
Introduction
Nausea and vomiting are the second most adverse 
and problematic postoperative complications with an 
incidence of 20%-30% (1). In addition, they represent an 
unpleasant experience for patients who identify them as 
being worse than postoperative pain. The prevention of 
postoperative nausea and vomiting in patients at high 
risk of these complications improves patient satisfaction. 
However, it reduces the incidence of postoperative 
complications, prevents recovery room discharge delays 
and unanticipated prolonged hospital stays following a 
surgery, and ultimately, reduces postoperative nausea- 
and vomiting-induced health care costs (2,3).

Breast cancer treatments include chemotherapy, 
surgery, biotherapy, and radiotherapy, among which 
surgery is performed on a large number of patients (4). 
Numerous factors are identified to cause post-mastectomy 
nausea in anesthetized patients. Given the multiplicity of 
these factors, predicting this complication is difficult for 
anesthetists and hence its management for anesthetists 
and other healthcare providers is a complicated issue 
(5). Considering the direct influence of post-mastectomy 
nausea and vomiting prediction on the surgery outcome, 

the need for medication, and management of this 
complication, collecting all contributing factors in 
the form of a checklist that can be used as a prediction 
instrument can facilitate the tasks of medical practitioners. 
Accordingly, the present study aimed to design and 
implement a checklist for predicting anesthesia-induced 
nausea and vomiting in candidate patients for mastectomy.

Materials and Methods 
This was a methodological study that led to the development 
of an instrument and was conducted from December 1, 
2018, to April 19, 2019, at Imam Reza Hospital, Tabriz, 
Iran. A sample size of 300 was considered in the present 
study since the most suitable samples should be over 
300 individuals for factor analysis and 300 for normal 
groups (6,7). The inclusion criteria were breast cancer, the 
minimum education of high school diploma, and needing 
mastectomy and the exclusion criteria encompassed the 
lack of consent to participate in the study and psychosis.

The first phase of instrument development included 
searching credible scientific articles for determining 
the contributing factors to postoperative nausea and 
vomiting. The resulting checklist was completed through 
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conducting interviews with the participants on the 
contributing factors to nausea and vomiting. The expert 
opinions (from 5 professors of anesthesia and instrument 
development) were subsequently sought to modify and 
put the contributing factors in correct wording.
All ethical principles for research conduction and the 
requirements, adhered to in the majority of studies (8-
14), were observed by the researchers. These principles 
included obtaining the code of ethics (IR.TBZMED.
REC.1397.598) and written informed consent from 
participants, introducing the researchers to research 
departments, observing voluntary participation in the 
study, utilizing the study results in case of patient need, 
and obtaining permission to record participants’ voices.

Data Analysis
The test-retest reliability coefficient and the Pearson 
correlation coefficient were used to determine construct 
validity and the parallel form reliability, respectively. The 
internal consistency reliability was determined through 
Cronbach’s alpha and the Spearman-Brown coefficient. In 
addition, factor analysis, the Kaiser-Meyer-Olsen (KMO) 
measure of sampling adequacy, and VARIMAX rotation 
were used to determine construct validity. Finally, the 
distribution of data with a normal distribution was 
compared through the Kolmogorov–Smirnov test.
 
Results
The study results are presented in 4 parts including the 
selection of scale items, scale validity, scale reliability, and 
cut-off point determination.

Initial Selection of Scale Items
As described in the instrumentation section, items from 
various scientific sources were extracted and combined 
with the materials collected in the interviews. The initial 
checklist consisted of 100 items which were reduced 
to 35 after examination by the experts. In the pilot 
implementation, 2 indicators were regarded as the basis 
for removing or selecting the items, including observing 
the 80/20 response rate and the interval between the 
2 values, as well as the Cronbach’s alpha value and the 
contribution of each item to the reduction or increase of 
this index. Based on the 80/20 criterion, items selected 
by less than 20% or more than 80% of individuals should 
be removed or modified owing to the minor variation 
created by them and the more inadequate identification 
of individual differences. The number of such responses 
was limited in this study. Given that this scale is classified 
under attitude assessment scales, the 80/20 criterion is 
overlooked when possible since it is primarily applied 
in developing cognitive and developmental assessment 
scales. This point was also discussed with the experts. In 
addition, a number of the contributing factors to nausea 
and vomiting causing severe psychological burden were 
occasionally selected by 90% of the patients. Therefore, 

theoretical studies also prevented the use of this method 
regarding eliminating the items. At this stage, 15 items 
were removed due to the similarity of content with other 
items and the resulting similar response pattern. The 
target scale was then implemented with 20 items on the 
target sample. No item was removed at this stage based 
on the contribution of each item to the Cronbach’s alpha 
value.

