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Abstract

Background Precise examination of breast cancer survivors'lifestyles can lead to improved planning and implemen-
tation of care and counseling interventions to increase their survival rate and improve their quality of life. Therefore,

a valid and reliable instrument needs to be developed. Therefore, the present study aimed to determine the psycho-
metric properties of the Persian version of the Healthy Lifestyle Instrument for Breast Cancer Survivors (HLI-BCS).

Methods This methodological study was conducted on 420 Iranian breast cancer survivors between May and
November 2022. Participants were selected using convenience sampling. The face, content, construct validity, conver-
gent, and reliability of the Persian version of the HLI-BCS were assessed.

Results After assessing face, content, and construct validity, the Persian version of the HLI-BCS with five factors and
20 items was provided. The total Cronbach’s alpha and intra-class correlation coefficient (ICC) were calculated as 0.86
and 0.79, respectively, which were at acceptable levels. A healthy lifestyle in breast cancer survivors was observed to
have strong and significant relationships with quality of life in general (p <0.001, r=0.832), physical health (r=0.786),
and mental health (r=0.809).

Conclusion The Persian version of the HLI-BCS has favorable properties, is consistent with the conditions of breast
cancer survivors, and is valid and reliable. This version of the scale can provide adequate and precise information on
the lifestyles of these patients.
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Background

Breast cancer is the most common invasive cancer
among women and involves one in every eight women. It
is considered the leading cause of cancer-related deaths
among women worldwide, including in Iran [1, 2].
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survival rate of infected individuals and prevent human
and financial capital losses [4].

Therefore, given the high prevalence and survival rate
of breast cancer, the importance of status examination,
treatment follow-up, and lifestyle of individuals with this
cancer after completing the treatment is emphasized.
Cancer survivors further adhere to self-care recommen-
dations to improve long-term treatment outcomes com-
pared to the time of diagnosis [5, 6]. Moreover, for many
cancer survivors with high survival rates, weight manage-
ment, a healthy diet, and an active lifestyle are priorities
for preventing the recurrence of primary cancers and
other chronic diseases [7]. Improving lifestyle is highly
important in the period after a cancer diagnosis because
it is the time when survivors perceive the importance of
changing their lifestyle and can change their behaviors,
complete their primary treatment, including surgery and
chemotherapy, and seek a healthy lifestyle to prevent
repeated recurrence and promote survival [8, 9].

One way to check an individual’s healthy lifestyle is to
measure elements that are considered as the lifestyle’s
objective manifestations [6]. Instruments can collect data
with the highest precision and accuracy, and help health-
care providers, including doctors, nurses, and paramed-
ics, properly identify patients’ needs, prioritize their
care, and provide them with the best services in the most
appropriate situation [10]. Hence, a precise instrument
must be specifically designed to evaluate the lifestyle of
patients with breast cancer, determine their status, and
improve their lifestyle by providing educational and care
services.

Currently, there is a dedicated Healthy Lifestyle Instru-
ment for Breast Cancer Survivors to evaluate their post-
treatment status. The Healthy Lifestyle Instrument for
Breast Cancer Survivors (HLI-BCS) was designed by
Wang et al. [11] and used in a Taiwanese population. It
has favorable psychometric properties.

Therefore, given the high prevalence of breast cancer
in Iran, a standard and indigenous lifestyle assessment
instrument for planning and providing care interven-
tions for breast cancer survivors has become increasingly
evident. Also, in Iranian society, there is no indigenous
Persian version of the instrument for patients with breast
cancer, consistent with Iranian Islamic culture. Therefore,
this study was conducted to determine the psychometric
properties of the Persian version of the HLI-BCS in Ira-
nian society.

Methods

The current methodological study was carried out on
female breast cancer survivors referred to hospitals affili-
ated with Mashhad University of Medical Sciences from
May to November 2022.
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Study sample

The sample used in this study was selected through con-
venience sampling. Women with breast cancer had the
following inclusion criteria: a history of at least two years
of breast cancer, having no recurrent or metastatic dis-
ease, receiving treatment in one of the stages of surgery,
chemotherapy, or radiotherapy, consenting to participate
in the study, and having the ability to answer the ques-
tionnaire items. The exclusion criteria were no mental
disorder, not using psychiatric medications, and reluc-
tance to participate in the study. According to Kellar and
Kelvin (2012), the minimum sample size to perform fac-
tor analysis is five to ten times higher than the number
of items in the intended instrument [12, 13]. Thus, the
Persian version of the HLI-BCS contains 20 items: 420
patients with breast cancer participated in two stages,
including 220 samples for confirmatory factor analysis
(CFA) and 200 patients meeting the inclusion criteria, to
assess the convergent validity between the Persian ver-
sions of the HLI-BCS and the 12-item Short Form Health
Survey (SF-12).

