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ABSTRACT:
he Brief Pain Inventory (BPI) is a comprehensive instrument for
ain assessment and has been validated in several languages. A vali-
ated Turkish version has not been available until now. The purpose
f this study was to determine the reliability and validity of the BPI
or assessing pain in patients undergoing abdominal surgery in Tur-
ey. The sample consisted of 178 patients who underwent abdominal
urgery in general surgery and in obstetrics and gynecology clinics of
university hospital in Zmir, Turkey. A demographic questionnaire

nd the BPI were used to collect data. The content validity was tested
y requesting opinions of experts. The structure validity of the scale
as evaluated with factor analyses and reliability of the scale with
ronbach alpha and with item-to-total correlations. Two factors with
n eigenvalue greater than one were extracted, supporting the validity
f two-factor structure of the original BPI. Factor loads of these two
actors ranged from 0.55 to 0.91. The Cronbach alpha reliability coef-
cient was 0.79 for the severity scale and 0.80 for the interference
cale. The item-to-total correlations of the scale ranged between 0.42
nd 0.69. The Turkish version of the BPI (BPI-Tr) is a reliable and
alid instrument for assessing postsurgical pain severity and its inter-
erence. The BPI-Tr will be useful for clinical assessment of postsurgi-
al pain in Turkey.

2009 by the American Society for Pain Management Nursing

ain is the symptom most frequently forcing people to seek professional help
Bonica, 1990; Davis, 2000). The International Association for the Study of Pain
efined pain in 1979 as an unpleasant sensation and behavior, which may or
ay not depend on tissue damage in the body, but which is associated with past

xperiences of individuals (Davis, 2000). McCaffery defined pain in 1968 as
whatever the experiencing person says it is, existing whenever he/she says it
oes” (Herr et al. 2006). This definition emphasizes that you should believe
atients in pain management. Such an approach improves a confidence rela-
ionship between patients and health professionals (American Society of Peri-
nesthesia Nurses (ASPAN), 2003; Davis, 2000; Herr, et al., 2006; Virani, et al.,

007).
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108 Dicle et al.
Health professionals should ask about pain, and
he person’s self-report should be the primary source
f assessment with attention to the person’s ability to
arry out activities of daily living and general function-
ng (Comley & De Meyer, 2001; Virani, et al., 2007).
he most important suggestion for pain management

s to make a systematic and comprehensive pain as-
essment as the fifth vital sign and to achieve safe pain
elief (American Pain Society (APS) Quality of Care
ommittee, 1995; Dihle, Bjølseth & Helseth, 2006;
olomano, et al., 2008; Virani, et al., 2007).

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

Poor postoperative pain management interferes
ith daily life activities of patients, lengthens the du-

ation of hospitalization and increases hospital costs
Gordon, et al., 2002; Haljame & Stomberg, 2003;
olomano, et al., 2008; Richards & Hubbert, 2007).

Pain plays an important role in patients’ responses
o illness and overall sense of well-being. Pain control
ay be problematic for a variety of reasons, including

ifficulties in objective assessment of this subjective
ymptom. Although physicians order analgesics, the
rugs are often ordered to be used when needed,

eaving nurses to decide on the dose and schedule.
his decision is usually dependent on nurses’ percep-

ions of patients’ pain (Kocaman, 1994; McCaffery,
errell, & Pasero, 2000). Research has indicated that
mproving nurses’ pain assessment improves pain

anagement and that it is the nurse who is the most
fficient health care management professional in pain
ssessment (McCaffery, Ferrell, & Pasero, 2000; ASA,
004; Kocaman, 1994). Nurses need reliable and valid

nstruments which can be used in pain assessment.
everal methods for scoring pain severity and/or pain
uality have been developed and extensively used in
linical studies (Bonica, 1990). The methods tradition-
lly used to assess pain (e.g., visual analog scales,
umeric rating scales, or verbal rating scales) give
eliable results for pain intensity, but tell little about
he influence of pain on patients’ functional capacity.
iagnosis of insufficient functions has been reported

o be important in comprehensive pain assessment
APS, 1995; Gordon, et al., 2002). The Agency for
ealth Care Policy and Research and the American

ain Society (APS) have suggested that pain intensity c
nd impact of pain on functions are the key measure-
ents to be followed for a high-quality pain manage-
ent (APS, 1995; Polomano, et al., 2008). Recognizing

hat functional impairment is central to comprehen-
ive pain assessment, Cleeland and colleagues devel-
ped the Brief Pain Inventory (BPI). The BPI is de-
igned to measure two targets: the subjective severity
f pain, and the interference caused by pain (Cleeland
Ryan, 1994).

