaptive coping and are shown
in the Additional file 1. The first eight subscales (16
items) were adaptive coping strategies, and the other six
subscales (12 items) were maladaptive coping strategies
[8]. A higher score indicates higher adaptive (score ranges
from 16-64) or higher maladaptive coping (score ranges
from 12 to 48) practices. Cronbach’s alpha of the origi-
nal BC was higher than 0.6 for 11 of its 14 subscales. In
terms of usage, the BCscale has been widely used in dif-
ferent countries and has been shown good psychometric
properties [18—20]. In this study a S-BC scale was used to
collect data (Additional file 4: English version of S-Brief
COPE scale).

The Centre for Epidemiological Studies-Depression
scale (CES-D)—The CES-D is a 20-item, short and self-
report scale, which was originally developed to assess
depressive symptomatology in the general population
[34]. Each question has 04 responses from 0 (rarely or
none of the time) to 3 (most or all of the time). The total
score of the CES-D scale ranges from O (no depressive
symptoms) to 60 (high level of depressive symptoms).
The standard cut-off point that was used to identify those
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with elevated depressive symptoms was 16 or above. This
scale has been validated in Sri Lanka [36].

The World Health Organization-Quality of Life-BREF
scale (WHOQOL-BREF)—The WHOQOL-BREF is a
26-item quality of life (QoL) measurement scale and has
four domains: physical, psychological, social, and envi-
ronmental [35]. Higher values of the total scores indicate
a higher level of QoL. The scale has been validated in Sri
Lanka [37].

Procedures

The BC was used for this study after obtaining permis-
sion from the original authors. Cross-cultural adap-
tation guidelines of Beaten et al. [38] and the World
Health Organization (WHO) [39] were followed. These
included forward translation of the original version,
expert panel discussion/synthesis, back-translation,
cognitive interviewing, and pre-testing.

First, the forward translation of the original Eng-
lish version of the BC was done. by three independent
experts who are fluent in both English and Sinhala lan-
guage. The PI had independently recorded problems/
issues during the forward translation. The multidiscipli-
nary expert panel (including an oncologists, clinical psy-
chologist, clinician, a behavioral scientist and a senior
lecture in nursing) discussion was conducted to iden-
tify inappropriate statements and necessary changes were
incorporated.

Again, three independent bilingual translators (differ-
ent from the the first group) back translated the Sinha-
lese version into the English language. They were blind to
the original tool. Validity checking was ensured by com-
paring the back-translated version and the original Eng-
lish version of BC. A preliminary version was developed
after reviewing both forward and backward translations.
A cognitive interview was performed and focused on
each statement to decide whether the wording is unclear,
difficult to understand or answer, or to gain suggestions
from participants to modify the questions. Some word-
ing modifications were done to make the tool suitable
for the Sri Lankan culture. The new scale was circulated
among an expert committee to ensure clarity, ambiguity,
and understandability of items in the questionnaire.

From the oncology wards, ten patients with cancer
were enrolled for pre-testing (those who attended the
pre-test were excluded from the main study). Patients
were recruited according to the inclusion and exclusion
criteria; participants were asked to state whether the
items were readable and understandable. A modified ver-
sion of the BC was found to be a practical tool that can
be understood easily the patients with cancer. Finally, the
panel of experts has ensured the content validity of the
scale. They recommended that the S-BC should be used
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as an interviewer-administered instrument due to many
physical difficulties prevailing in cancer patients (e.g.,
pain, discomforts) and variations in educational status.

The final Sinhalese version of Brief COPE (S-BC)
scale was developed by incorporating face and consen-
sual validity issues expressed by a group of health and
research experts (relevance of each item of the scale in
assessing coping according to patient’s life and adequacy
of the scale to cover all relevant areas of coping were
considered).

Data quality

Several steps were taken to increase the quality of
the data gathered because the target participants were
cancer patients with various physical and psychological
pathologies. Data collection was done by the PI person-
ally. The purpose of the study and nature of the study was
adequately explained to all patients and made them aware
of the importance of giving true and valid responses in
this survey.

Data analysis

Data analysis was done using SPSS 25.0 (IBM statistics,
Inc., Chicago). Descriptive statistics were used to illus-
trate baseline characteristics of cancer patients. The level
of significance was taken as 0.05. The internal consistency
of the S-BC was examined using Cronbach’s alpha coeffi-
cient for the overall scale of the S-BC and for the sub-
scales considering the accepted standard cut-off of 0.60
or above [26, 40].

The internal consistency of the S-BC was examined
using Cronbach’s alpha coefficient for an overall scale of
the S-BC and for subscales. The test—retest reliability was
examined using intra-class correlation coefficient (ICC).
(The PI administered the same questionnaire among the
participants after two weeks of its first administration.).
Pearson’s correlation coefficient was used to examine
test—retest reliability [31].