Study instruments

The Demographic Information Questionnaire

Data were collected using the demographic information
form, Persian version of the HLI-BCS, and SF-12. The
demographic information form included age, marital sta-
tus, education level, employment status, economic status,
health insurance, type of treatment, cancer stage, and
duration of breast cancer.

The Healthy Lifestyle Instrument for Breast Cancer Survivors
(HLI-BCS)

HLI-BCS was developed by Wang et al in 2015 [11].
This instrument contains 20 items in five areas: dietary
habits (items 1-5), environment and physiology (items
6-8), health responsibility and stress management (items
9-13), social and interpersonal relations (items 14-16,)
and spiritual growth (items 17-20). Through the infor-
mation obtained by filling out the instrument, the life-
styles of breast cancer survivors can be evaluated in
different dimensions, and plans can be made to improve
their lifestyles and quality of life. Of the instrument
items, 13 had negative expressions and seven had posi-
tive expressions. The scoring of the items was based on a
5-point Likert scale from 1 to 5 [1 (never), 2 (relatively), 3
(sometimes), 4 (often), and 5 (always)]. The total score on
the numerical instrument ranged from 20 to 100. In the
psychometrics of the original version of the instrument,
face validity and content validity were confirmed by 10
patients with at least five years of disease and five oncolo-
gists with ten years of experience working with patients
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with breast cancer. CFA has confirmed the instrument’s
construct validity on 230 breast cancer survivors in the
Taiwanese population, and the mean Cronbach’s alpha
for the instrument’s dimensions was 0.8 [10].

The Iranian version of 12-item Short Form Health Survey
(SF-12)

The SF-12 is the short form of the 36-item Short Form
Health Survey (SF-36), designed by Ware et al. in 1996.
For the reliability of the questionnaire, the calculated
Cronbach’s alphas for the physical and mental dimen-
sions were 0.89 and 0.76, respectively, showing the
favorable reliability of the questionnaire items [14]. Mon-
tazeri et al. [15] published the Iranian version of SF-12
containing 12 items in two physical and mental health
dimensions. The present questionnaire investigated the
quality of life regarding the general perception of one’s
health, physical performance, physical health, emotional
problems, physical pain, social performance, vitality, and
perceived mental health. The scores obtained by the par-
ticipants showed good status (37-48), moderate status
(25-36), and poor status (12—24). The reliability of the
Iranian version in physical and mental dimensions was
reported as 0.73 and 0.72, respectively [15].

Translation

The translation was performed using a forward—back-
ward translation protocol from English to Persian using
the World Health Organization (WHO, 2016) method
[16]. Two English-to-Persian translators were asked to
independently translate the questionnaire. A Persian-to-
English translator was then asked to re-translate the Per-
sian questionnaire into English. It was then sent to five
experts in Persian language and literature, English lan-
guage, instrument design, and nursing for final approval
to ensure the precise transfer of concepts and proper
translation of the translated instrument. After receiving
these comments, an initial Persian version was prepared.

Analysis methods
Face and Content validity
A cognitive interview and pretest were performed with
the target group to ensure translation validity. Accord-
ingly, ten patients with breast cancer who met the criteria
to fill out the questionnaire were interviewed individu-
ally regarding the clarity of every single item and the pre-
cise measurement of the real variable using the Persian
instrument. The target group was asked to express their
opinions and suggested words to better understand each
item or to replace words [17].

A group of 15 experts calculated the content validity
ratio (CVR) and content validity index (CVI) to assess the
relevance, clarity, and simplicity of the items. The group
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of experts consisted of faculty members from the nurs-
ing department, oncologists, oncology nurses, oncology
surgeons, clinical nutritionists, psychiatrists, and social
workers. When the number of experts was 15, the mini-
mum acceptable CVR was 0.49, based on Lawshe’s table
[18]. The minimum acceptable CVI value for each item
is 0.7 [19].