Validity Analysis
Content Validity
After the specified procedure, the 20-item scale was 
distributed among the experts for the final review. All 
experts expressed their agreement on the predictive 
nature of items for post-anesthetic nausea and vomiting, 
pointing to the adequate content validity of the checklist.

Construct Validity
The accepted principle in construct validity indicates that 
if a scale is to measure the intended attribute according 
to expectations, it must be positively correlated with the 
consistent constructs while negatively correlated with 
inconsistent constructs (Table 1).

The General Health Questionnaire (GHQ) was used 
to assess divergent validity (the 28-item form). Thirty 
people in the elderly group filled out GHQ. In addition 
to completing the prediction checklist for nausea and 
vomiting. The correlation coefficient of the 2 scales is as 
follows.

As shown, all coefficients are statistically significant 
with a confidence level of 0.99, demonstrating that the 
prediction of the increased incidence of nausea and 
vomiting increases the probability of harm from any of the 
above-mentioned subscales (i.e., decreased health), which 
indicates the construct validity of the scale.

Other methods of estimating the scale validity include 
factor analysis and the reduction of items to fewer and 
more significant variables. After establishing the veracity 
of the assumptions of factor analysis, the resulting data 
were analyzed using principal component analysis. Four 
factors were subsequently extracted as follows, accounting 
for 69.51 of the variance of the checklist (Table 2).

Table 2 lists the eigenvalues for scale items. An 
eigenvalue is the degree of the variance of the items based 
on a factor. In other words, it is a value of the total test 

Table 1. The Observed Coefficient of the Prediction Checklist for 
Anesthesia-induced Nausea and Vomiting in Mastectomy Candidate 
Patients and GHQ Subscales

GHQ Prediction Checklist for Nausea and Vomiting

Psychophysical problems -0.31

Social function disorder -0.39

Sleep anxiety and disorder -0.46

Depression -0.40

Note. GHQ, General health questionnaire.
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variance that is estimated by a particular factor and is 
calculated through dividing the eigenvalue of each factor 
by the number of items. The fourth column indicates the 
cumulative variance. Further, the fifth, sixth, and seventh 
columns demonstrate the pre-rotation eigenvalues, the 
percentage of the explained variance, and the percentage 
of the cumulative variance for items with an eigenvalue 
greater than or equal to one, respectively. The eighth, 
ninth, and tenth columns represent the same indicators 
after rotation as well.

Selection of Factors
The KMO and the Cattell’s scree test were used to select 
the appropriate factors. The number of factors with 
eigenvalues equal to or greater than one is considered 
as the limit in the KMO. Table 3 presents the post-
rotation factor loadings of the items from the extracted 
components.

The specified scale was once again investigated and 
discussed by the group of experts in order to designate 
the extracted factors. This stage of scale development is 

Table 2. Variance Values  Before and After Rotation and Eigenvalues

Results After Rotation Results Before Rotation Initial Eigenvalue

Cumulative
Percentage

Variance 
Percentage Total Cumulative 

Percentage
Variance 
Percentage Total Cumulative 

Percentage
Variance 
Percentage Total

16.491 15.192 6.177 28.511 27.459 11.119 6.177 15.192 16.491
31.512 15.391 6.129 40.500 13.039 5.291 6.129 15.391 31.512

55.693 11.311 4.452 50.199 10.115 4.811 4.452 11.311 55.693
69.512 2.758 1.109 69.512 2.711 1.012 1.109 2.758 69.512

Table 3. Factor Matrices of the Four Extracted Factors Using an EQUAMAX 
Rotation

Items
Factors

First factor Second factor Third factor Fourth factor

1 0.781

2 0.531

3 0.801

4 0.851

5 0.725

6 0.612

7 0.913

8 0.911

9 0.721

10 0.601

11 0.789

12 0.693

13 0.679

14 0.901

15 0.903

16 0.711

17 0.600

18 0.981

19 0.913

20 0.711

another testament to its content validity. Designating the 
extracted factors requires reviewing their content and 
selecting the appropriate titles accordingly. The 4 factors 
were agreed to be designated as administered medications, 
comorbidities, respiratory status, and electrolyte status.