Validity of the S-BC was checked using discriminant, ,
convergent , and construct validity. Pearson’s correlation
coefficient was applied to check the discriminant and
convergent validity of the S-BC scale [31]. Convergent
validity was assessed by item-subscale correlation consid-
ering a higher correlation of each item with their respec-
tive subscale. Further, the WHOQOL-BREF and CES-D
scales were used to examine convergent and divergent
validity. e.

Construct validity of the S-BC was assessed using
EFA and CFA. The EFA was performed using Varimax
rotation (Kaiser normalization/Kaiser—Meyer—Olkin
(KMO)). Bartlett’s Test of Sphericity should reach sta-
tistically significant result and commonalities coef-
ficients should be high (>0.6) to fulfil the conditions of
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this analysis [33]. The number of extracted components
was determined by the Scree plot, percentage of vari-
ance explained by each component, number of Eigenval-
ues over one (Kaiser—Guttman rule), and by considering
prior psychometric properties of Brief COPE. Items were
considered representative of a component if their item
loading was>0.40 and in the cross-loading items, the
factor, which had a higher loading value, was taken as the
respective factor [31].

CFA was evaluated using AMOS 23 software [41]. The
root means square error of approximation (RMSEA) and
comparative fit index (CFI) was examined. The cut-off
values for acceptable model fit used for this study were:
RMSEA”0.06 for a good fit; CFI”0.90 for an acceptable
fit [42].

Results

Characteristics of the participants and descriptive

statistics of coping strategies

A total of 40 patients with different cancer types partici-
pated in this study. Of these, 53.0% (n=21) were males,
88.0% was married and 75.0% was employed at the time
of the survey (Table 1). The mean (& SD) age of the sam-
ple was 61.03(£ 11.70) years. The age of the participants
ranged from 35 to 88 years. Response rate was 100%.

The mean (£SD) score of the adaptive coping was
37.50(£ 8.14) and maladaptive coping was 17.10(=2.44)
(Table 2). The mean (£SD) S-BC scores of individ-
ual items are shown in Table 2). Of the Adaptive cop-
ing, the highest score was 6.87£0.1.68 and it was for
the item-1 ‘Instrumental support’; the lowest score was
2.00+0.00 and it was for the item-8 ‘Humor’ In the mala-
daptive scale, the highest score was 5.08+1.40 and it
was for the item-1 ‘Self-distraction’; the lowest score was
2.05+0.31 and it was for the items-5 and 6 ‘Denial’ and
‘Behavioral disengagement’.

Cross-cultural adaptation of the S-BC

The S-BC was found to be an easily comprehend, less
time-consuming friendly tool and it can be easily admin-
istered among cancer patients.. No significant difference
between the original BC and and the S-BC was found.
Participants could complete the tool within 15-20 min-
utes. Thus, the S-BC was found to be a culture sensitive
and user-friendly measurement tool.

Reliability of the S-BC

Due to the zero variance, three items were detached
spontaneously from the reliability analysis (item 18-I
have been making jokes about it, item 28-1 have been
making fun of the situation, item 3-1 have been saying to
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Table 1 Characteristics of the study participants (N=40)

Characteristics/variables Categories N (%)

Age <60 Years 20 (50.0
”60 Years 20 (500

Gender Male 21 (525
Female 19 (47.5

Marital status

(50.0)
(50.0)
(52.5)
(47.5)
Married 35 (87.5)
(125
(12.5)
(22.5)
(65.0)

Unmarried/ single 5(125
Education No schooling 5(125
Primary education (grade 1-5) 9225
Secondary education (grade 26 (65.0
6-12)
Employment Employed 30 (75.0)
Unemployed 10 (25.0)
Cancer types/locations Head and neck cancer 2 (5.0)
Gl organs 12 (30.0)
Lungs 1(25)
Bones 3(7.5)
Breast 3(7.5)
Prostate 1(2.5)
Lymph node 3(7.5)
Site unknown 15(37.5)
Time since diagnosis <12 months 8(20.0)
12 months 32 (80.0)

N (%), frequency and percentage of patients

Table 2 Cronbach’s alpha and mean values of S-BC scale/

subscales

Subscales Internal consistency Mean +SD
(Cronbach’s alpha-a)

S-BC-adaptive coping 0861 3750+8.14
Instrumental support 0.85 6.87 +.1.68
Use of emotional sup- 0.70 6.68+1.73
port
Planning 048 53041.80
Active coping 0.55 4.754+1.69
Religion 0.79 4.65+2.00
Acceptance 0.01 40041.03
Positive reframing 0.07 3254127
Humor - 2.00+0.00

S-BC-maladaptive 0396 17.104244

coping Self-distraction 020 508140
Venting 0.09 360+1.21
Substance use 0.52 2204056
Self-blame 0.06 212+£051
Denial - 2054031
Behavioral disengage- 1.00 2054031

ment

S-BC, Sinhalese Brief COPE scale; a, Cronbach’s alpha
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myself “this is not real”). Then, retained 25-items were
checked for reliability. Reliability of the scale (25 items)
was found to be good (Cronbach’s alpha=0.819); reliabil-
ity of the adaptive scale (14 items) and maladaptive scale
(11 items) were 0.861 and 0.396 respectively.