Construct validity

CFA was performed using the maximum likelihood esti-
mation method and the most common goodness-of-fit
indices for 220 participants to evaluate the structural fac-
tors of the Persian version of the HLI-BCS. Model fit indi-
ces were evaluated according to (2<x?*/df<5), the root
mean square error of approximation (RMSEA <0.08), the
comparative fit index (CFI>0.9), the goodness of fit index
(GFI>0.9), parsimonious normed fit index (PNFI>0.5),
and the Tucker—Lewis index/non-normed fit index (TLI/
NNFI > 0.9). Items with factor loadings less than 0.4 were
removed from the model [20, 21].

Convergent validity

The correlation between the results of the Persian version
of the HLI-BCS and the SF-12 was compared to evaluate
the convergent validity of the questionnaire. The Pear-
son’s correlation coefficient was used for the convergent
validity test. Pearson correlation assumes that the vari-
ables are parametric; both variables should be quantita-
tive and interval/ratio, and the data should have a normal
distribution. In this study, the normality of the data was
determined based on a kurtosis between+7 and skew-
ness between + 3. Therefore, a Pearson’s correlation coef-
ficient of > 0.40 was considered acceptable (17).

Reliability

Internal consistency was examined using Cronbach’s
alpha to check instrument reliability. Cronbach’s alpha
ranged from O to 1. Higher values indicate higher reli-
ability, and a minimum level of 0.7 is recommended for
alpha. In addition, the test-retest method and intraclass
correlation coefficient (ICC) were used to determine
reliability, and 30 patients who met the criteria for com-
pleting the instrument responded to the questions of
the Persian version within two weeks. The ICC rate is
between zero and one, the reliability coefficient of 0.6 is
acceptable, and reliability coefficients of 0.8 and higher
denote the instrument’s great stability [17, 22].

Multivariate normality and outliers

Univariate and multivariate distributions were assessed
for skewness and kurtosis, and Mardia’s coefficient for
outliers. One of the signs of deviation from the normal
distribution was a Mardia’s coefficient >8. Multivariate
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outliers were evaluated by assessing the Mahalanobis
distance. Items with a Mahalanobis distance of p <0.001
were considered as multivariate outliers. All statistical
analyses were performed using IBM SPSS Statistics ver-
sion 24 and IBM SPSS Amos version 25. A significance

Table 1 Socio-demographic and cancer information of participants
(n=420)

Characteristics

Mean (SD) or n (%)

Age range (Year) 47, 63( 1.08)
Marital status Single 9 (6.9)
n (%) Married 349 (83.1)
Divorced 23(5.5)
Widow 9 (4.5)
Education status Under diploma 301 (71.6)
n (%) Diploma 88 (21)
Academic 1(7.4)
Occupational status Unemployed 304 (72 4)
n (%) Employed 2(17.2)
Retired (105)
Economic status Poor 307 (73.1)
n (%) Moderate 101 (24.9)
Good 2(2.9)
Insurance Yes 385(91.7)
n (%) No 5(83)
Time since diagnosis (Year) 337(1.27)
Treatment type Surgery 0(7.1)
n (%) Surgery and chemo- 135 (32 )
therapy
Surgery and radio- 19 (4.5)
therapy
Combination of treat- 236 (56.3)
ments
Stage of disease | 101 (24)
n (%) I 191 (45.5)
Il 122 (29)
% 6(1.5)
History of comorbidity ~ Yes 294 (70)
n (%) No 126 (30)

SD standard deviation
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level of p<0.05 was considered for all statistical tests
[23].

Results

Socio-demographic and clinical status

Four hundred and twenty women with breast cancer par-
ticipated in this study (mean age=47.63+11.08 years).
Most participants (83.1%) were married, 71.6% had an
under-diploma education, and the mean number of years
of disease was 3.37£1.27. Other demographic, social,
and cancer-related information about the patients is pro-
vided in Table 1.

