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ABSTRACT

Background: Discomfort in the postoperative period is common and may hinder patients’ recovery. Factors causing postoperative
discomfort have been identified, but a validated tool to assess postoperative discomfort is lacking. We aimed to evaluate the
reliability and validity of an instrument designed to assess postoperative discomfort, the Postoperative Discomfort Inventory
(PDI).
Methods: We designed a psychometric study that included several longitudinal substudies to establish the preliminary reliability
and validity of the PDI. We included all patients in surgical wards on recruiting days who provided written informed consent
until the completion of the expected sample size. The study was performed in three samples. The Baseline sample included 125
patients, the Sensitivity sample 51 included patients, and the Recall sample 57 included patients. Discomfort was evaluated using
the PDI. Internal-consistency reliability, factor structure, test-retest reliability, and validity were calculated.
Results: Reliability analysis scores reduced the number of items from eleven to nine. Test-retest reliability analysis showed that
PDI is sensitive to monitor changes in postoperative discomfort and showed high intraclass correlation in the Recall sample.
Validity analysis found that the PDI correlated with the McGill Pain Questionnaire, but correlations were higher with the Global
Discomfort Intensity measure.
Conclusions: The PDI is a valid and reliable instrument that can help patients describe postoperative discomfort and thereby
improve nursing care.
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1. INTRODUCTION

Surgery is a recognized cause of stress. Stress is triggered by
physiological changes resulting from hormonal and neuro-
physiological activation. Most of these changes are normal
responses to injury aimed at recovering body functions, but
they may greatly disturb some patients.[1] The myriad symp-
toms that patients can experience in the first few days after

surgery are known as postoperative discomfort.[2] Some au-
thors consider pain and discomfort synonyms,[3, 4] but the
concepts differ.[5] Several surveys have established that pain
is only one cause of discomfort in postoperative patients.[6–9]

The first reference to postoperative discomfort was Haycock
et al.’s[10] clinical trial considering the effects of panthenol in
reducing postoperative distension, nausea, and vomiting and

∗Correspondence: Josep-E Baños; Email: josepeladi.banos@upf.edu; Address: Department of Health and Experimental Sciences, Universitat
Pompeu Fabra, Dr. Aiguader 88. 08003-Barcelona, Spain.

Published by Sciedu Press 127



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2016, Vol. 6, No. 5

in increasing peristalsis. Importantly, these authors consid-
ered not only pain but also other symptoms that might disturb
patients after surgery. However, in the years immediately
following this trial, this aspect of medical and nursing care
was largely ignored.

Postoperative patient discomfort differs with the type of
surgery. In oral surgery, discomfort has been extensively
taken into account as a component of good outcome, for
example, in root canal surgery,[10–17] orthodontic proce-
dures,[18] third molar surgery,[19–22] treatment of caries,[23, 24]

soft-tissue surgery,[25] and frenectomy.[26] In some surgical
procedures, pain is not the main disturbing postoperative
symptom. For instance, in eye surgery, after vitrectomy,
patients may complain of itching, foreign body sensation,
burning, photophobia, and eye dryness more frequently and
during more days than pain.[27] After orthognathic surgery
for obstructive sleep apnea syndrome, in addition to pain, for-
eign body sensation and difficulties resuming oral ingestion
can accuse discomfort.[28] After thyroid surgery, stretching,
choking, or pressing feelings in the neck are highly preva-
lent.[29] In ear, nose, and throat surgery, nasal obstruction,
nasal discharge, foul odor, postnasal drip, and headache are
sources of discomfort.[30, 31] After urological surgery, discom-
fort may be associated with specific signs and symptoms.[2]

Urinary catheterization may lead to urgency, frequency, and
pain; this syndrome is known as catheter-related bladder
discomfort.[32–37] In this syndrome, nausea, vomiting, and
sedation are not considered part of postoperative discomfort.

In a study with 1,071 patients undergoing outpatient surgery,
the main post-discharge symptoms of postoperative discom-
fort were incision site pain, headache, and somnolence.[38]

In another study, Lefevre et al.[39] assessed postoperative dis-
comfort after anterior cruciate ligament reconstruction. They
found that outpatient patients reported vertigo, nausea and
vomiting, malaise, stomachache, pain, and difficulty falling
asleep as the most disturbing symptoms in the first days after
the surgical procedure. Nausea and vomiting are often consid-
ered elements of postoperative discomfort. Karlsson et al.[40]

used pain, nausea, tiredness, and headache to evaluate the
preventive effects of various preoperative approaches before
laparoscopic gastric bypass in diabetic women. Postopera-
tive discomfort has also been used to compare the outcomes
of two anesthetic induction regimes in short-duration sur-
gical procedures.[41] In this case, the authors evaluated the
presence of postoperative upper airway discomfort using the
subjective feeling of hoarse or sore throat in the first 24 h
after extubation. In the repair of primary inguinal hernia,
Fricano et al.[3] compared two surgical procedures using a
postoperative discomfort evaluation but they only considered
pain and patient’s return to work. In some studies, discom-

fort has been limited to a single dimension. For instance, in
one study considering the use of drains after mastectomy,
Saratzis et al.[42] asked patients to rate discomfort associated
with sleep interference.

A valid and reliable instrument to assess postoperative dis-
comfort would enable the objective observation of patients’
discomfort beyond health professionals’ subjective observa-
tions. Several questionnaires have been developed to assess
some dimensions of postoperative care; these include sat-
isfaction with perioperative care,[43] health outcomes after
dental surgery,[44] and patients’ postoperative complaints and
satisfaction.[45] However, these instruments are unable to as-
sess postoperative discomfort in patients undergoing major
surgical procedures.

Physicians and nurses might consider pain the main contrib-
utor to discomfort,[8] even when other symptoms are more
distressing to patients,[8, 9] and this does not help improve
patients’ well-being in the postoperative period. Zegerman
et al.[5] found that 22% of patients expressed some discom-
fort unrelated with pain after general surgery and orthopedic
procedures under general anesthesia and recommended in-
quiring about and trying to alleviate discomfort.

Our group recently identified the main causes of postop-
erative discomfort as described by patients and healthcare
professionals.[8] Based on these findings, we devised an
instrument to measure postoperative discomfort: the Post-
operative Discomfort Inventory (PDI). Here we aimed to
determine the main psychometric properties of the PDI to
evaluate its validity and reliability.

