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The Brief Pain Inventory (BPI) is a comprehensive instrument for
pain assessment and has been validated in several languages. A vali-
dated Turkish version has not been available until now. The purpose
of this study was to determine the reliability and validity of the BPI
for assessing pain in patients undergoing abdominal surgery in Tur-
key. The sample consisted of 178 patients who underwent abdominal
surgery in general surgery and in obstetrics and gynecology clinics of
a university hospital in Zmir, Turkey. A demographic questionnaire
and the BPI were used to collect data. The content validity was tested
by requesting opinions of experts. The structure validity of the scale
was evaluated with factor analyses and reliability of the scale with
Cronbach alpha and with item-to-total correlations. Two factors with
an eigenvalue greater than one were extracted, supporting the validity
of two-factor structure of the original BPI. Factor loads of these two
factors ranged from 0.55 to 0.91. The Cronbach alpha reliability coef-
ficient was 0.79 for the severity scale and 0.80 for the interference
scale. The item-to-total correlations of the scale ranged between 0.42
and 0.69. The Turkish version of the BPI (BPI-Tr) is a reliable and
valid instrument for assessing postsurgical pain severity and its inter-
ference. The BPI-Tr will be useful for clinical assessment of postsurgi-
cal pain in Turkey.

© 2009 by the American Society for Pain Management Nursing

Pain is the symptom most frequently forcing people to seek professional help
(Bonica, 1990; Davis, 2000). The International Association for the Study of Pain
defined pain in 1979 as an unpleasant sensation and behavior, which may or
may not depend on tissue damage in the body, but which is associated with past
experiences of individuals (Davis, 2000). McCaffery defined pain in 1968 as
“whatever the experiencing person says it is, existing whenever he/she says it
does” (Herr et al. 2006). This definition emphasizes that you should believe
patients in pain management. Such an approach improves a confidence rela-
tionship between patients and health professionals (American Society of Peri-
Anesthesia Nurses (ASPAN), 2003; Davis, 2000; Herr, et al., 2006; Virani, et al.,
2007).
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Health professionals should ask about pain, and
the person’s self-report should be the primary source
of assessment with attention to the person’s ability to
carry out activities of daily living and general function-
ing (Comley & De Meyer, 2001; Virani, et al., 2007).
The most important suggestion for pain management
is to make a systematic and comprehensive pain as-
sessment as the fifth vital sign and to achieve safe pain
relief (American Pain Society (APS) Quality of Care
Committee, 1995; Dihle, Bjolseth & Helseth, 2000;
Polomano, et al., 2008; Virani, et al., 2007).

Postoperative pain is an expected outcome
caused by tissue damage after surgical interventions,
complications of surgical interventions, insertion of
tubes and drains, or other invasive measures (Ameri-
can Society of Anesthesiologists [ASA], 2004). It is
considered to be one of the most prevalent types of
pain. Several studies have revealed that 47%-94% of
patients feel pain of different severity after surgery
(Apfelbaum, et al., 2003; McCaffery, Ferrell & Pasero,
2000; Polomano, et al., 2008).

Poor postoperative pain management interferes
with daily life activities of patients, lengthens the du-
ration of hospitalization and increases hospital costs
(Gordon, et al.,, 2002; Haljame & Stomberg, 2003;
Polomano, et al., 2008; Richards & Hubbert, 2007).

Pain plays an important role in patients’ responses
to illness and overall sense of well-being. Pain control
may be problematic for a variety of reasons, including
difficulties in objective assessment of this subjective
symptom. Although physicians order analgesics, the
drugs are often ordered to be used when needed,
leaving nurses to decide on the dose and schedule.
This decision is usually dependent on nurses’ percep-
tions of patients’ pain (Kocaman, 1994; McCaffery,
Ferrell, & Pasero, 2000). Research has indicated that
improving nurses’ pain assessment improves pain
management and that it is the nurse who is the most
efficient health care management professional in pain
assessment (McCaffery, Ferrell, & Pasero, 2000; ASA,
2004; Kocaman, 1994). Nurses need reliable and valid
instruments which can be used in pain assessment.
Several methods for scoring pain severity and/or pain
quality have been developed and extensively used in
clinical studies (Bonica, 1990). The methods tradition-
ally used to assess pain (e.g., visual analog scales,
numeric rating scales, or verbal rating scales) give
reliable results for pain intensity, but tell little about
the influence of pain on patients’ functional capacity.
Diagnosis of insufficient functions has been reported
to be important in comprehensive pain assessment
(APS, 1995; Gordon, et al.,, 2002). The Agency for
Health Care Policy and Research and the American
Pain Society (APS) have suggested that pain intensity