Face and content validity

After completing the translation process, the face validity
of the items in the Persian version of the questionnaire
was approved by 10 patients with cancer. Understanding
the difficulty of the items, understanding the expressions,
and the items’ apparent fit with the central objective of
the questionnaire was acceptable for the patients. In
addition, none of the items underwent semantic changes
owing to semantic differences, and all items entered the
content validity process.

Regarding CVR, obtaining scores lower than accept-
able values in Lawshe’s table for 15 experts (less than
0.49) omitted the items, but all items with acceptable
CVRs were between 0.8 and 1. The CVIs of all items were
acceptable (0.7<). Finally, S-CVI/Ave was calculated to be
0.92.

Construct validity

Skewness, kurtosis, and Mardia’s coefficient of the data
were assessed to determine the CFA type. The skewness
values of all the variables were between —3 and + 3, and
their kurtosis values were between — 10 and 4 10. There-
fore, an assumption of normality was established.

CFA was performed on a sample of 220 patients. The
X*/df and fit indices indicated that the five-factor model
of the Persian version of the HLI-BCS had a good fit
for patients with breast cancer (Table 2). After provid-
ing the correction index, the model shown in Fig. 1 was
confirmed.

Table 2 The fit model indices of the CFA for the Persian version of HLI-BCS (n=220)

Fitindices Acceptable scores Scores
X/ df 2<y/df<5 3819
GFIl (Goodness of fit index) 0.90 < GFI 0.921
CFI (Comparative fit index) 0.90<CFI 0913
TLI/NNFI (Tucker-Lewis index/Non normed fit index) 0.09 <TLI/NNFI 0.927
PNFI (Parsimonious normed fit index) PNFI>0.5 0.349
RMSEA (Root mean square error of approximation) 0.05<RMSEA < 0.08 0.068
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Fig. 1 Path diagram of a confirmatory factor analysis of Persian version of HLI-BCS
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Convergent validity

The mean and standard deviation of a healthy lifestyle
in breast cancer survivors and their quality of life were
79.81£22.07 and 33.04+8.16, respectively. Pearson’s
correlation coefficient was used to measure the correla-
tion between the Persian version of the HLI-BCS and the
SF-12. A healthy lifestyle in breast cancer survivors was
observed to have strong and significant relationships with
quality of life in general (p<0.001, r=0.832), physical
health (r=0.786), and mental health (r=0.809) (Table 3).

Reliability

Cronbach’s alpha was calculated as the internal consist-
ency criterion for the 20-item Persian version. The total
questionnaire had high internal consistency with an
alpha coefficient of 0.84, and the alpha coefficients for the
subscales ranged from 0.66—0.86. The total relative stabil-
ity using the ICC was also found to be 0.79.

Discussion

This study aimed to evaluate the psychometric proper-
ties of the Persian version of the HLI-BCS among breast
cancer survivors in Iran. The results of the current study
support the five-factor structure of the HLI-BCS with 20
items in the dimensions of dietary habits (5 items), envi-
ronment and physiology (3 items), health responsibility
and stress management (5 items), social and interper-
sonal relations (3 items), and spiritual growth (4 items).
The results indicated that the HLI-BCS had satisfactory
validity and reliability with appropriate model fit indices,
high levels of internal consistency reliability, and conver-
gent validity to measure healthy lifestyles in breast cancer
survivors in Iran.

To evaluate the validity of the Persian version of the
HLI-BCS, face validity was used in breast cancer survi-
vors, and content validity was used in a group of experts
experienced in caring for cancer patients. The S-CVI/
Ave index of 0.92 for the Persian version shows that the
questionnaire’s content has been confirmed, consider-
ing the sociocultural status of breast cancer survivors in
the Iranian community. Acceptable CVR and CVI for the
Persian version indicate that the questionnaire’s content
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has appropriate quality, given the clinical characteristics
of these patients in the Iranian community. In the origi-
nal version of the questionnaire, content validity was
assessed by five experts, but there needs to be a report on
calculating CVR and CVL In addition, HLI-BCS is yet to
be assessed psychometrically in other communities.