In test and retest scores, adaptive and maladaptive
subscales of the S-BC had high Cronbach’s alpha; it was
0.793 and 0.788 respectively (Table 3). Test-retest reli-
ability was higher for both adaptive and maladaptive
scales (r”0.60, p<0.01). Test—retest reliability measured
with ICC between 1st and subsequent administration of
adaptive and maladaptive scores reported higher ICC;
adaptive: ICC=0.65, 95% CI 0.43-0.80, p <0.001, mala-
daptive: ICC=0.65, 95% CI 0.42-0.79, p<0.001. The
results suggest that the S-BC scale has an acceptable reli-
ability property.

Validity of S-BC

Criterion validity

Criterion validity of the scale was obtained (Table 4).
Adaptive coping was inversely correlated with CES-D
scores (discriminant validity) and maladaptive cop-
ing scores were positively correlated with CES-D scores
(convergent validity). Adaptive coping, total QoL, and
four domains of WHOQOL-BREF were positively cor-
related with each other indicating convergent validity of
the S-BC. Maladaptive coping was significantly and nega-
tively correlated (discriminant validity) with total QoL,
physical, and social QoL domains.

Construct validity of S-BC

EFA and CFA were done. In EFA, some cross-loadings
were reported (Table 5). The KMO measure of sampling
adequacy suggests that data seems appropriate for fac-
tor analysis (KMO=0.76). Bartlett’s Test of Sphericity
reached statistical significance supporting that there is
sufficient significant correlation in the data for confirma-
tory factor analysis (Chi square (190) =408.27, p<0.001).

EFA extracted seven-factor model explaining cumula-
tive variance of 78.68% (Table 5; Fig. 1. Scree plot). Three
items in the original taxonomy of Carver et al. [8] were
not included in the factor structure (items—3, 18, and 28)
but the factors extracted represented entire subscales.
The communalities of 25 items varied from 0.638 to 0.991
and factor loadings were varied from 0.415 to 0.994.

The 1% extracted factor was loaded by six items of the
original BC scale. Overall, this factor was termed as the
“Avoidance/Behavioral disengagement” The 2nd factor
was loaded by eight items and was termed as “Religious
faith/Acceptance”. The 3rd factor was loaded by four
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Table 3 Reliability and test-retest reliability of S-Brief COPE scale—phase 1 and 2
Overall Cronbach’s alpha (25-items) 0.819
Adaptive Maladaptive
0.861 0.396
Time phase 1 and phase 2
1-2 Adaptive 1-2 Maladaptive
Cronbach'’s alpha 0.793 0.788
Inter-ltem correlation 0.659 0.651
Test re-test reliability 0657" 0651"
"p<0.01
Table 4 Correlation between S-BC, CES-D, and WHOQOL-BREF Discussion

S-BC subscales

Adaptive coping Maladaptive

This study examined the psychometric properties of a
Sinhalese version of the Coping Orientation to Problems
Experienced Inventory (S-BC). The S-BC is an adapted

coping version of the original BC for cancer patients in Sri
r P r P Lanka. It was found that the S-BC is a reliable and a valid
CES-D —0362" <005 0349°  <pps tool to measure coping strategies used by cancer patients
Total QoL of WHOQOL-BREF 0482 <001  —0041 0go ~ inSriLanka.
Physical domain of 0506 <001 —0117 047 The S-BC was found to be a comprehensive, but a clear
WHOQOL-BREF and a simple scale that can be used to measure cop-
Psychological domain of 0338 <005 0040 080  ing strategies exhibit by cancer patients in the country.
WHOQOL-BREF It has a good internal consistency and test-retest reli-
Social domain of WHOQOL-  0328" <005 —0030 085 ability. Cronbach’s alpha of the S-BC was 0.819, a higher
BRE/.E ) - value compared to many other translated versions of the
wpg%gzg}gdomam of 0415 <0or 0029 08 original BC [8, 27]. Adaptive coping items in the S-BC

r, correlation coefficient; CES-D, Centre for Epidemiological Studies-Depression
scale; QoL, Quality of Life; WHOQOL-BREF, World Health Organization Quality of
Life-Brief scale; p <0.05* and p <0.01**

items and was termed as “Seeking support” The 4th fac-
tor was loaded by two items and was termed as ‘Planning’
The 5th factor was loaded by one item and was termed
as “Substance use/Venting” The 6th factor was loaded
by two items and was termed as “Self-Blame” and the
last factor was loaded by two items and was termed as "
Active/positive coping”