and impact of pain on functions are the key measure-
ments to be followed for a high-quality pain manage-
ment (APS, 1995; Polomano, et al., 2008). Recognizing
that functional impairment is central to comprehen-
sive pain assessment, Cleeland and colleagues devel-
oped the Brief Pain Inventory (BPI). The BPI is de-
signed to measure two targets: the subjective severity
of pain, and the interference caused by pain (Cleeland
& Ryan, 1994).

The BPI has shown high reliability and validity
among different populations (Poundja, et al., 2007;
Virani, et al., 2007; Zelman, et al., 2005). The BPI has
been applied extensively in the assessment of cancer-
related pain (Aisyaturridha, Naing, & Nizar, 2006; Sax-
ena, Mendoza, & Cleeland 1999; Wang, et al. 1996). It
is also used to assess pain in chronic conditions, in-
cluding AIDS (Smith, et al., 2002), osteoarthritis (Men-
doza, et al., 2006), low back pain (Gammaitoni, et al.,
2003), chronic noncancer pain (Tan, et al., 2004), and
traumatic stress disorder (Poundja, et al., 2007). It has
been recommended in evidence-based practice guide-
lines that the BPI can be used for pain assessment in
surgery patients with acute pain (Herr, et al. 2006
Virani, et al., 2007). The reliability and validity of the
BPI have been tested in only three series of surgical
patients (Zalon, 1999; Mendoza, et al., 2004; Gjeilo, et.
al.,, 2007) and one series of cancer patients (Tittle,
McMillan, & Hagan, 2003).

Up to now, no validated Turkish version has been
published. Compared with development of a new
scale, adaptation of an existing scale is cost-effective,
saves time, and allows comparing data between differ-
ent versions (Jamieson, 2004). For these reasons, we
attempted to adapt the BPI into Turkish culture. Test-
ing the reliability and validity of the BPI in a Turkish
population will help nurses and other health profes-
sionals to assess pain severity and functional capabili-
ties of patients after surgery in Turkey and will con-
tribute to pain management. Therefore, the purpose of
the present study was to determine the reliability and
validity of the BPI for assessing pain in patients under-
going abdominal surgery in Turkey.

MATERIAL AND METHODS

Sample and Study Design

The sample of this cross-sectional and methodologic
study included 178 patients who underwent abdomi-
nal surgery (cholecystectomy, appendectomy, herni-
orrhaphy, total abdominal hysterectomy, and caesar-
ean section) in general surgery and obstetrics and
gynecology clinics of a university hospital in Zmir,
situated in the western part of Turkey. Data were
collected at face-to-face interviews between February
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1, 2004 and May 1, 2004. The patients able to speak
Turkish and to communicate, conscious, and aged
=18 years were included. The patients with cancer or
cognitive impairment were not included.

Instruments

Because the BPI is used to assess pain in the previous
24 h and at the time of the interview, we collected
data 72 h after operations. Another reason for collect-
ing the data 72 h after operations was that patients are
able to perform daily living activities within 3 days of
surgery. Two instruments were used to collect data: a
sociodemographic data form, and the BPIL It took an
average of 15 minutes for the tools to be completed.
Demograpbic questionnaire Sociodemographic data
included age, gender, education level, and type of
surgery.