2. METHODS

2.1 Participants
Patients were recruited from different surgical wards of a
general hospital. All patients who were in the surgical wards
on the recruiting days were approached, and those who gave
written informed consent were included in the study. To
obtain appropriate results with factor analyses, we followed
the recommendation of a minimum of five to ten participants
per item.[46, 47] The initial instrument included 11 items, thus
110 patients were required for the analyses. Based on pre-
vious experiences,[8] we assumed that an additional 10% of
patients should be added to cover dropouts and losses during
the study; thus, we aimed for a sample of 121 patients. Re-
cruitment stopped at the end of the day when the target was
reached, so 125 participants were included.

2.2 Study design
The study design considered three samples of patients. The
first sample (Baseline sample) included 125 patients who
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were interviewed on the second or third day after surgery.
The second sample (Sensitivity sample) included 51 patients
from the Baseline sample who were questioned on the fourth
or fifth day after surgery. The third sample (Recall sample)
included 57 patients from the Baseline sample who were
interviewed one month after surgery.

Inclusion criteria were elective surgery in the two or three
days prior to the first interview, adequate communication
abilities, and informed consent. Information on patients’
surgical procedures was obtained from clinical histories. Pa-
tients were approached by one of the investigators (MC) to
test their communication abilities through common questions
(patient’s name, age, surgery, name of hospital). Patients who
were unable to answer the questions and/or were sedated by
pain medications were excluded from the study. Patients
considered eligible were invited to participate. The rationale
for approaching some patients on the second and others on
the third day after surgery was for convenience, as the study
was done only on weekdays.

2.3 Instruments

The initial version of the PDI included 11 items identified as
causing postoperative discomfort in a previous study:[8] pain,
nausea, vomiting, insomnia, sleepiness, movement restric-
tion, constipation, flatulence, intravenous drips, dry mouth,
and feeling cold. Patients were asked whether each item had
contributed to decreasing physical well-being in their post-
operative period. If the answer was no, then a score of 0 was
assigned; if the answer was yes, patients scored its intensity
on a numerical scale from 1 (very mild) to 10 (very severe).
Moreover, patients rated the intensity of overall discomfort
(Global Discomfort Intensity, GDI) on the same scale.

The McGill Pain Questionnaire-Spanish Version (MPQ-
SV)[48] was used to test if PDI scores have a strong cor-
relation with postoperative discomfort. The MPQ-SV is a
validated Spanish version of the McGill Pain Questionnaire
(MPQ), a well-known instrument to assess both acute and
chronic pain.[49] The MPQ-SV consists primarily of three
major classes of word descriptors that patients use to describe
subjective pain experience: sensory, emotional or affective,
and evaluative.

Two studies have analyzed the psychometric properties of
MPQ-SV. The first[48] analyzed reliability and validity by
means of the procedure described by Vanderiet et al.[50]

Briefly, the correlations (Spearman’s coefficient) were cal-
culated among the items comprising the Pain Rating Index
Total (PRI-T), the sum of all scores of all the selected de-
scriptors and its components: the Pain Rating Index Sensory
(PRI-S), Affective (PRI-A), and Evaluative (PRI-E). Then,

correlations were also calculated with Present Pain Intensity,
a verbal rating scale derived from the descriptors of MPQ-SV.
The correlations between the values ranged from 0.43 and
0.95, which were similar to those obtained with the original
instrument, the MPQ.[49] Next, the MPQ-SV data was admin-
istered before and after epidural anesthetic block for labor
pain and the difference between scores was calculated. All
variables in the MPQ-SV significantly decreased in all cases
(at p < .001). The second study[51] analyzed the psychomet-
ric properties of the MPQ-SV in several Spanish-speaking
countries. It showed that the instrument maintained a high in-
ternal validity. Correlations between parameters were similar
in all countries: ordinal consistency (Pearson’s correlation
coefficients > 0.90), intercategory consistency (Pearson’s
correlation coefficients between PRI scores were 0.89-0.99),
interparameter consistency (Pearson’s correlation between
PRI-T scores and Number of Word Chosen, 0.75-0.95), and
quantitative-to-quantitative consistency (Pearson’s correla-
tion coefficient between VAS scores and PRIT-T, 0.35-0.64).

2.4 Procedure and data collection
Three interviews were conducted. The first interview, done in
the Baseline sample, collected information on demographic
characteristics, surgical procedure, discomfort (measured by
the PDI), and pain characteristics (measured by the MPQ-
SV). In the subsequent interviews, only the questions in
the PDI were asked. Another interview, done in the Sen-
sitivity sample two days after the first interview, enabled
researchers to determine test-retest reliability for the PDI.
The third interview, done in the Recall sample one month
after the first interview, aimed to determine patients’ memory
of discomfort experience and the importance of PDI items
after discharge. In all interviews patients were assisted in
filling out the answers to the questions. Patients in the Base-
line and Sensitivity samples were interviewed in the hospital;
patients in the Recall sample were interviewed by phone in
their homes. The Baseline interview took approximately 30
min; the Sensitivity and Recall interviews took 20 min or
less.

2.5 Statistical analysis
Differences among demographic data in the initial sample
were analyzed using ANOVA, Student’s t test, and χ2 tests.
Parametric tests were performed when group sizes were small
or normal distribution was not guaranteed.

To establish the psychometric properties of the PDI, we con-
sidered the following:

• Initial selection of items: Scores of each PDI item
in the Baseline sample were analyzed by means of
inter-items Pearson’s correlation and Cronbach’s α.
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Cronbach’s α was calculated repeatedly to observe
how the exclusion of each item affected the PDI’s
internal-consistency reliability. These analyses made
it possible to determine which of items agreed with
a common construct and could be used in the next
analysis.

• Factor structure analysis: Once the items were se-
lected, the new PDI was analyzed to determine how
items were grouped in the corresponding domains. To
this end, an exploratory factor analysis using the prin-
cipal component method and Oblimin rotation with
the Kaiser criterion was used.

• Reliability studies: Internal-consistency reliability was
calculated by Cronbach’s α. Test-retest reliability was
calculated by intra-class correlation including the three
measurements of PDI recorded during the study.