CFA was performed (Fig. 2). Path diagram of the model
of the S--BC was tested. The chi-square goodness-of fit
p value was 0.428, and it indicates that there is no differ-
ence between the hypothesized model and the data. The
CFI value was 0.985, greater than 0.90, indicating a good
fit of the data. The RMSEA value was 0.025. The RMSEA
value should be less than 0.08 to have a good fit. There-
fore, the result indicate that this model has a good fit for
the data gathered.

had a high Cronbach’s alpha value (0.861) than that of
maladaptive coping items (0.396). Three subscales in the
adaptive coping (instrumental support, emotional sup-
port, and religion) and one subscale in the maladaptive
coping strategies (behavioral disengagement) showed
high Cronbach’s alpha values (>0.7). Test-retest reliabil-
ity of the S-BC was also high for both adaptive and mala-
daptive coping strategies. Therefore, the S-BC seems to
be a reliable tool to measure coping strategies of cancer
patients in Sri Lanka.

The S-BC showed a good criterion validity. As
expected, the correlation between the adaptive coping
scores of S-BC and the scores of CES-D was negative and
the correlation between maladaptive coping scores of
S-BC and the scores of CES-D was positive. The correla-
tion between different subscales of the WHOQOL-BREF
and adaptive coping scores of the S-BC was positive and
no significant correlations were found between subscales
of the WHOQOL-BREF and maladaptive coping scores
of the S-BC.
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Table 5 Factor loadings and cross-loadings emerging from EFA-S-BC

No BCsubscales Items Factor loadings
F1 F2 F3 F4 F5 F6 F7
F1 Avoidance/Behavioral disengagement
6 I've been giving up trying to deal with it 994
8 I've been refusing to believe that it has happened 994
16  I've been giving up the attempt to cope 994
17 I've been looking for something good in what is happening .994
26 I've been blaming myself for things that happened 994
11 I've been using alcohol or other drugs to help me get through it 776
F2 Religious faith/Acceptance
7 I've been taking action to try to make the situation better .549 438
12 I've been trying to see it in a different light, to make it seem more 616 415
positive
14 I've been trying to come up with a strategy about what to do .591 418
22 I've been trying to find comfort in my religion or spiritual beliefs 854
23 I've been trying to get advice or help from other people about what 627
todo
24 I've been learning to live with it .802
25 I've been thinking hard about what steps to take .697
27 I've been praying or meditating 697
F3 Seeking support
5 I've been getting emotional support from others .604
10  I've been getting help and advice from other people 417 427 550
19  I've been doing something watching TV, sleeping, or shopping .844
20  I've been accepting the reality of the fact that it has happened —.798
F4 Planning
1 I've been turning to work or other activities to take my mind off .846
things
2 I've been concentrating my efforts on doing something about the .857
situation I'min
F5 Substance use/venting
21 I've been expressing my negative feelings 776
F6 Self-blame
4 I've been using alcohol or other drugs to make myself feel better —.752
9 I've been saying things to let my unpleasant feelings escape 465 .591
F7 Active/positive coping
13 I've been criticizing myself .768
15 I've been getting comfort and understanding from someone 463 492
Variance explained 24.97 4283 5213 6137 6737 7335 7868
Eigen values 725 46 231 156 146 1.29 1.08
Cronbachsalpha 093 083 055 075 None —021 031

Extraction Method: Principal Component Analysis; Rotation Method: Varimax with Kaiser Normalization; Bold figures, items with mostly similar factor loadings

In this study, seven-factors were extracted using the
EFA. Those factors were termed as Avoidance/Behavio-
ral disengagement, Religious faith/Acceptance, Seeking
support, Planning, Substance use/Venting, Self-blame
and Active/positive coping. A similar number of fac-
tors was obtained by Hagan et al. [3] and labeled as self-
blame, acceptance, denial, emotional support, positive

reframing, active, and behavioral disengagement. The
French version of BC [28] was checked for its psychomet-
ric properties using a sample of French-Canadian breast
cancer patients and eight factors were extracted: disen-
gagement, self-distraction, active coping, using emotional
support from husband/partner, using emotional support
from friends, turning to religion, humor, and substance



Weeratunga et al. BMC Psychology ~ (2022) 10:157

Page 8 of 11

8-—<
6—1
@
=
S
c 47
@
>
w
>
0—
T T T T T T T 1T
1 2 3 4 5 6 7 8 9
Fig. 1 Scree plot of the S-BC

T T T T T T T T T T T
10 11 12 13 14 1S 16 17 18 19 20 21 22 23 24 25

Component Number

use. Another French study revealed a four-factor struc-
ture; social support, positive thinking, labeled avoidance,
and problem-solving [24]. A Spanish version of the BC
had revealed a 12-factor structure which is like the origi-
nal BC structure [23]. In our study, it seems that several
factors in the original scale tend to cluster together, and
form border dimensions as observed by Miyazaki at el.
[43].