The BPI has shown high reliability and validity
mong different populations (Poundja, et al., 2007;
irani, et al., 2007; Zelman, et al., 2005). The BPI has
een applied extensively in the assessment of cancer-
elated pain (Aisyaturridha, Naing, & Nizar, 2006; Sax-
na, Mendoza, & Cleeland 1999; Wang, et al. 1996). It
s also used to assess pain in chronic conditions, in-
luding AIDS (Smith, et al., 2002), osteoarthritis (Men-
oza, et al., 2006), low back pain (Gammaitoni, et al.,
003), chronic noncancer pain (Tan, et al., 2004), and
raumatic stress disorder (Poundja, et al., 2007). It has
een recommended in evidence-based practice guide-

ines that the BPI can be used for pain assessment in
urgery patients with acute pain (Herr, et al. 2006
irani, et al., 2007). The reliability and validity of the
PI have been tested in only three series of surgical
atients (Zalon, 1999; Mendoza, et al., 2004; Gjeilo, et.
l., 2007) and one series of cancer patients (Tittle,
cMillan, & Hagan, 2003).

Up to now, no validated Turkish version has been
ublished. Compared with development of a new
cale, adaptation of an existing scale is cost-effective,
aves time, and allows comparing data between differ-
nt versions (Jamieson, 2004). For these reasons, we
ttempted to adapt the BPI into Turkish culture. Test-
ng the reliability and validity of the BPI in a Turkish
opulation will help nurses and other health profes-
ionals to assess pain severity and functional capabili-
ies of patients after surgery in Turkey and will con-
ribute to pain management. Therefore, the purpose of
he present study was to determine the reliability and
alidity of the BPI for assessing pain in patients under-
oing abdominal surgery in Turkey.

ATERIAL AND METHODS
ample and Study Design
he sample of this cross-sectional and methodologic
tudy included 178 patients who underwent abdomi-
al surgery (cholecystectomy, appendectomy, herni-
rrhaphy, total abdominal hysterectomy, and caesar-
an section) in general surgery and obstetrics and
ynecology clinics of a university hospital in Zmir,
ituated in the western part of Turkey. Data were

ollected at face-to-face interviews between February
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109Validation of Turkish BPI
, 2004 and May 1, 2004. The patients able to speak
urkish and to communicate, conscious, and aged
18 years were included. The patients with cancer or

ognitive impairment were not included.

nstruments
ecause the BPI is used to assess pain in the previous
4 h and at the time of the interview, we collected
ata 72 h after operations. Another reason for collect-

ng the data 72 h after operations was that patients are
ble to perform daily living activities within 3 days of
urgery. Two instruments were used to collect data: a
ociodemographic data form, and the BPI. It took an
verage of 15 minutes for the tools to be completed.
emographic questionnaire Sociodemographic data

ncluded age, gender, education level, and type of
urgery.
rief pain inventory The BPI consists of four ques-

ions about pain severity and seven questions about
ain interference with functions. Patients are asked to
ate their pain when it is most severe and least severe
nd their pain on average over the previous 24 h as
ell as their pain at the time of data collection on a

cale of 0 to 10. Each scale is composed of a row of
quidistant numbers where 0 corresponds to lack of
ain and 10 corresponds to pain as bad as you can

magine. Patients are also asked to rate separately how
heir pain interferes with general activity, mood, walk-
ng ability, normal work, relations with other people,
leep, and enjoyment of life. Zero on the rating scale
orresponds to lack of interference, and 10 corre-
ponds to complete interference. Total scores on the
ubscale of pain interference with functions are calcu-
ated by adding the scores for the each item on pain
nterference. We modified the interference item “nor-

al work” in the original BPI into “deep breathing and
oughing” because we did not view it as relevant to
he immediate postoperative period. In addition, the
atients are asked to estimate the percentage of pain
elief they feel after pain treatment and to locate areas
f pain on a human figure.