• Ability to monitor changes in postoperative discom-
fort: We compared PDI scores from the initial and
subsequent interviews in the Sensitivity sample, and
from the initial and subsequent interviews in the Re-
call sample. Differences within groups were tested by
repeated Student’s t-tests. Cohen’s d was calculated
to determine the size of the effect. We expected a sig-
nificant decrease in PDI scores between the initial and
subsequent interviews in the Sensitivity sample, as a
result of patients’ recovery. However, we expected no
differences in PDI scores between the two interviews
done in the Recall group.

• Validity studies: Since the construct of postoperative
discomfort was not previously defined, the validity
of PDI constructs was tested by hypothesis testing or
by examining their relationships with close construct
measures in the Baseline sample. In previous studies,
women scored some components of postoperative dis-

comfort higher than men,[9] and scoring also varied
among surgical departments.[8] Therefore, we hypoth-
esized that these differences would also be evident in
PDI scores. To test these hypotheses, we used Stu-
dent’s t-test or ANOVA when the sample size and the
distribution of the variable allowed a parametric test,
and the Mann-Whitney U when a nonparametric test
was necessary. Moreover, to test whether PDI scores
were closely related with postoperative discomfort or
with pain, we used Pearson’s correlation coefficients
to assess the association of the PDI with a Global Dis-
comfort Intensity (GDI) score, and MPQ-SV scores.

2.6 Ethical considerations
Our center’s Ethical and Clinical Research Committee ap-
proved the study protocol. Patients were approached on the
second or third day after surgery. The investigator (MC) in-
formed eligible patients whose communication abilities were
considered adequate about the aims and procedures of the
study, as well as the possibilities of being interviewed two
or three times. If they agreed to participate, the investigator
asked them to sign the consent form.

3. RESULTS

3.1 Patients
Table 1 shows the demographic data of the samples. Women
were older than men in the Baseline (55.7 ± 13.6 vs. 47.8
± 14; t = 3.13; d.f. = 123; p < .01), Sensitivity (56.3 ±
14.1 vs. 47.2 ± 16; t = 2.12; d.f. = 49; p < .05), and Recall
samples (56.7 ± 9.8 vs. 49.5 ± 13.1; t = 2.38; d.f. = 55;
p < .05). More patients were from the Orthopedic Surgery
department than from the General Surgery or the Obstetrics
and Gynecology department.

Table 1. Demographic characteristics of the three samples of patients
 

 

 Baseline sample (n = 125) Sensitivity sample (n = 51) Recall sample (n = 57) 
Age (years)* 52.8 (14.2) 52.7 (15.4) 53.6 (11.8) 
Gender (women)** 63.2 (79) 60.8 (31) 56.1 (32) 
Department** 
General surgery 

33.6 (42) 33.3 (17) 29.8 (17) 

Obstetrics & Gynecology 20 (25) 23.5 (12) 15.8 (9) 
Orthopedic surgery 46.4 (58) 43.1 (22) 54.4 (31) 

*Values are expressed as mean (SD); ** Values are expressed as percentage (n). 
 
3.2 Initial selection of items
Inter-items correlations and Cronbach’s α values showed
that two items included in the initial PDI had a low correla-
tion with most of the other items (see Table 2): Intravenous
drips (correlation coefficient range: 0.09-0.18) and Feeling

cold (correlation coefficient range: 0.06-0.19). When these
two items were excluded, Cronbach’s α increased to val-
ues higher than 0.70, so we excluded them from subsequent
analyses.
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Table 2. Cronbach’s α coefficient values when the item is deleted and inter-items Pearson correlations
 

 

Items 
Cronba- 
ch’s α 

Nausea 
Vomi- 
ting 

Inso- 
mnia 

Sleepi- 
ness 

Move- 

ment 
restri- 

ction 

Consti-
pation 

Flatu- 
lence 

Intrave- 
nous  

drips 

Dry  
mouth 

Feeling 
cold 

Pain 0.68 0.22* 0.10 0.27** 0.34** 0.35** 0.01 0.23** -0.09 0.27** 0.02 

Nausea 0.66 1 0.73** 0.13 0.29** 0.17 0.30** 0.07 0.06 0.37** 0.05 

Vomiting 0.67  1 0.10 0.24** 0.11 0.30** 0.13 0.09 0.28** 0.19* 

Insomnia 0.67   1 0.30** 0.21* 0.08 0.05 0.18* 0.3** 0.07 

Sleepiness 0.64    1 0.33** 0.33** 0.28** 0.003 0.36** 0.10 

Movement restriction 0.68     1 0.10 0.16 -0.04 0.25** 0.01 

Constipation 0.69      1 0.32** 0.14 0.09 -0.06 

Flatulence 0.68       1 0.06 0.19* -0.02 

Intravenous drips 0.72        1 -0.05 0.01 

Dry mouth 0.65         1 0.13 

Feeling cold 0.71          1 

* p < .05; ** p < .01.  

 

3.3 Factor structure analyses
An initial, exploratory factor analysis showed a three-factor
solution. The first factor (eigenvalue = 2.93) explained
32.59% of the total variance, while the other two factors
(eigenvalue = 1.42 and 1.13) explained 15.76% and 12.56%,
respectively. As the scree plot indicated two factors should
be retained and rotated, and only two items should be loaded
in the second (Vomiting and Nausea) and third factors (Flatu-
lence and Constipation), the factor analysis was repeated by
straining a two-factor solution. The matrix structure showed
that six items (pain, sleepiness, movement restriction, dry
mouth, insomnia, and flatulence) loaded in the first factor
and the other three (vomiting, nausea, and constipation) in
the second explained 32.59% and 15.76% of the total vari-
ance, respectively (see Table 3). That the percentage of the
variance explained by the first two factors was identical in
the three factor and two factors models was a coincidence.
Correlation values between factors were 0.35 (p < .001) and
between total-factors scores were 0.91 (p < .001) and 0.71 (p
< .001) for Factors 1 and 2, respectively (see Table 3).

Table 3. Structured matrix of the nine-item version of the
PDI

 

 

Items Factor 1 Factor 2 
Pain 0.71  
Sleepiness 0.70 - 0.40 
Movement restriction 0.65  
Dry mouth 0.61 - 0.40 
Insomnia 0.59  
Flatulence 0.43 - 0.26 
Vomiting 0.20 - 0.88 
Nausea 0.30 - 0.87 
Constipation 0.21 - 0.59 

 Note. Items with factors load lower than 0.10 are not included in the table. 