Scale Reliability
Internal consistency, split-half reliability, the test-retest 
reliability coefficient, and the parallel form reliability were 
used to estimate the test reliability.

Internal Consistency Method
The internal consistency of the checklist was estimated 
using Cronbach’s alpha and the results of the analysis 
showed that the overall alpha value of the scale was 0.953, 
which is shown for each component in Table 4.

Estimation of Split-half Reliability
The correlation coefficient of the 2 splits of the test 
indicates its reliability. The estimation of the reliability 
based on the Spearman split-half coefficient was 0.73. 
Furthermore, this value was 0.911 for the overall scale 
after correction and calculation of the Spearman-Brown 
coefficient.

To achieve the test-retest reliability, the scale was re-
implemented on 30 candidate patients for a mastectomy 
after 2 weeks of initial implementation. According to the 
retest results, the correlation coefficient of the first and 
second implementations was 0.853, representing the test 
reliability.
 
Determination of the Scale Cut-off Point
The cut-off points were extracted using the confidence 
intervals, mean, and standard deviation. The results of 
the Kolmogorov–Smirnov test revealed no significant 
difference between the observed and normal distribution 
scores. Therefore, the confidence interval index can be 
used to arrive at the cut-off points given the presence of 
the normal distribution characteristics for the existing 
scores (Table 5).

As shown in Table 6, those candidate patients with a 
score of less than 3 on the prediction checklist for post-
anesthesia nausea and vomiting for mastectomy are very 
unlikely to develop post-anesthesia nausea and vomiting. 
In addition, the prediction scores of 4-7, 8-11, 12-16, and 
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>17 demonstrate a low, average, high, and extremely high 
probability of developing nausea, respectively (Table 6).

Discussion
The possible methods were used to examine the 
psychometric indicators of the prediction checklist 
for post-anesthesia nausea and vomiting in candidate 
patients for mastectomy (15-17). Evidence regarding the 
test validity in terms of content validity indicated that 
the instrument measures the defined attribute correctly. 
As regards construct validity, the obtained coefficients 
confirmed the theoretical expectation of the existence of 
an inverse correlation between inconsistent constructs, 
indicating that the scale correctly measured the relevant 
construct and the coefficient of the test validity index. The 
result of factor analysis highlighted 4 factors that reduce 
the variables to smaller ones based on the underlying 
correlation between them. The observation of the content 
structure of factors demonstrated that each factor consists 
of an underlying variable that can theoretically cover and 
predict a number of the contributing factors to nausea and 
vomiting. Moreover, the expected items in each factor were 
based on the development of a unit concept of test validity 
and all factors were designated by a team of experts.

The reliability of the questionnaire was examined in 2 

aspects. The test-retest reliability coefficient was calculated 
as 0.853, indicating an adequate coefficient and reliable 
use of the test in different situations. Additionally, the 
Cronbach’s alpha was computed as 0.953, demonstrating 
that the items enjoy adequate internal consistency. 
Other measures such as the split-half reliability point 
to a well-developed test. The utilized indicators are the 
most common and reliable methods for estimating the 
reliability of a test, which are collectively used to confirm 
the reliability of the test.

The cut-off points were also selected based on the 
standard deviations of 1.64 and 1.96. In this implementation 
and according to the cut-off point, 1.7%, 15.1%, 66.1%, 
14.4%, and 2.7% of people experienced extremely severe, 
severe, moderate, mild, and extremely mild nausea and 
vomiting, respectively. The observed distribution borders 
closely on the theoretical normal distribution, showing no 
statistically significant difference between the 2 groups. 
This represents the normal distribution of the attribute 
throughout the community and serves as an indicator for 
confirming the cut-off points of the scale.

Conclusions
The post-anesthesia prediction checklist for nausea and 
vomiting in candidate patients for mastectomy consists 
of appropriate psychometric indicators that can be used 
with great reliability based on the extracted indices. 
The specified items in the scale were selected and 
statistically analyzed based on the contributing factors 
to post-anesthesia nausea and vomiting. The frequency 
of mastectomy is ever-increasingly rising due to the 
incidence of cancer, therefore, the existing scale can be 
used reliably in various research situations. The extracted 
validity and reliability indices point to a reliable use of 
the scale. This scale has a cut-off point for distinguishing 
individuals based on the degree of contributing factors to 
nausea and vomiting, which can be useful to researchers 
in prediction studies. Other required statistical data, 
especially the normal scores are available to interested 
parties through correspondence with the corresponding 
author of the article.
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