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

ranslation Procedure for the BPI
he first step of the translation involved forward trans-

ation of the original BPI into Turkish by the first
uthor of this paper and two native speakers of Turk-
sh who spoke English fluently. The researchers,
hose native language was Turkish, reviewed these s
reliminary Turkish versions of the inventory and then
rafted one Turkish version of the BPI. To validate the
ontent of the translated version of the BPI, it was
iven to seven bilingual health professional experts.
he professional experts consisted of seven nursing

aculty members. They suggested minor changes in
ording, and the tool was revised accordingly. The

orward-translated version was then back-translated by
professional bilingual translator unfamiliar with ei-

her the English or the Turkish version of the BPI to
nsure the accuracy of the translation. The back-trans-
ation was compared with the original BPI by the
uthors of this paper. For the items or choices of
esponses where the back-translated and the original
ersions did not agree, the choice of words was dis-
ussed among the translators until a final version was
econciled. The final translated version was then pi-
oted among 30 patients with postoperative pain.
hanges in wording recommended by the patients
ere incorporated in the final version of the tool. It

urned out that the reliability and the construct validity
f the Turkish version of the BPI did not indicate any
roblematic item at the preliminary level. Therefore,

urther investigations on psychometric performance
f the Turkish Brief Pain Inventory (BPI-Tr) were per-
ormed.

thical Considerations
ritten informed consent was obtained from all pa-

ients. Approval was obtained from the administration
f the hospital where the study was conducted. The
tudy was also approved by the Ethics Committee of
okuz Eylül University School of Nursing.

tatistical Analyses
ata were analyzed with Statistical Package for the
ocial Sciences 11.0. The content validity was tested
y requesting opinions of the experts. To establish
onstruct validity, principal axis factor analysis with
onorthogonal (oblimin) rotation, allowing the factors
o be correlated, was then used in extracting factors
Nunnally & Bernstein 1994).

The internal consistency of the scale was tested
ith the Cronbach alpha analysis and the item-to-total

orrelation (LoBiondo-Wood & Haber, 2002; Akgül,
005).

ESULTS
atient Characteristics
he study included 36 (20.2%) men and 142 (79.8 %)
omen. The mean age of the patients was 45.7 years

SD 16.84 years), ranging from 18 to 78 years. Sixty-

even patients (37.6%) were high school graduates, 42
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110 Dicle et al.
23.6%) were junior high school graduates, and 69
38.8%) were primary school graduates. Fifty-four pa-
ients (30.3%) had a cholesyctectomy, 25 (14.0%) had
n appendectomy, 30 (16.8%) had a herniorrhaphy, 42
23.7%) had a total abdominal hysterectomy and bilat-
ral salphingo-oophorectomy, and 27 (15.2%) had a
aesarean section (Table 1).

escriptive Statistics of the BPI-Tr
escriptive data for each item of the pain severity and

nterference scales are shown in Table 2. The mini-
um and maximum scores that could be received for

ach item of the scale were 0 and 10, respectively. The
ean value of the items of the scale ranged from 1.93

SD � 2.60) to 6.47 (SD � 2.19). The mean worst pain
core was 6.47 (SD � 2.19), and the mean average
ain score was 4.66 (SD � 1.87). Of the seven inter-

erence domains, the patients reported the greatest
nterference on general activity (mean 5.70, SD �
.83) and the least interference on enjoyment of life
mean 1.93, SD � 2.63).

onstruct Validity of the BPI-Tr
o determine the structure validity of the BPI-Tr, a

actor analysis was made. In the factor analysis, the
aiser-Meyer-Olkin (KMO) coefficient of 0.90 and the
artlett test (�2 � 11,723.48) were found to be highly
ignificant (p � .000).