3.4 Reliability studies
Once the initial PDI was shortened to nine items (See Initial
Selection of Items subsection), internal-consistency reliabil-
ity was again calculated. Cronbach’s α for the total PDI
was then 0.73, and the mean interclass correlation was 0.23
(p < .001). Cronbach’s α for Factor 1 and Factor 2 was
slightly lower than the value for total PDI (0.68 and 0.66,
respectively).

Test-retest reliability was low between the PDI scores from
the Baseline and Sensitivity interviews, but high between
the Baseline and Recall interviews. In this sense, while the
intra-class correlation between PDI scores in the Baseline
and Sensitivity interviews were 0.20 for the total PDI score
(0.17 for Factor 1 and 0.49 for Factor 2), the intra-class corre-
lations for the Baseline and the Recall interviews were 0.68
for the total PDI score (0.71 for Factor 1 and 0.71 for Factor
2).

3.5 Monitoring changes in postoperative discomfort
Table 4 reports the total PDI and PDI Factor 1 and PDI Factor
2 scores in the three samples of patients. Test-retest analyses
showed a significant reduction in total PDI scores between
the first and second interview in the Sensitivity sample (Co-
hen’s d = 1.10). When the analyses were carried out by
factors, the results were similar (Cohen’s d = 1.07 for Factor
1 and 0.62 for Factor 2). In the Recall sample, there were
no significant differences between the PDI scores for the
first interview and the interview conducted one month later
(Cohen’s d = 0.07 for Total PDI, 0.04 for PDI Factor 1, and
0.08 for PDI Factor 2) (see Tables 4 and 5).

3.6 Validity studies
Table 4 reports the PDI scores for each sample by gender.
Differences between gender were observed in all PDI scores
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(Total score: t (118.80)= 4.57, Cohen’s d = 0.84; Factor 1:
t (116.82) = 3.16, p < .01, Cohen’s d = 0.58; Factor 2: t (121.17)
= 5.00, p < .001, Cohen’s d = 0.91). Moreover, women also
had higher Factor 2 and total PDI scores than men in the sub-
group who underwent general surgery (Total score: Mann
Whitney U test = 135.00, p < .05, Cohen’s d = 0.80; Factor
2 score: Mann-Whitney U test = 109.00, p < .05, Cohen’s

d = 1.00) and in all the PDI scores in the subgroup who
underwent orthopedic surgery (Total score: Mann-Whitney
U test = 174.00, p <.001, Cohen’s d = 1.08; Factor 1 score:
Mann-Whitney U test = 180.50, p < .001, Cohen’s d = 1.05,
and Factor 2 score: Mann-Whitney U test = 237.50; p < .01,
Cohen’s d = 0.67).

Table 4. Total PDI, Factor 1, and Factor 2 scores in the three samples of patients by gender. Values are expressed as mean
(SD)

 

 

 
Total  Women 

 
Men 

Mean SD Mean SD Mean SD 

Baseline sample        

Factor 1 19.34 12.94 21.83 13.81  15.04 10.06 

Factor 2 5.92 7.71 8.02 8.46  2.30 4.29 

Total 25.26 17.22 29.86 17.54  17.35 12.55 

N 125  79   46 

Sensitivity sample        

Factor 1 8.51* 9.43 9.71 10.52  6.65 7.31 

Factor 2 1.92* 5.08 3.03 6.27  0.20 0.89 

Total 10.43* 11.94 12.74 13.80  6.85 7.26 

N 51 31  20 

Recall sample        

Factor 1 18.21† 14.35 20.75 15.50  14.96 12.29 

Factor 2 5.17† 7.78 7.31 8.73  2.44 5.39 

Total 23.39† 18.72 28.06 19.43  17.40 16.23 

N 57 32  25 

* Differences with the Baseline sample scores are statistically significant (p < .001). Comparisons were carried out by means of repeated Student’s t-test. 
† Differences with the Baseline sample scores are not statistically significant. Comparisons were carried out by means of a repeated Student’s t-test. 

 

Table 5. Total PDI, Factor 1, and Factor 2 scores in the three samples of patients by surgical department. Values are
expressed as mean (SD)

 

 

 General surgery Obstetrics & Gynecology Orthopedic Surgery  

Baseline sample    

Factor 1 12.21 (12.88) 14.32 (9.05) 21.59 (13.94) 

Factor 2 5.90 (13.94) 9.28 (8.74) 4.48 (.88) 

Total  25.12 (17.91) 23.60 (14.52) 26.07 (2.36) 

N 42 25 58 

Sensitivity sample    

Factor 1 9.24 (9.19) 5.33 (5.73) 9.64 (11.07) 

Factor 2 1.06 (2.54) 2.25 (4.27) 2.41 (6.79) 

Total  10.35 (9.96) 7.58 (6.20) 12.04 (15.38) 

N 17 12 22 

Recall sample    

Factor 1 13.65 (11.05) 10.67 (10.61) 22.90 (15.43) 

Factor 2 4.41 (6.74) 9.00 (10.06) 4.48 (7.53) 

Total  18.06 (13.80) 19.67 (17.96) 27.39 (20.39) 

N 17 9 31 
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The PDI scores were also compared among surgical depart-
ments (see Table 5). The ANOVA of PDI scores found no
significant differences in total PDI score (F (122,2) = 0.18, p
= .84), but did find a significant difference in Factor 2 scores
(F (122,2) = 3.52, p = .03) and a nearly significant trend in
Factor 1 scores (F (122,2) = 2.84; p = .06). The significant
difference in Factor 2 indicated lower scores in orthopedic
surgery than in obstetrics and gynecology (t (81) = 2.72; p
= .008, Cohen’s d = 0.60). Moreover, despite the trend ob-
served in Factor 1, the post hoc analysis showed that, contrary
to the results observed in Factor 2, orthopedic surgery scored
higher than obstetrics and gynecology in Factor 1 (t (81) =
2.39; p = .02, Cohen’s d = 0.53).