Brief pain inventory The BPI consists of four ques-
tions about pain severity and seven questions about
pain interference with functions. Patients are asked to
rate their pain when it is most severe and least severe
and their pain on average over the previous 24 h as
well as their pain at the time of data collection on a
scale of O to 10. Each scale is composed of a row of
equidistant numbers where 0 corresponds to lack of
pain and 10 corresponds to pain as bad as you can
imagine. Patients are also asked to rate separately how
their pain interferes with general activity, mood, walk-
ing ability, normal work, relations with other people,
sleep, and enjoyment of life. Zero on the rating scale
corresponds to lack of interference, and 10 corre-
sponds to complete interference. Total scores on the
subscale of pain interference with functions are calcu-
lated by adding the scores for the each item on pain
interference. We modified the interference item “nor-
mal work” in the original BPI into “deep breathing and
coughing” because we did not view it as relevant to
the immediate postoperative period. In addition, the
patients are asked to estimate the percentage of pain
relief they feel after pain treatment and to locate areas
of pain on a human figure.

The BPI is brief, self-administered, and easily un-
derstood. In fact, patients can record the location of
their pain on a body drawing and can give details of
their current medication. The Cronbach alpha reliabil-
ity of the original version of the BPI ranges from 0.77
to 0.971 (Cleeland & Ryan, 1994).

Translation Procedure for the BPI

The first step of the translation involved forward trans-
lation of the original BPI into Turkish by the first
author of this paper and two native speakers of Turk-
ish who spoke English fluently. The researchers,
whose native language was Turkish, reviewed these

preliminary Turkish versions of the inventory and then
drafted one Turkish version of the BPI. To validate the
content of the translated version of the BPI, it was
given to seven bilingual health professional experts.
The professional experts consisted of seven nursing
faculty members. They suggested minor changes in
wording, and the tool was revised accordingly. The
forward-translated version was then back-translated by
a professional bilingual translator unfamiliar with ei-
ther the English or the Turkish version of the BPI to
ensure the accuracy of the translation. The back-trans-
lation was compared with the original BPI by the
authors of this paper. For the items or choices of
responses where the back-translated and the original
versions did not agree, the choice of words was dis-
cussed among the translators until a final version was
reconciled. The final translated version was then pi-
loted among 30 patients with postoperative pain.
Changes in wording recommended by the patients
were incorporated in the final version of the tool. It
turned out that the reliability and the construct validity
of the Turkish version of the BPI did not indicate any
problematic item at the preliminary level. Therefore,
further investigations on psychometric performance
of the Turkish Brief Pain Inventory (BPI-Tr) were per-
formed.

Ethical Considerations

Written informed consent was obtained from all pa-
tients. Approval was obtained from the administration
of the hospital where the study was conducted. The
study was also approved by the Ethics Committee of
Dokuz Eyliil University School of Nursing.

Statistical Analyses

Data were analyzed with Statistical Package for the
Social Sciences 11.0. The content validity was tested
by requesting opinions of the experts. To establish
construct validity, principal axis factor analysis with
nonorthogonal (oblimin) rotation, allowing the factors
to be correlated, was then used in extracting factors
(Nunnally & Bernstein 1994).

The internal consistency of the scale was tested
with the Cronbach alpha analysis and the item-to-total
correlation (LoBiondo-Wood & Haber, 2002; Akgiil,
2005).

RESULTS

Patient Characteristics

The study included 36 (20.2%) men and 142 (79.8 %)
women. The mean age of the patients was 45.7 years
(SD 16.84 years), ranging from 18 to 78 years. Sixty-
seven patients (37.6%) were high school graduates, 42
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TaBLE 1.
Characteristics of the Patients (n = 178)

TABLE 2.
Descriptive Statistics of the BPI-Tr

Characteristics n % Mean (SD)
Age (yrs) Pain severity (0-10)

18-35 75 42.1 Pain worst 6.47 (2.19)

36-59 72 40.4 Pain least 2.29(1.73)

60-75 31 17.4 Pain on average 4.66 (1.87)

Mean 45.7 16.8 Pain now 2.19 (1.70)
Gender Pain interference (0-10)

Female 142 79.8 General activity 5.70 (2.83)

Male 36 20.2 Mood 3.32 (3.56)
Education level Walking ability 4.63 (3.12)

Primary school 69 38.8 Deep breathing and coughing 5.25 (3.33)

Secondary school 42 23.6 Relations with others 2.43 (3.35)

High school 67 37.6 Sleep 2.43 (3.23)
Type of surgery Enjoyment of life 1.93 (2.60)

Cholesyctectomy 54 30.3

Appendectomy 25 14.0 BPI-Tr = Brief Pain Inventory-Turkish.