Emotional and instrumental support items were
included in a border factor termed seeking support in our
study as seen in some other studies [26, 27]. CFA indi-
cated good fit for the seven-factor model found in EFA.
However, the weak and moderate correlations between
the seven factors may indicate that cancer patients tend
to employ only one or two coping strategies to cope with
their distresses. Overall, the seven-factor model that this
study observed seem to support the factor structure of
the original BC.

This study has several limitations. The sample size
was relatively small. It would be better if we could have
had around 70 participants. Due to health conditions of

this target population, we had to limit our sample to 40.
Another limitation is that we have collected data from
a single healthcare setting in Sri Lanka. Nevertheless,
research efforts should be expanded on testing the S-BC
in variety of cancer patients including possible other fac-
tors such as personality traits.

Conclusion

The Sinhalese version of the BC scale was found to be
a reliable and a valid tool to measure coping strategies
among patients with cancer in the Sri Lanka. The S-BC
can be used in clinical settings in Sri Lanka as a screen-
ing tool. At the international level, the study provides
evidence of cross-cultural validation of the BC which
is useful for comparative studies. Further research is
needed to examine whether the factors identified in this
research is related to demographic and other environ-
mental factors such as gender, level of education and
place of living. Most of the study participants had adap-
tive coping strategies and such information is useful for
health authorities in the management of cancer patients.



Weeratunga et al. BMC Psychology ~ (2022) 10:157

Page 9 of 11

@—»{ 6 la—"
2 oo
@ g
@

@ o=

;

& o

£ 0.09
& [
D o |

T —

Fig. 2 Path diagram of the model of the S-BC

Religious faith/
Acceptance

Self-blame

Acﬁve/;_)ositve

Abbreviations

Brief Coping/Brief COPE: Coping orientation to problems experienced
inventory; SD: Standard deviation; CES-D: Centre for epidemiological studies—
depression scale; WHOQOL-BREF: World health organization-quality of life-rief
scale; BC: Brief cope; WHO: World health organization; S-BC: Sinhalese version
of brief cope; ICC: Intra-class correlation coefficient; EFA: Exploratory factor
analysis; KMO: Kaiser-meyer—olkin; PI: Principal investigator; THK: Teaching
hospital karapitiya; QoL: Quality of life; SPSS: Statistical package for the social
sciences; Cl: Confidence interval; CFl: Comparative fit index; RMSEA: Root
means square error of approximation.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540359-022-00863-z.

Additional file 1. Brief COPE scale, subscales and scoring methods.

Additional file 2. Questionnaire.

Additional file 3. Excel data sheet.
Additional file 4. English version of S-BC scale.
Additional file 5. ERC letter.

Acknowledgements

The authors thank all participants in this study, former consultant oncologists
(Dr. Upul Ekanayaka), and consultants who gave their permission to conduct
the study at the cancer unit, Teaching Hospital-Karapitiya, Galle, administrative
staff and healthcare professionals at cancer unit, Teaching Hospital-Karapitiya,
Galle, Sri Lanka. University of Ruhuna, Matara, Sri Lanka is also further
acknowledged.

Author contributions

EW conceived and designed the current study as part of her MPhil project,
under the supervision of CS, MH, and BP. EW reviewed the literature and
collected the data. EW performed statistical analyses and prepared the first
draft of the manuscript. CS, MH, and BP contributed to the design of the study



https://doi.org/10.1186/s40359-022-00863-z
https://doi.org/10.1186/s40359-022-00863-z

Weeratunga et al. BMC Psychology ~ (2022) 10:157

and the interpretation of the findings. BP guided and supervised the data col-
lection and statistical analysis and supported the preparation of subsequent

drafts of the manuscript. All authors critically revised the manuscript and con-
tributed to the final draft. All authors read and approved the final manuscript.

Funding
Funding for the research project was granted by the Faculty Research Grant,
Faculty of Medicine, University of Ruhuna, Galle, Sri Lanka.