We also analyzed the PDI construct of postoperative dis-

comfort by comparing it with the GDI score to see if it was
strongly related with this other construct of postoperative
discomfort, with the MPQ-SV score to see if it was strongly
related with pain. Total PDI scores correlated significantly
with the GDI and all MPQ-SV categories; total PDI score
correlated more strongly with GDI than with all MPQ-SV
categories (see Table 6). Separating total PDI into Factor
1 and Factor 2 revealed some differences. Factor 1 scores
significantly correlated with all MPQ-SV scores and GDI.
However, Factor 2 scores correlated significantly only with
the affective category of the MPQ-SV category (r = 0.19, p
< .05). As was observed with total PDI scores, correlations
between PDI factors and GDI were always higher than corre-
lations between PDI factors and all MPQ-SV categories.

Table 6. Pearson correlations of PDI scores with Global Discomfort Intensity (GDI) and MPQ-SV
 

 

 GDI Sensory category Affective category Evaluative category Total MPQ-SV 

Factor 1 0.65** 0.51** 0.56** 0.57** 0.58** 

Factor 2 0.28** 0.11 0.19* 0.13 0.14 

Total 0.62** 0.43** 0.51** 0.49** 0.50** 

* p< .05; ** p < .01.  

 

 

 

4. DISCUSSION

The present study aimed to evaluate the psychometric prop-
erties of the PDI as a measure of postoperative discomfort.
The preliminary results presented here indicate that the PDI
construct of postoperative discomfort is better described by
two factors. The first factor could be defined as general dis-
comfort, and the second factor could be defined as digestive
difficulties.

In the process of validating the PDI, the number of items in
the initial instrument was decreased from 11 to 9 because
the items “feeling cold” and “intravenous drips” did not cor-
relate with the remaining items. These results suggest that,
even though feeling cold or having intravenous drips may
disturb some patients, these items do not fit in the construct
of postoperative discomfort defined by the other nine items.
In a study on patients’ satisfaction with perioperative care,[43]

pain ranked as the most prevalent discomfort-causing factor
in the two days after surgery, followed by thirst and feeling
cold. However, only pain and thirst were significantly severe;
feeling cold was not scored as undesirable. Our study corrob-
orates that feeling cold is not especially important to patients.
Hüppe et al.[45] also found that almost 40% of patients re-
ported feeling cold; this was the fourth most prevalent type
of discomfort, after dry mouth/thirst (87%), pain at surgery
site (80%), and croakiness (61%). However, these patients
were interviewed just after anesthetic effects disappeared and

the intensity for feeling cold was lower than for most other
items.

The factorial analysis fitted a model with two factors. The
second factor included most digestive symptoms, such as
vomiting, nausea, and constipation. Digestive symptoms
may be offside effects of opioid drugs, which would also
help explain the high value of sleepiness and dry mouth in
the Factor 2, even though these two items scored the high-
est in Factor 1. However, these items are unspecific and
may be a consequence of different situations besides opioid
administration.

When gender groups were compared, women scored higher
than men on all the PDI scores; this finding is consistent
with those reported by other authors.[45, 52] This finding is
difficult to explain. In our study, women who underwent
obstetrics and gynecology surgery had similar PDI scores to
women and men undergoing general surgery or orthopedic
surgery, with lower scores in Factor 2 items than the other
groups. Hüppe et al.[52] recently showed that the expectation
of postoperative complaints is important in predicting the
prevalence of symptoms after surgery. In their study, women
scored higher than men in their expectation of complaints in
the postoperative period. Their logistic regression analysis
revealed that expectation was an independent predictor of
nausea and pain. Therefore, women’s expectations about
postoperative distress, based on previous experiences or be-
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liefs, may partially explain the gender differences.

Our data comparing the PDI with the MPQ-SV and GDI are
important to understand how pain and discomfort may be
related. Correlations of MPQ-SV with Factor 1 items are
clearly higher than correlations with Factor 2 or the total
PDI. This is probably due to the inclusion of pain in Fac-
tor 1, but correlations with the total PDI are still significant
and are always around 0.5. When we analyzed the relation-
ship between the PDI and GDI, we also found significant
correlations with both PDI factors and with total PDI, but
the correlation with Factor 2 was weaker. Importantly, cor-
relations were higher between PDI and GDI than between
PDI and MPQ-SV, indicating that PDI is more related with
overall postoperative discomfort than with pain perception.
Nevertheless, in comparison to Factor 2, Factor 1 correlated
more strongly with GDI and all the MPQ-SV scale, suggest-
ing that while postoperative discomfort is not only pain, pain
plays a significant role in patients’ perception of discomfort.
This is an important point, as it reinforces the idea that pain
and discomfort are distinct constructs.

This study has several limitations. Our sample selection,
the timing of data collection, and the single-center approach
may preclude the generalization of findings to other surgical
settings and postoperative days. However, we conducted
three interviews that allowed us to obtain information in
three periods, we included patients from different surgical
departments, and we checked the differential importance
of the items. We did not study patients very early in the
postoperative period (i.e., within the first postoperative day)
because of the difficulties in ensuring adequate interviews;
findings in this period would probably differ. Likewise, we
did not take into account differences that might derive from
specific surgical procedures. Notwithstanding, we consider
that the PDI’s psychometric properties make it suitable to
explore any issue related to postoperative discomfort.

A critical question is how this instrument could improve

the assessment of discomfort in postoperative patients. The
results reported here give only the initial data on the psycho-
metric properties of a new instrument. Until now, discomfort
has been evaluated by asking patients about the presence and
intensity of many nuisances as, for instance, nausea, vomit-
ing, pain, or the presence of medical devices. The PDI makes
it possible to systematically assess patients’ wellbeing, as
health professionals do no need to suspect that a patient has
a specific symptom to ask about it. The PDI may help detect
causes of discomfort that might go unnoticed because they
are not routinely included in inquiries.[5] Further studies
might confirm this initial speculation.

Impact in nursing
This study provides a validated and reliable tool that can
be used to evaluate postoperative discomfort. This instru-
ment can help in screening for the causes of discomfort after
surgery and potentially improve nursing care and patients’
well-being.

5. CONCLUSION
The psychometric properties of the PDI, an instrument de-
vised to assess postoperative discomfort, show that this in-
strument has adequate reliability and validity to be used in
clinical settings. The PDI is a tool that can be used in most pa-
tients in the postoperative period. It is a reliable instrument,
and it is sensitive to changes in postoperative discomfort
over time. Although validity of the construct is difficult to
establish, PDI discomfort seems to be related more closely
to general measures of discomfort than to pain.

ACKNOWLEDGEMENTS
The study was funded by a grant from Bristol-Myers Squibb
Spain.