Herniorrhaphy 30 16.8

TAH + BSO 42 23.7

Caesarean section 27 15.2

BSO = bilateral salphingo-oophorectomy; TAH = total abdominal
hysterectomy.

(23.6%) were junior high school graduates, and 69
(38.8%) were primary school graduates. Fifty-four pa-
tients (30.3%) had a cholesyctectomy, 25 (14.0%) had
an appendectomy, 30 (16.8%) had a herniorrhaphy, 42
(23.7%) had a total abdominal hysterectomy and bilat-
eral salphingo-oophorectomy, and 27 (15.2%) had a
caesarean section (Table 1).

Descriptive Statistics of the BPI-Tr

Descriptive data for each item of the pain severity and
interference scales are shown in Table 2. The mini-
mum and maximum scores that could be received for
each item of the scale were 0 and 10, respectively. The
mean value of the items of the scale ranged from 1.93
(SD * 2.60) to 6.47 (SD * 2.19). The mean worst pain
score was 6.47 (SD * 2.19), and the mean average
pain score was 4.66 (SD * 1.87). Of the seven inter-
ference domains, the patients reported the greatest
interference on general activity (mean 5.70, SD =
2.83) and the least interference on enjoyment of life
(mean 1.93, SD *+ 2.63).

Construct Validity of the BPI-Tr
To determine the structure validity of the BPI-Tr, a
factor analysis was made. In the factor analysis, the
Kaiser-Meyer-Olkin (KMO) coefficient of 0.90 and the
Bartlett test ()(2 = 11,723.48) were found to be highly
significant (p = .000).

The factor analysis using the principal axis factor
analysis with the direct oblimin rotation method

yielded two factors with an eigenvalue of 1. Factor
loads of these two factors ranged from 0.55 to 0.91.
Detailed factor loadings are presented in Table 3. The
first factor consisted of all seven interference items
and accounted for 58.62% of the variance. The second
factor consisted of the four pain severity scales and
accounted for another 13.40% of the variance. Both
factors accounted for 72.02 % of the total variance.

Reliability of BPI-Tr

Table 4 shows the reliability analyses of the BPI-Tr.
Internal consistency of each of the two subscales was
tested using Cronbach alpha reliability coefficients.
The Cronbach alpha reliability coefficient of internal
consistency was 0.79 for the severity scale and 0.80 for

TABLE 3.
Factor Loadings of the BPI-Tr Iltems

BPI Interference, BPI Severity,

Factor 1 Factor 2
Pain worst 0.12 0.91
Pain least —-0.24 0.85
Pain average 0.31 0.95
Pain now 0.34 0.57
General activity 0.55 -0.35
Mood 0.84 —-0.02
Walking ability 0.62 0.16
Deep breathing and 0.79 0.07
coughing
Relations with others 0.77 0.08
Sleep 0.66 0.30
Enjoyment of life 0.85 —0.02

BPI = Brief Pain Inventory; BPI-Tr = Brief Pain Inventory-Turkish.
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TABLE 4.
Reliability Analyses of the BPI-Tr

Item-to-Total

Cronbach Alpha When

BPI Item Correlation Item Was deleted Cronbach Alpha

Pain severity 0.79

Pain worst 0.56 0.79

Pain least 0.62 0.79

Pain average 0.69 0.79

Pain now 0.42 0.82
Pain interference 0.80

General activity 0.53 0.79

Mood 0.49 0.80

Walking ability 0.58 0.79

Deep breathing and coughing 0.50 0.81

Relations with others 0.45 0.81

Sleep 0.52 0.79

Enjoyment of life 0.50 0.80

Abbreviations as in Table 3.

the interference scale. The alpha values for the scale
when an item was deleted were similar to the overall
alpha values for each of the two subscales. Reliability
was also assessed by item-to-total correlations. The
item-to-total correlations of the scale ranged between
0.42 and 0.69.