Availability of data and materials

The English version of BC scale, questionnaire, excel data sheet, English
version of S-BC scale and ERC letter are included in this published article as
Additional files 1, 2, 3,4 and 5. The analyzed data during the current study are
not openly available due to maintain the privacy of the participants’identities
but are available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Ethical approval for the study was obtained from the Ethics Review Com-
mittee, Faculty of Medicine, and the University of Ruhuna (Additional file 5:
ERC letter). Permission was granted from the Director of THK, Consultants,

and Sisters/In-Charges to conduct this research in the Oncology ward and
informed written consent was obtained from all the participants included in
the study during the completion of the questionnaire, participants were able
to ask questions. All participants read and offered signed informed consent
before joining in the study. The data that were collected were kept safely and
confidentially. Those who were willing to participate in the survey voluntarily
were recruited. For the scale validation process, permission was obtained from
the original authors of Brief COPE. All methods were carried out in accordance
with the relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Nursing, Faculty of Allied Health Sciences, University

of Ruhuna, Galle, Sri Lanka. 2Department of Psychiatry, Faculty of Medicine,
University of Ruhuna, Galle, Sri Lanka. *Nuclear Medicine Unit, Faculty of Medi-
cine, University of Ruhuna, Galle, Sri Lanka. *“Department of Community
Medicine, Faculty of Medicine, University of Ruhuna, Galle, Sri Lanka.

Received: 6 February 2022 Accepted: 6 June 2022
Published online: 20 June 2022

References

1. GLOBOCAN. New global cancer data. 2020. https://www.uicc.org/news/
globocan-2020-new-global-cancer-data.

2. Cancer Registry. Cancer Incidence Data-2001-2005 Sri Lanka. 2009.
http://203.94.76.60/cancer/Cancer%20reqgistry%202005.pdf.

3. HaganTL, Fishbein JN, Nipp RD. Coping in patients with incurable lung
and gastrointestinal cancers: a validation study of the Brief COPE. J Pain
Symptom Manag. 2017;53(1):131-8. https://doi.org/10.1016/}jpainsym-
man.2016.06.005.

4. Folkman'S, Lazarus RS. The relationship between coping and emotion:
implications for theory and research. Social Sci Med. 1988;26(3):309-17.
https://doi.org/10.1016/0277-9536(88)90395-4.

5. Carver CS, Scheier MF, Weintraub JK. Assessing coping strategies: a theo-
retically based approach. J Pers Soc Psychol. 1989;56(2):267-83. https://
doi.org/10.1037/0022-3514.56.2.267.

6. Yuan L, Pan B, Wang W. Prevalence and predictors of anxiety and depres-
sive symptoms among patients diagnosed with oral cancer in China: a
cross-sectional study. BMC Psychiatry. 2020;20:394-409. https://doi.org/
10.1186/512888-020-02796-6.

20.

21.

22.

23.

24.

25.

26.

27.

Page 10 of 11

Allegany HA, Soltan MR, Soliman SS. Anxiety, depression and perceived
stress among breast cancer patients: single institute experience. MECP.
2020;27(29):1-10. https://doi.org/10.1186/543045-020-00036-X.

Carver CS. You want to measure coping but your protocol’s too long:
consider the brief cope. IJBM. 1997;4(1):92-100. https://doi.org/10.1207/
$15327558ijbm0401_6.

Mudduwa L, Punchihewa G. Psychological impact of breast cancer: a
study done in a Sri Lankan setting. GMJ. 2011;16(1):16-21. https://doi.org/
10.4038/gmj.v16i1.2904.

Hollifield M, Hewage C, Gunawardena CN. Symptoms and coping

in Sri Lanka 20-21 months after the 2004 tsunami. Br J Psychiatry.
2008;192(1):39-44. https://doi.org/10.1192/bjp.bp.107.038422.

. Xue S, Arya S, Embuldeniya A. Perceived functional impairment and

spirituality/ religiosity as predictors of depression in a Sri Lankan spinal
cord injury patient population. Spinal Cord. 2016;54:3.

Kulathunga M, Umayal S, Somaratne S. Validation of the geriatric depres-
sion scale for an elderly Sri Lankan clinical population. JP. 2010;52(3):254~
6. https://doi.org/10.4103/0019-5545.70979.

Mohanraj U. Perceived and academic stress levels in first year under-
graduates of selected degree awarding institutions in western province,
Sri Lanka, and exploring their methods of coping with stress—Thesis.
Aquinas Research Symposium 2020. Accessed 25 Apr 2022.
Hariharathamotharan S. The coping skills and self-esteem among the
parentless school-going adolescents in Kilinochchi district, northern
province. E-J Soc Work. 2018;2(1):1-11.

SkafT. Stress and coping in Sweden and Sri Lanka. A cross-cultural study
with a cognitive neuroscientific perspective. Thesis. 2018. University of
SKOVDE. Accessed 25 Apr 2022.