CONFLICTS OF INTEREST DISCLOSURE
The authors declare that they have no competing interests.

REFERENCES
[1] Closs SJ, Briggs M. Patients’ verbal descriptions of pain and discom-

fort following orthopaedic surgery. Int J Nurs Stud. 2002; 39: 563-
572. http://dx.doi.org/10.1016/S0020-7489(01)00067-0

[2] Diemunsch P. Le mal-être postopératoire. Ann Fran Anesth Reanim.
1999; 18: 617-618. http://dx.doi.org/10.1016/S0750-765
8(99)80144-0

[3] Fricano S, et al. A minor modification of Lichtenstein repair of
primary inguinal hernia: Postoperative discomfort evaluation. Am
Surgeon. 2010; 76: 764-769. PMid:20698388

[4] Hurley AC, et al. Assessment of discomfort in advanced Alzheimer

patients. Res Nurs Health. 1992; 5: 369-377. http://dx.doi.org
/10.1002/nur.4770150506

[5] Zegerman A, Ezri T, Weinbroum AA. Postoperative discomfort
(other than pain)–a neglected feature of postanesthesia patient care.
J Clin Monit Comput. 2008; 22: 279-284. PMid:18607544 http:
//dx.doi.org/10.1007/s10877-008-9130-3

[6] Morrison RS, et al. Pain and discomfort associated with common
hospital procedures and experiences. J Pain Symptom Manage. 1998;
15: 91-101. http://dx.doi.org/10.1016/S0885-3924(97)0
0261-3

[7] Skevington SM. Investigating the relationship between pain and dis-

134 ISSN 1925-4040 E-ISSN 1925-4059

http://dx.doi.org/10.1016/S0020-7489(01)00067-0
http://dx.doi.org/10.1016/S0750-7658(99)80144-0
http://dx.doi.org/10.1016/S0750-7658(99)80144-0
http://dx.doi.org/10.1002/nur.4770150506
http://dx.doi.org/10.1002/nur.4770150506
http://dx.doi.org/10.1007/s10877-008-9130-3
http://dx.doi.org/10.1007/s10877-008-9130-3
http://dx.doi.org/10.1016/S0885-3924(97)00261-3
http://dx.doi.org/10.1016/S0885-3924(97)00261-3


http://jnep.sciedupress.com Journal of Nursing Education and Practice 2016, Vol. 6, No. 5

comfort and quality of life using the WHOQOL. Pain. 1998; 76: 395-
406. http://dx.doi.org/10.1016/S0304-3959(98)00072-4

[8] Andión O, Cañellas M, Baños JE. Physical well-being in postopera-
tive period: a survey in patients, nurses and physicians. J Clin Nurs.
2014; 23: 1421-1429. PMid:24720578 http://dx.doi.org/10.
1111/jocn.12446

[9] Robleda G, et al. Post-operative discomfort after abdominal surgery:
An observational study. J Perianesth Nurs. 2015; 30: 272-279.
PMid:26210558 http://dx.doi.org/10.1016/j.jopan.2014.
06.005

[10] Haycock CE, Davis WA, Morton Jr. TV. The effect of d-pantothenyl
alcohol upon postoperative discomfort: A double blind study. Am
J Surg. 1959; 97: 75-78. http://dx.doi.org/10.1016/0002-9
610(59)90277-6

[11] Torabinejad M, Shabahang S, Bahjri K. Effect of MTAD on post-
operative discomfort: a randomized clinical trial. J Endod. 2005;
31:171-176. http://dx.doi.org/10.1097/01.don.00001376
42.50944.a2

[12] Taschieri S, et al. Effect of sodium hypochlorite with the addition
of a proteolytic enzyme on postoperative discomfort: a multicen-
ter randomized clinical trial. Minerva Stomatol. 2009; 58: 415-423.
PMid:19893466

[13] Nair RB, et al. Effect of submucosal injection of dexamethasone
on postoperative discomfort after third molar surgery: a prospective
study. J Contemp Dent Pract. 2013; 14: 401-404. http://dx.doi
.org/10.5005/jp-journals-10024-1335

[14] Warraich R, et al. Evaluation of postoperative discomfort follow-
ing third molar surgery using submucosal dexamethasone – a ran-
domized observer blind prospective study. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2013; 116: 16-22. PMid:23453611 http:
//dx.doi.org/10.1016/j.oooo.2012.12.007

[15] Borgonovo AE, et al. Evaluation of postoperative discomfort after
impacted mandibular third molar surgery using three different types
of flap. Quintessence Int. 2014; 45: 319-330. PMid:24459678

[16] Koyuncu BÖ, et al. Effect of tube drainage compared with con-
ventional suturing on postoperative discomfort after extraction of
impacted mandibular third molars. Brit J Oral Maxillofac Surg. 2015;
53: 63-67. PMid:25451073 http://dx.doi.org/10.1016/j.b
joms.2014.09.021

[17] Zerener T, et al. Clinical comparison of submucosal injection of
dexamethasone and triamcinolone actinide on postoperative discom-
fort after third molar surgery. Quintessence Int. 2015; 46: 317-326.
PMid:25529005

[18] Kuroda S, et al. Clinical use of miniscrew implants as orthodon-
tic anchorage: success rates and postoperative discomfort. Am
J Orthod Dentofacial Orthop. 2007; 131: 9-15. PMid:17208101
http://dx.doi.org/10.1016/j.ajodo.2005.02.032

[19] Grossi GB, et al. Assessing postoperative discomfort after third mo-
lar surgery: a prospective study. J Oral Maxillofac Surg. 2007; 65:
901-917. PMid:17448840 http://dx.doi.org/10.1016/j.jom
s.2005.12.046

[20] Grossi GB, et al. Effect of submucosal injection of dexamethasone
on postoperative discomfort after third molar surgery: a prospective
study. J Oral Maxillofac Surg. 2007; 65: 2218-2216. PMid:17954317
http://dx.doi.org/10.1016/j.joms.2006.11.036

[21] Chukwuneke FN, Oji C, Saheeb DB. A comparative study of the
effect of using a rubber drain on postoperative discomfort follow-
ing lower third molar surgery. Int J Oral Maxillofac Surg. 2008; 37:
341-344. PMid:18272338 http://dx.doi.org/10.1016/j.ijo
m.2007.11.016