DISCUSSION

The results of this study provide support for the reli-
ability and validity of the BPI-Tr for assessing pain
severity and interference in surgical patients.

Construct Validity

Validity is the degree to which a thing has been mea-
sured. The most preferable types of validity used to
evaluate the validity of a scale are content validity and
structure validity (LoBiondo-Wood & Haber, 2002;
Polit & Hungler, 1997). Factor analysis refers to group-
ing many variables under a few headings. It is agreed
that the number of factors with an eigenvalue of =1
should be evaluated. Eigenvalue means the total vari-
ance explained by a factor. Another criterion is the
number of factors explaining at least 5% of the vari-
ance (Akgiil, 2005, LoBiondo-Wood & Haber, 2002,
Polit & Hungler, 1997).

Based on the factor analyses of the BPI items in
the present study, the results of the KMO (0.90) and
Bartlett tests, used to determine whether correlation
coefficient of the variables is significant, were signifi-
cant (X2 = 11,723.48; p < .001). The KMO value of
0.90 showed that the sample size was appropriate for
factor analyses, and the significant results of the Bar-

tlett test showed that the correlation matrix of the
scale items were appropriate for factor analyses
(Akgiil, 2005)

As a result of the factor analysis conducted for
construct validity, two factors with an eigenvalue >1
were obtained. Factor loads were found to be between
0.55 and 0.91. The frequently recommended factor
loads which explain the relation between items and
factors are above 0.40 (Akgul, 2005; LoBiondo-Wood
& Haber, 2002). None of the items of the scale was
omitted because the factor loading of the items was
above 0.40. Two factors obtained accounted for 72.02
% of the total variance. The higher the variance the
stronger the factor structure of a scale. Factor analyses
showed a variance which is considered sufficient (Lo-
Biondo-Wood & Haber, 2002).

Factor analyses of the BPI in the original English
version (Cleeland & Ryan, 1994) and the other vali-
dated language versions, including Italian (Caraceni, et
al.,1996), German (Radbruch, et al., 1999), Hindi (Sax-
ena, Mendoza, & Cleeland, 1999), Chinese (Wang, et
al., 1996), French (Poundja, et al., 2007), and Russian
(Kalyadina, et al., 2008), has identified a two-factor
model with pain severity items and interference items
loading on the two factors.

Reliability

Reliability is the consistency between independent
measurements of the same thing. Following the same
procedure, using the same measurement methods, and
obtaining the same results means that the measure-
ment is free from random errors (Salkind, 2000).
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The BPI subscales show acceptable internal con-
sistency. The alpha coefficients were 0.79 and 0.80 for
the subscales. Although not high enough (e.g., >0.90)
to support the use of the BPI scores for making im-
portant treatment decisions, these levels of internal
consistency are adequately high to support the use of
the BPI scores as outcome variables in treatment out-
come studies (Nunnally & Bernstein, 1994). For exam-
ple, the BPI subscales could be used to assess the
effectiveness of specific pain interventions. The reli-
ability coefficients obtained in this study were similar
to those of the original version of the BPI and of the
studies from Malaysia (Aisyaturridha, Naing, & Nizar,
20006), Taiwan (Ger, et al., 1999), Italy (Caraceni, et al.,
1996), the United States (Zalon, 1999), and Russia
(Kalyadina, et al., 2008). Item analyses were com-
pleted using the following criteria to identify poorly
functioning items: 1) an increase of >0.10 in the total
scale reliability when an item was deleted; or 2) a
correlation of <0.30 between an item and the subscale
score (Nunnally & Bernstein, 1994). If an item of a
scale has a high correlation coefficient, then that item
is thought to have a strong relationship with the the-
oretic structure. In other words, that item is thought
to be useful and efficient in measuring a target behav-
ior. It is recommended that the acceptable correlation
coefficient for each item should be 0.30 and that items
with lower correlation coefficients should be omitted
regardless of the results of item analyses (LoBiondo-
Wood & Haber, 2002). In the present study, the cut-off

point for the item-to-total correlation coefficient was
considered to be 0.40 and the item-to-total correlations
were all well above 0.40. Therefore, we did not need
to discard any items from these two subscales.