Godamunee PKS, Pathmeswaran A, Samarasinghe G. Proceedings of
15thAnnual Research Symposium, October 30-31, 2014: Abstract on
Psychometric properties of the Sinhala parental stress scale and Brief
COPE: validation among parents of children with chronic illnesses and
developmental disabilities; University of Kelaniya, Sri Lanka: Faculty of
Graduate Studies. http://repository.kin.aclk/handle/123456789/4933.
Alghamdi M. Cross-cultural validation and psychometric properties of the
Arabic Brief COPE in Saudi population. Med J Malaysia. 2020;75(5):502-9.
Bai S, Liu J, Bo Y. Reliability and validity of the brief cope scale among
offenders in China. Sciendo. 2020;5:5. https://doi.org/10.2478/97883
95669682-001.

Ornek OK, Temel GY. Reliability and validity of the Turkish version of the
Brief Scales for coping profile in textile workers. Névér. 2018;31(2):1-40.
https://doi.org/10.31031/COJNH.2017.01.000508.

Rand KL, Cohee AA, Monahan PO, Wagner LI, Shanahan ML, Champion
VL. Coping among breast cancer survivors: a confirmatory factor analysis
of the Brief COPE. J Nurs Meas. 2019;27(2):259-76. https://doi.org/10.
1891/1061-3749.27.2.259.

Yusoff N, Low WY, Yip CH. Reliability and validity of the Brief COPE

scale (English version) among women with breast cancer undergo-

ing treatment of adjuvant chemotherapy: a Malaysian study. MJM.
2010,65(1):41-4.

Sanjuan P, Magallares A, Avila, M. Effective and ineffective coping strate-
gies: psychometric properties of a reduced version of Brief-COPE for heart
patients. In The European conference on psychology & the behavioral sci-
ences; 2016. p. 1-10. http://papers.iafor.org/wp-content/uploads/papers/
ecp2016/ECP2016_29519.pdf.

Perczek R, Carver CS, Price AA. Coping, mood, and aspects of personality
in Spanish translation and evidence of convergence with English ver-
sions. J Pers Assess. 2000;74(1):63-87. https://doi.org/10.1207/515327752)
PA740105.

Baumstarck K, Alessandrini M, Hamidou Z. Assessment of coping: a new
French four-factor structure of the brief COPE inventory. Health Qual Life
Outcomes. 2017;15(1):8. https://doi.org/10.1186/512955-016-0581-9.
Mohanraj R, Jeyaseelan V, Kumar S, et al. Cultural adaptation of the Brief
COPE for persons living with HIV/AIDS in southern India. AIDS Behav.
2015;19:341-51. https://doi.org/10.1007/510461-014-0872-2.

Su X-Y, Lau J-T, Mak W-W. A preliminary validation of the Brief COPE
instrument for assessing coping strategies among people living with

HIV in China. Infect Dis Pover. 2015;4(41):10. https://doi.org/10.1186/
s40249-015-0074-9.

Kapsou M, Panayiotou G, Kokkinos CM. Dimensionality of coping: an
empirical contribution to the construct validation of the Brief-COPE with


https://www.uicc.org/news/globocan-2020-new-global-cancer-data
https://www.uicc.org/news/globocan-2020-new-global-cancer-data
http://203.94.76.60/cancer/Cancer%20registry%202005.pdf
https://doi.org/10.1016/j.jpainsymman.2016.06.005
https://doi.org/10.1016/j.jpainsymman.2016.06.005
https://doi.org/10.1016/0277-9536(88)90395-4
https://doi.org/10.1037/0022-3514.56.2.267
https://doi.org/10.1037/0022-3514.56.2.267
https://doi.org/10.1186/s12888-020-02796-6
https://doi.org/10.1186/s12888-020-02796-6
https://doi.org/10.1186/s43045-020-00036-x
https://doi.org/10.1207/s15327558ijbm0401_6
https://doi.org/10.1207/s15327558ijbm0401_6
https://doi.org/10.4038/gmj.v16i1.2904
https://doi.org/10.4038/gmj.v16i1.2904
https://doi.org/10.1192/bjp.bp.107.038422
https://doi.org/10.4103/0019-5545.70979
http://repository.kln.ac.lk/handle/123456789/4933
https://doi.org/10.2478/9788395669682-001
https://doi.org/10.2478/9788395669682-001
https://doi.org/10.31031/COJNH.2017.01.000508
https://doi.org/10.1891/1061-3749.27.2.259
https://doi.org/10.1891/1061-3749.27.2.259
http://papers.iafor.org/wp-content/uploads/papers/ecp2016/ECP2016_29519.pdf
http://papers.iafor.org/wp-content/uploads/papers/ecp2016/ECP2016_29519.pdf
https://doi.org/10.1207/S15327752JPA740105
https://doi.org/10.1207/S15327752JPA740105
https://doi.org/10.1186/s12955-016-0581-9
https://doi.org/10.1007/s10461-014-0872-2
https://doi.org/10.1186/s40249-015-0074-9
https://doi.org/10.1186/s40249-015-0074-9

Weeratunga et al. BMC Psychology

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2022) 10:157

a Greek-speaking sample. J Health Psychol. 2010;15:215-29. https://doi.
org/10.1177/1359105309346516.