The factor analysis using the principal axis factor

ABLE 1.
haracteristics of the Patients (n � 178)

Characteristics n %

ge (yrs)
18-35 75 42.1
36-59 72 40.4
60-75 31 17.4
Mean 45.7 16.8
ender
Female 142 79.8
Male 36 20.2

ducation level
Primary school 69 38.8
Secondary school 42 23.6
High school 67 37.6

ype of surgery
Cholesyctectomy 54 30.3
Appendectomy 25 14.0
Herniorrhaphy 30 16.8
TAH � BSO 42 23.7
Caesarean section 27 15.2

SO � bilateral salphingo-oophorectomy; TAH � total abdominal
ysterectomy.
nalysis with the direct oblimin rotation method B
ielded two factors with an eigenvalue of 1. Factor
oads of these two factors ranged from 0.55 to 0.91.
etailed factor loadings are presented in Table 3. The
rst factor consisted of all seven interference items
nd accounted for 58.62% of the variance. The second
actor consisted of the four pain severity scales and
ccounted for another 13.40% of the variance. Both
actors accounted for 72.02 % of the total variance.

eliability of BPI-Tr
able 4 shows the reliability analyses of the BPI-Tr.

nternal consistency of each of the two subscales was
ested using Cronbach alpha reliability coefficients.
he Cronbach alpha reliability coefficient of internal
onsistency was 0.79 for the severity scale and 0.80 for

ABLE 3.
actor Loadings of the BPI-Tr Items

BPI Interference,
Factor 1

BPI Severity,
Factor 2

ain worst 0.12 0.91
Pain least �0.24 0.85
Pain average 0.31 0.95
Pain now 0.34 0.57
eneral activity 0.55 �0.35
Mood 0.84 �0.02
Walking ability 0.62 0.16
Deep breathing and

coughing
0.79 0.07

Relations with others 0.77 0.08
Sleep 0.66 0.30
Enjoyment of life 0.85 �0.02

ABLE 2.
escriptive Statistics of the BPI-Tr

Mean (SD)

ain severity (0-10)
Pain worst 6.47 (2.19)
Pain least 2.29 (1.73)
Pain on average 4.66 (1.87)
Pain now 2.19 (1.70)

ain interference (0-10)
General activity 5.70 (2.83)
Mood 3.32 (3.56)
Walking ability 4.63 (3.12)
Deep breathing and coughing 5.25 (3.33)
Relations with others 2.43 (3.35)
Sleep 2.43 (3.23)
Enjoyment of life 1.93 (2.60)

PI-Tr � Brief Pain Inventory–Turkish.
PI � Brief Pain Inventory; BPI-Tr � Brief Pain Inventory–Turkish.
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111Validation of Turkish BPI
he interference scale. The alpha values for the scale
hen an item was deleted were similar to the overall

lpha values for each of the two subscales. Reliability
as also assessed by item-to-total correlations. The

tem-to-total correlations of the scale ranged between
.42 and 0.69.

ISCUSSION
he results of this study provide support for the reli-
bility and validity of the BPI-Tr for assessing pain
everity and interference in surgical patients.

onstruct Validity
alidity is the degree to which a thing has been mea-
ured. The most preferable types of validity used to
valuate the validity of a scale are content validity and
tructure validity (LoBiondo-Wood & Haber, 2002;
olit & Hungler, 1997). Factor analysis refers to group-

ng many variables under a few headings. It is agreed
hat the number of factors with an eigenvalue of �1
hould be evaluated. Eigenvalue means the total vari-
nce explained by a factor. Another criterion is the
umber of factors explaining at least 5% of the vari-
nce (Akgül, 2005, LoBiondo-Wood & Haber, 2002,
olit & Hungler, 1997).