[22] Korkmaz YT, Mollaoglu N, Ozmeric N. Does laterally rotated flap de-
sign influence the short-term periodontal status of second molars and

postoperative discomfort after partially impacted third molar surgery?
J Oral Maxillofac Surg. 2015; 73: 1031-1041. PMid:25872465
http://dx.doi.org/10.1016/j.joms.2015.01.005

[23] Costa LR, et al. Factors related to postoperative discomfort in young
children following dental rehabilitation under general anesthesia.
Pediatr Dent. 2011; 33: 321-326. PMid:21902999

[24] Cantekin K, et al. Postoperative discomfort of dental rehabilita-
tion under general anesthesia. Pak J Med Sci. 2014; 30: 784-788.
http://dx.doi.org/10.12669/pjms.304.4807

[25] Giovanacci I, et al. Postoperative discomfort in oral soft tissue
surgery: a comparative perspective evaluation OFND: YAG Laser,
quantic molecular resonance scalpel and cold blade. Minerva Stoma-
tol. 2015; 64: 9-20.

[26] Akpinar A, et al. Postoperative sicomfort after Nd: YAG laser and
conventional frenectomy: comparison of both genders. Aust Dent J.
2015. PMid:25892582 http://dx.doi.org/10.1111/adj.123
33

[27] Yu J, et al. A prospective study on postoperative disconfort after 20-
gauge pars plana vitrectomy. Clin Ophthalmol. 2015; 9: 1379-1384.
PMid:26244010

[28] Gasparini G, et al. OSAS surgery and postoperative discomfort:
Phase I surgery versus phase II surgery. Biomed Res Int. 2015.
http://dx.doi.org/10.1155/2015/439847

[29] Takamura Y, et al. Stretching exercises to reduce symptoms of post-
operative neck discomfort after thyroid surgery: prospective ran-
domized study. World J. Surg. 2005; 29: 775-779. PMid:16078129
http://dx.doi.org/10.1007/s00268-005-7722-3

[30] Lee JY, Byun J. Relationship between the frequency of postoper-
ative debridement and patient discomfort, healing period, surgical
outcomes, and compliance after endoscopic sinus surgery. Laryngo-
scope. 2008; 118: 1868-1872. PMid:18641526 http://dx.doi.o
rg/10.1097/MLG.0b013e31817f93d3

[31] Norris RD, et al. A prospective, randomized, double-blinded
placebo-controlled comparison of extended release oxybutinin ver-
sus phenazopyridine for the management of postoperative ureteral
stent discomfort. Urology. 2008; 71: 792-795. PMid:18339420
http://dx.doi.org/10.1016/j.urology.2007.11.004

[32] Bala I, et al. Efficacy of gabapentin for prevention of postoper-
ative catheter-related bladder discomfort in patients undergoing
transurethral resection of bladder tumor. Urology. 2012; 79: 853-
857. PMid:22309784 http://dx.doi.org/10.1016/j.urology
.2011.11.050

[33] Tsuchiya M, et al. Ultrasound-guided single shot caudal block anes-
thesia reduces postoperative urinary catheter-induced disconfort. Min-
erva Anestesiol. 2013; 79: 1381-1318. PMid:23811624

[34] Shariat-Moharari R, et al. Effects of intra-operative ketamine adminis-
tration on postoperative catheter-related bladder discomfort: a double
blind clinical trial. Pain Pract. 2014; 14: 146-150. PMid:23560454
http://dx.doi.org/10.1111/papr.12055

[35] Nam K, et al. Randomized, clinical trial on the preventive ef-
fects of butylscopolamine on early postoperative catheter-related
bladder discomfort. Surgery. 2015; 157: 396-401. PMid:25304838
http://dx.doi.org/10.1016/j.surg.2014.05.017

[36] Kim HC, et al. The effect of intraoperative dexmedetomidine on
postoperative catheter-related bladder discomfort in patients undergo-
ing transurethral bladder tumour resection: A double-blind random-
ized study. Eur J Anaesthesiol. 2015; 32: 596-601. PMid:25485879
http://dx.doi.org/10.1097/EJA.0000000000000196

[37] Kim HC, et al. Effect of glycopyrrolate versus atropine coadmin-
istered with neostigmine for reversal of rocuronium on postoper-
ative catheter-related bladder discomfort in patients undergoing

Published by Sciedu Press 135

http://dx.doi.org/10.1016/S0304-3959(98)00072-4
http://dx.doi.org/10.1111/jocn.12446
http://dx.doi.org/10.1111/jocn.12446
http://dx.doi.org/10.1016/j.jopan.2014.06.005
http://dx.doi.org/10.1016/j.jopan.2014.06.005
http://dx.doi.org/10.1016/0002-9610(59)90277-6
http://dx.doi.org/10.1016/0002-9610(59)90277-6
http://dx.doi.org/10.1097/01.don.0000137642.50944.a2
http://dx.doi.org/10.1097/01.don.0000137642.50944.a2
http://dx.doi.org/10.5005/jp-journals-10024-1335
http://dx.doi.org/10.5005/jp-journals-10024-1335
http://dx.doi.org/10.1016/j.oooo.2012.12.007
http://dx.doi.org/10.1016/j.oooo.2012.12.007
http://dx.doi.org/10.1016/j.bjoms.2014.09.021
http://dx.doi.org/10.1016/j.bjoms.2014.09.021
http://dx.doi.org/10.1016/j.ajodo.2005.02.032
http://dx.doi.org/10.1016/j.joms.2005.12.046
http://dx.doi.org/10.1016/j.joms.2005.12.046
http://dx.doi.org/10.1016/j.joms.2006.11.036
http://dx.doi.org/10.1016/j.ijom.2007.11.016
http://dx.doi.org/10.1016/j.ijom.2007.11.016
http://dx.doi.org/10.1016/j.joms.2015.01.005
http://dx.doi.org/10.12669/pjms.304.4807
http://dx.doi.org/10.1111/adj.12333
http://dx.doi.org/10.1111/adj.12333
http://dx.doi.org/10.1155/2015/439847
http://dx.doi.org/10.1007/s00268-005-7722-3
http://dx.doi.org/10.1097/MLG.0b013e31817f93d3
http://dx.doi.org/10.1097/MLG.0b013e31817f93d3
http://dx.doi.org/10.1016/j.urology.2007.11.004
http://dx.doi.org/10.1016/j.urology.2011.11.050
http://dx.doi.org/10.1016/j.urology.2011.11.050
http://dx.doi.org/10.1111/papr.12055
http://dx.doi.org/10.1016/j.surg.2014.05.017
http://dx.doi.org/10.1097/EJA.0000000000000196


http://jnep.sciedupress.com Journal of Nursing Education and Practice 2016, Vol. 6, No. 5

transurethral resection of bladder tumor: a prospective random-
ized study. J Anesth. 2015; 29: 831-835. PMid:26254585 http:
//dx.doi.org/10.1007/s00540-015-2064-2