Fillion L, Kovacs AH, Gagnon P, Endler NS. Validation of the shortened
COPE for use with breast cancer patients undergoing radiation therapy.
Curr Psychol. 2002;21(1):17-34. https://doi.org/10.1007/BF02903157.
Zang Y, Hunt N, Cox T. A randomized controlled pilot study: the effective-
ness of narrative exposure therapy with adult survivors of the Sichuan
earthquake. BMC Psychiatry. 2013;13(1):41. https://doi.org/10.1186/
1471-244X-13-41.

Brasileiro SV, Orsini MR, Cavalcante JA. Controversies regarding the
psychometric properties of the Brief COPE: the case of the Brazilian-Por-
tuguese version "COPE breve” PLoS ONE. 2016;11(3):e0152233. https://
doi.org/10.1371/journal.pone.0152233.

Bland M. An introduction to medical statistics. 3rd ed. Oxford: Oxford
University Press; 2000.

Hulley SB, Cummings SR, Browner WS, Grady D, Newman TB. Designing
clinical research: an epidemiologic approach. 4th ed. Philadelphia, PA:
Lippincott Williams & Wilkins; 2013.

Field A. Discovering statistics using IBM SPSS statistics. Beverly Hills: Sage;
2013.

Radloff LS. The CES-D scale: a self-report depression scale for research in
the general population. Appl Psychol Meas. 1977;1(3):385-401. https.//
doi.org/10.1177/014662167700100306.

World Health Organization Quality of Life Assessment Group (WHO-QOL
group). Development and general psychometric prospects. Soc Sci Med.
1988;46(12):1569-85. https://doi.org/10.1016/50277-9536(98)00009-4.
Ferdinando KD. Prevalence and correlates of depression in adults of
25-45 years in Kalutara DDHS area. MD-Community Medicine (PGIM).
University of Colombo, Sri Lanka 2006; 129. http://192.248.21.144/handle/
1/978.

Kumarapeli V, Seneviratne RA, Wijeyaratne CN. Validation of WHOQOL-
BREF to measure the quality of life among women with polycystic ovary
syndrome (PCOS). SL J Coll Community Phys. 2016;11(2):01-9. https://doi.
0rg/10.4038/jccpsl.v11i2.8252.

Beaton DE, Beaton D, Bombardier C. Guidelines for the process of
cross-cultural adaptation of self-report measures. Spine (Phila Pa 1976).
2000;25(24):3186-91.

World Health Organization. Process of translation and adaptation of
instruments. Geneva: World Health Organization. 2016. http://www.who.
int/substance_abuse/research_tools/translation/en/.

Laksmita OD, Chung M-H, Liao Y-M. Multidimensional scale of perceived
social support in Indonesian adolescent disaster survivors: a psychomet-
ric evaluation. PLoS ONE. 2020;15(3):0229958. https://doi.org/10.1371/
journal.pone.0229958.

Arbuckle JL. Amos (Version 23.0—Computer Program). Chicago: IBM
SPSS; 2014.

Kline RB. Principles and practice of structural equation modeling-meth-
odology in the social sciences. 4th ed. New York: Guilford Press; 2015.
MiyazakiY, et al. Factorial structure of Brief cope for international students
attending U.S. colleges. Coll Stud. 2008;42(3):795.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1177/1359105309346516
https://doi.org/10.1177/1359105309346516
https://doi.org/10.1007/BF02903157
https://doi.org/10.1186/1471-244X-13-41
https://doi.org/10.1186/1471-244X-13-41
https://doi.org/10.1371/journal.pone.0152233
https://doi.org/10.1371/journal.pone.0152233
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1016/s0277-9536(98)00009-4
http://192.248.21.144/handle/1/978
http://192.248.21.144/handle/1/978
https://doi.org/10.4038/jccpsl.v11i2.8252
https://doi.org/10.4038/jccpsl.v11i2.8252
http://www.who.int/substance_abuse/research_tools/translation/en/
http://www.who.int/substance_abuse/research_tools/translation/en/
https://doi.org/10.1371/journal.pone.0229958
https://doi.org/10.1371/journal.pone.0229958

	Validation of the Sinhalese Version of Brief COPE Scale for patients with cancer in Sri Lanka
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Method
	Study setting and participants
	Measurements
	Procedures
	Data quality
	Data analysis

	Results
	Characteristics of the participants and descriptive statistics of coping strategies
	Cross-cultural adaptation of the S-BC
	Reliability of the S-BC
	Validity of S-BC
	Criterion validity
	Construct validity of S-BC


	Discussion
	Conclusion
	Acknowledgements
	References