CONCLUSIONS

The BPI-Tr, (supplementary material available at www.
painmanagementnursing.org) is a reliable and valid
instrument for postoperative pain severity and its in-
terference assessment. The psychometric properties
of the original version of the BPI were preserved. The
BPI-Tr will be useful for the clinical assessment of
postoperative pain. It is easy to use for both patients
and investigators and acceptable for the study of pain
across cultures. Also, it can be used to conduct studies
of epidemiology and to evaluate the quality of pain
management. The BPI-Tr can be especially suitable if
the functional impairment caused by pain is consid-
ered to be an important outcome, but further research
is needed to differentiate the impact of pain-related
and surgery- or disease-related interference with func-
tion on the items of the BPIL
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113.el Validation of Turkish BPI

Arastrma No. o Hastane No:
BU CIZGININ USTUNE YAZMAYINIZ

KISA AGRI ENVANTERI

Tarih: ...... loviiin, loviinn, Saat:...............
Adi, Soyadi: Hastane Protokol No: ..............

1. Yasamimiz boyunca zaman zaman bir¢ok agri deneyimleriz (mindr bas agrisi, burkulma,
dis agris1 gibi). Bugilinkii agriniz her zaman yasadiginiz bu agri ¢esitlerinden farkli mi1?

1.0 Evet 2. [0 Hayir

2. Sekil lizerinde agr1 hissettiginiz bolgeleri isaretleyiniz. En ¢ok agriyan bdlgeye X isareti
koyunuz.

3. Son 24 saatteki “en kotii” agrinizi en iyi tanimlayan say1y1 isaretleyiniz.

0 1 2 3 4 5 6 7 8 9 10
Agn Dayanilmaz
Yok Agrn

4. Son 24 saatteki “en hafif” agriniz1 en iyi tamimlayan say1y1 isaretleyiniz.

0 1 2 5 4 5 6 7 8 9 10
Agn Dayanmilmaz
Yok Agn

5. Son 24 saatteki “ortalama” agrinizi en iyi tanimlayan sayiy1 isaretleyiniz.

0 1 2 3 4 5 6 ¥ 8 9 10
Agn Dayamilmaz
Yok Agri

6. “Su anki” agrinizi en iyi tamimlayan sayiy1 isaretleyiniz.
0 1 2 3 4 5 6 7 8 9 10

Agr1 Dayamimaz
Yok Agr1
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7. Agnmz igin aldigimiz tedaviler ya da ilaclar nelerdir?

8. Son 24 saatte, agn tedavisi ile agridan kurtulmamiz nasild1? Agrinizdan en fazla ne kadar
kurtuldugunuzu yiizde olarak gosteriniz.

%0 %10 %20 %30 %40 %50 %60 %70 %80 %90 %100

Hic¢ Tamamen
Kurtulmadim. Kurtuldum.

9. Son 24 saatte, agriniz nedeniyle aktivitelerinizdeki etkilenme durumunu en iyi tanimlayan
say1y1 isaretleyiniz.

A. GENEL AKTIVITE

0 1 2 3 4 5 6 7 8 9 10
Hig Tamamen
Etkilenmedim. Etkilendim

B. EMOSYONEL DURUM

0 1 2 3 4 5 6 7 8 9 10
Hig¢ Tamamen
Etkilenmedim. Etkilendim

C. YUORUYEBILME

0 | 2 3 4 5 6 7 8 9 10
Hig Tamamen
Etkilenmedim. Etkilendim

D. DERIN SOLUNUM VE OKSURME EGZERSIZi

0 1 2 3 4 5 6 7 8 9 10
Hig Tamamen
Etkilenmedim. Etkilendim

E. DIGER INSANLARLA iLiSKIiLER

0 1 2 3 4 5 6 7 8 9 10
Hig Tamamen
Etkilenmedim. Etkilendim
F. UYUMA
0 1 2 3 4 5 6 7 8 9 10
Hig Tamamen
Etkilenmedim. Etkilendim

G. YASAMDAN ZEVK ALMA
0 1 2 3 4 5 6 7 8 9 10

Hi¢ Tamamen
Etkilenmedim. Etkilendim
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