The current research confirmed the structural factors
of HLI-BCS in the Iranian community using CFA. The
factors and 20 items were confirmed in the original ver-
sion using CFA and favorable fit indices. The five factors
of the Persian version of the HLI-BCS are dietary habits,
environment and physiology, health responsibility, stress
management, social and interpersonal relations, and spir-
itual growth. Dietary habits refer to the survivors’ dietary
habits and preferences and the nutritional value of the
selected foods. Environmental and physiological factors
are related to perceived physiological problems and the
perception of probable contamination sources in the cur-
rent environment. Health responsibility and stress man-
agement factors indicate one’s perceived responsibility
and the emotional and stressful reactions survivors face
in their daily life or work. Social and interpersonal rela-
tionship factors reflect survivors’ general perceptions and
feelings regarding social and interpersonal relations. The
spiritual growth factor refers to survivors’ willingness to
provide feedback and accept others in their lives [11, 24].

The convergent validity of the Persian version of the
HLI-BCS was confirmed by its correlation with the SF-12
quality of life. A significant correlation was observed
between a healthy lifestyle and quality of life scores in
breast cancer survivors. In similar studies, having a
healthy lifestyle, including adequate exercise, proper
consumption of fruits and vegetables, weight loss, and
satisfactory sleep, effectively improved the quality of life
concerning the health of breast cancer survivors [25-28].
Improving quality of life can also be associated with
favorable prognosis and lower mortality in breast cancer
survivors [28].

In the current study, the dimensions of social and inter-
personal relations and spiritual growth had the highest
correlations with mental health. In addition, the total
quality of life score was highly correlated with spiritual

Table 3 Correlations between the Persian version of HLI-BCS and SF-12 (n=200)

Domains Physical health Mental health SF-12 total score
Dietary habits 0.762 0.578 0.642
Environment and physiology 0.654 0.643 0671
Health responsibility and Stress management 0.579 0.541 0.659
Social and interpersonal relations 0.674 0.932 0.813
Spiritual growth 0.681 0.853 0.902
HLI-BCS 0.786 0.809 0.832

All significant at p <0.001
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growth in the Iranian population with breast cancer.
Some studies have indicated that increasing spiritual/
religious activities and, in particular, increasing the fre-
quency of attending spiritual/religious activities, the
social support present in religious groups, and relaxation
by attending homogeneous groups regarding the disease
are related to improving health status [29-31]. In addi-
tion, promoting the power of resilience, along with differ-
ent approaches to spiritual therapy, can lead to improved
mental health and quality of life, improved psychologi-
cal well-being and lifestyle, reduced depression, reduced
negative emotions, and increased positive and creative
thoughts in breast cancer survivors [31-33].

The internal consistency and stability of the scales were
measured to determine their reliability. Internal consist-
ency was evaluated by calculating Cronbach’s alpha coef-
ficient. The alpha coefficient of the total scale was 0.84,
which was acceptable. For all factors, the Cronbach’s
alpha coefficient was higher than 0.7, indicating the con-
sistency of the items in a factor and measuring similar
properties. ICC was then calculated for the total scale to
determine its stability. The ICC value was 0.79, indicating
stability of the scale over time. In the HLI-BCS for inter-
nal consistency, a Cronbach’s alpha of 0.82 was obtained
for the total instrument, and a test-retest reliability of
0.86, were obtained for the total instrument [11]. There-
fore, considering the assessment of the original and Per-
sian versions, reliability was calculated with an acceptable
coefficient. In addition, the repeatability of the results
over time and the consistency of the items’ dimensions
were confirmed.

Limitations

The first limitation of this study may be recall bias,
because the data were collected using self-report ques-
tionnaires. Another limitation is that the validity and reli-
ability of the Persian version is limited to a geographical
region. It is better to conduct more methods of construct
validity with more diverse samples to ensure strong psy-
chometric properties of the instrument.

Conclusions

Nurses are responsible for institutionalizing health in
society worldwide, including Iran. For this purpose, they
must create a culture in which individuals are uncon-
sciously inclined toward healthy lifestyles. This effort
requires a complex process based on a proper under-
standing of lifestyle and the relationships among vari-
ous constituent elements of a healthy lifestyle. In other
words, the prerequisite for achieving this goal is the abil-
ity of nurses to accurately recognize and assess how indi-
viduals behave and to compile an appropriate program
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based on a valid and reliable measurement. This study
helped to develop a valid and reliable instrument with
favorable characteristics compatible with the conditions
of breast cancer survivors that can be used to provide
adequate and precise information on the lifestyle of these
individuals.
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