Based on the factor analyses of the BPI items in
he present study, the results of the KMO (0.90) and
artlett tests, used to determine whether correlation
oefficient of the variables is significant, were signifi-
ant (�2 � 11,723.48; p � .001). The KMO value of
.90 showed that the sample size was appropriate for

ABLE 4.
eliability Analyses of the BPI-Tr

BPI Item
Item-to-Total
Correlation

ain severity
Pain worst 0.56
Pain least 0.62
Pain average 0.69
Pain now 0.42

ain interference
General activity 0.53
Mood 0.49
Walking ability 0.58
Deep breathing and coughing 0.50
Relations with others 0.45
Sleep 0.52
Enjoyment of life 0.50

bbreviations as in Table 3.
actor analyses, and the significant results of the Bar- m
lett test showed that the correlation matrix of the
cale items were appropriate for factor analyses
Akgül, 2005)

As a result of the factor analysis conducted for
onstruct validity, two factors with an eigenvalue �1
ere obtained. Factor loads were found to be between

.55 and 0.91. The frequently recommended factor
oads which explain the relation between items and
actors are above 0.40 (Akgül, 2005; LoBiondo-Wood

Haber, 2002). None of the items of the scale was
mitted because the factor loading of the items was
bove 0.40. Two factors obtained accounted for 72.02

of the total variance. The higher the variance the
tronger the factor structure of a scale. Factor analyses
howed a variance which is considered sufficient (Lo-
iondo-Wood & Haber, 2002).

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

oading on the two factors.

eliability
eliability is the consistency between independent
easurements of the same thing. Following the same
rocedure, using the same measurement methods, and
btaining the same results means that the measure-

Cronbach Alpha When
Item Was deleted Cronbach Alpha

0.79
0.79
0.79
0.79
0.82

0.80
0.79
0.80
0.79
0.81
0.81
0.79
0.80
ent is free from random errors (Salkind, 2000).
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112 Dicle et al.
The BPI subscales show acceptable internal con-
istency. The alpha coefficients were 0.79 and 0.80 for
he subscales. Although not high enough (e.g., �0.90)
o support the use of the BPI scores for making im-
ortant treatment decisions, these levels of internal
onsistency are adequately high to support the use of
he BPI scores as outcome variables in treatment out-
ome studies (Nunnally & Bernstein, 1994). For exam-
le, the BPI subscales could be used to assess the
ffectiveness of specific pain interventions. The reli-
bility coefficients obtained in this study were similar
o those of the original version of the BPI and of the
tudies from Malaysia (Aisyaturridha, Naing, & Nizar,
006), Taiwan (Ger, et al., 1999), Italy (Caraceni, et al.,
996), the United States (Zalon, 1999), and Russia
Kalyadina, et al., 2008). Item analyses were com-
leted using the following criteria to identify poorly

unctioning items: 1) an increase of �0.10 in the total
cale reliability when an item was deleted; or 2) a
orrelation of �0.30 between an item and the subscale
core (Nunnally & Bernstein, 1994). If an item of a
cale has a high correlation coefficient, then that item
s thought to have a strong relationship with the the-
retic structure. In other words, that item is thought
o be useful and efficient in measuring a target behav-
or. It is recommended that the acceptable correlation
oefficient for each item should be 0.30 and that items
ith lower correlation coefficients should be omitted

egardless of the results of item analyses (LoBiondo-

ood & Haber, 2002). In the present study, the cut-off f

ational survey suggest postoperative pain continues to

b
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oint for the item-to-total correlation coefficient was
onsidered to be 0.40 and the item-to-total correlations
ere all well above 0.40. Therefore, we did not need

o discard any items from these two subscales.

ONCLUSIONS
he BPI-Tr, (supplementary material available at www.
ainmanagementnursing.org) is a reliable and valid

nstrument for postoperative pain severity and its in-
erference assessment. The psychometric properties
f the original version of the BPI were preserved. The
PI-Tr will be useful for the clinical assessment of
ostoperative pain. It is easy to use for both patients
nd investigators and acceptable for the study of pain
cross cultures. Also, it can be used to conduct studies
f epidemiology and to evaluate the quality of pain
anagement. The BPI-Tr can be especially suitable if

he functional impairment caused by pain is consid-
red to be an important outcome, but further research
s needed to differentiate the impact of pain-related
nd surgery- or disease-related interference with func-
ion on the items of the BPI.
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