[38] Chung F, Un V, Su J. Postoperative symptoms 24 hours after
ambulatory anaesthesia. Can J Anaesth. 1996; 43: 1121-1127.
PMid:8922767 http://dx.doi.org/10.1007/BF03011838

[39] Lefevre N, et al. Postoperative discomfort after outpatient cruciate
ligament reconstruction: A prospective comparative study. Orthoped
Traumatol Surg Res. 2015; 101: 161-166. http://dx.doi.org/1
0.1016/j.otsr.2014.07.036

[40] Karlsson A, et al. Preoperative nutrition and postoperative discom-
fort in an ERAS setting: A randomized study in gastric bypass
surgery. Obes Surg. 2015. http://dx.doi.org/10.1007/s1169
5-015-1848-7

[41] Combes X, et al. Comparison of two induction regimens using
or not using muscle relaxant: impact on postoperative upper air-
way discomfort. Br J Anesth. 2007; 99: 276-281. PMid:17573390
http://dx.doi.org/10.1093/bja/aem147

[42] Saratzis A, et al. Use of multiple drains after mastectomy is as-
sociated with more patient discomfort and longer postoperative
stay. Clin Breast Cancer. 2009; 9: 243-246. PMid:19933080 http:
//dx.doi.org/10.3816/CBC.2009.n.041

[43] Caljouw MAA, van Beuzekom M, Boer F. Patient’s satisfaction with
perioperative care: development, validation, and application of a
questionnaire. Br J Anaesth. 2008; 100: 673-644. PMid:18337271
http://dx.doi.org/10.1093/bja/aen034

[44] Ruta DA, et al. Assessing health outcomes after extraction of third
molars: the postoperative symptom severity (PoSSe) scale. Br J
Oral & Maxillofacial Surg. 2000; 38: 480-487. PMid:11010778
http://dx.doi.org/10.1054/bjom.2000.0339

[45] Hüppe M, et al. Reliabilität und validität des Anästhesiologischen
nachbefragungsbogens bei elektiv operierten patienten. Anaesthesist.
2003; 52: 311-320. PMid:12715133 http://dx.doi.org/10.10
07/s00101-003-0471-5

[46] Streiner DL. Figuring out factors: The use and misuse of factor
analysis. The Can J Psychiat. 1994; 39: 135-140. PMid:8033017

[47] Norris M, Lecavalier L. Evaluating the use of exploratory factor anal-
ysis in developmental disability psychological research. J Autism
Develop Dis. 2010; 40: 40-48. PMid:19609833 http://dx.doi.o
rg/10.1007/s10803-009-0816-2

[48] Lázaro C, et al. The development of a Spanish questionnaire for
assessing pain: Preliminary data concerning reliability and validity.
Eur J Psychol Assessment. 1994; 10: 145-151.

[49] Melzack R. The McGill Pain Questionnaire: major properties and
scoring methods. Pain. 1975; 1: 277-299. http://dx.doi.org/1
0.1016/0304-3959(75)90044-5

[50] Vanderiet K, et al. The McGill Pain Questionnaire constructed for the
Dutch language (MPQ-DV). Preliminary data concerning reliability
and validity. Pain. 1987; 30: 395-408. http://dx.doi.org/10.
1016/0304-3959(87)90027-3

[51] Lázaro C, et al. Psychometric properties of the Spanish version of
the McGill Pain Questionnaire in several Spanish-speaking countries.
Clin J Pain. 2001; 17: 365-374. http://dx.doi.org/10.1097/0
0002508-200112000-00012

[52] Hüppe M, et al. Postoperative beschwerden. Geschlechtsunterschiede
in erwartung, auftreten und bewertung. Anaesthetist. 2013; 62: 528-
536. PMid:23754481 http://dx.doi.org/10.1007/s00101-0
13-2182-x

136 ISSN 1925-4040 E-ISSN 1925-4059

http://dx.doi.org/10.1007/s00540-015-2064-2
http://dx.doi.org/10.1007/s00540-015-2064-2
http://dx.doi.org/10.1007/BF03011838
http://dx.doi.org/10.1016/j.otsr.2014.07.036 
http://dx.doi.org/10.1016/j.otsr.2014.07.036 
http://dx.doi.org/10.1007/s11695-015-1848-7
http://dx.doi.org/10.1007/s11695-015-1848-7
http://dx.doi.org/10.1093/bja/aem147
http://dx.doi.org/10.3816/CBC.2009.n.041
http://dx.doi.org/10.3816/CBC.2009.n.041
http://dx.doi.org/10.1093/bja/aen034
http://dx.doi.org/10.1054/bjom.2000.0339
http://dx.doi.org/10.1007/s00101-003-0471-5
http://dx.doi.org/10.1007/s00101-003-0471-5
http://dx.doi.org/10.1007/s10803-009-0816-2
http://dx.doi.org/10.1007/s10803-009-0816-2
http://dx.doi.org/10.1016/0304-3959(75)90044-5 
http://dx.doi.org/10.1016/0304-3959(75)90044-5 
http://dx.doi.org/10.1016/0304-3959(87)90027-3 
http://dx.doi.org/10.1016/0304-3959(87)90027-3 
http://dx.doi.org/10.1097/00002508-200112000-00012
http://dx.doi.org/10.1097/00002508-200112000-00012
http://dx.doi.org/10.1007/s00101-013-2182-x
http://dx.doi.org/10.1007/s00101-013-2182-x

	Introduction
	Methods
	Participants
	Study design
	Instruments
	Procedure and data collection
	Statistical analysis
	Ethical considerations

	Results
	Patients
	Initial selection of items
	Factor structure analyses
	Reliability studies 
	Monitoring changes in postoperative discomfort
	Validity studies

	Discussion
	Conclusion

