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Abstract

Background: Open-heart surgery is a stressful, life-threatening experience inducing fear and anxiety in many patients and their
families.
Objectives: The present study was conducted to design an inventory assessing the stressors in open-heart surgery patients and
evaluate its psychometric properties.
Methods: This study was accomplished in two phases. The first phase involved a qualitative study during which in-depth interviews
were carried out with 21 therapists and patients with a history of heart surgery. In addition, the primary items of the inventory were
extracted by reviewing the literature and available questionnaires through a qualitative approach. In the second phase, the face,
content, and construct validities of the inventory were investigated using the exploratory factor analysis with 360 participants. In
addition, the reliability of the developed instrument was examined using Cronbach’s alpha and intraclass correlation coefficient
(ICC).
Results: Based on the findings obtained in the first phase, a pool of items was prepared. The findings of the exploratory factor
analysis revealed a five-factor structure that explained 50.45% of the structural variance with a Kaiser-Meyer-Olkin value of 0.921 (P
< 0.001). The first (12 items), second (13 items), third (seven items), fourth (eight items), and fifth (10 items) factors were named
as “stressors in the intensive care unit”, “stressors related to the fear of uncertain future”, “internal stressors”, “stressors related to
treatment team and facilities”, and “preoperative stressors”, respectively. The Cronbach’s alpha coefficient of the final version of the
inventory, entailing 50 items, was obtained as 0.87. In addition, the ICC between the test and retest scores was estimated at 0.94.
Conclusions: Given the fact that the meaning, concept, and factors associated with any phenomenon are influenced by sociocul-
tural context and they vary from country to country, it is necessary to use a questionnaire designed based on the experiences and
concepts expressed by the individuals living in the same context. According to the findings, the developed 50-item Cardiac Surgery
Stressor Inventory is a simple, valid, and reliable tool for the measurement of stressors in open-heart surgery patients.
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1. Background

Although open-heart surgery is a successful techni-
cal intervention in cardiac care, it is a stressful, life-
threatening experience inducing fear and anxiety in many
patients and their families (1, 2). Patients undergoing this
surgery face numerous physical, psychological, and social
stressors during this difficult period and suffer from a wide
variety of concerns (3). These patients feel neglected, inse-
cure, and afraid due to the receipt of and exposure to the
highly technical care and ventilator support, readmission
to the ICU, placement in a frustrating care setting, contact
with busy nurses involved in daily tasks, lack of easy ac-

cess to healthcare staff, personnel’s cold behavior, and neg-
ligence to their requests. Therefore, they assume that their
integrity is at stake (4, 5).

The management of stressors in patients with cardiac
surgery may shorten the duration of hospital stay and pos-
itively affect the recovery process (6). Based on the evi-
dence, the care interventions are probably based on the
nurses’ perceptions of stressors rather than the patients’
perceptions. Accordingly, the nurses prioritize patient’s
problems and carry out the planned care based on their
perception of stressors (7).

Lazarus emphasizes the identification of the percep-
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tions of the group that has experienced stress. Regard-
ing this, it is essential to develop and examine self-report
methods that enable the patients to assess the severity of
stressors. Therefore, the identification of the stressful in-
cidents and situations from the perspective of cardiac pa-
tients allows the nurses to control these stressors and pro-
vide patient-specific care through nursing interventions
(8).

According to the literature, there are general and spe-
cific tools for investigating the stressors in patients. The In-
tensive Care Unit Environmental Stressor Scale (ICUESS) is
a general tool used for all patients admitted to the inter-
nal and surgical intensive care units (9, 10). One of the spe-
cific instruments investigating stressors in heart patients
is the Cardiac Surgery Stressors Scale (CSSS). This tool was
developed by Carr and Powers (8) to measure the severity of
stressors experienced by coronary artery bypass patients.
This instrument was modified by White (11) in a quantita-
tive study. In this regard, they designed the Revised Cardiac
Surgery Stressors Scale (RCSSS) by taking six items from the
ICUESS and adding them to the CSSS (11).

The components of the abovementioned tools (i.e.,
ICUESS, CSSS, and RCSSS) have been derived from the re-
view of the literature and views of the professionals work-
ing in the cardiovascular unit (8, 10, 11). However, these
tools entail some limitations, as follows: (1) the three tools
have acceptable levels of content validity (as confirmed by
a panel of experts and review of the literature) and reliabil-
ity (as indicated by Cronbach’s alpha coefficient and test-
test method); however, they fail to have construct valid-
ity, (2) these tools are not based on the patient’s perceived
experiences and real emotions, and (3) they are often de-
signed based on the western culture, while cultural char-
acteristics are among the factors influencing the individu-
als’ perception of stressors and way of responding to these
factors (12). In this regard, a tool developed for a specific so-
cial or cultural group is not applicable to another culture
(13).

2. Objectives

Iran is an Islamic country with its own culture, belief,
and lifestyle. Given the fact that the meaning, concept, and
factors associated with any phenomenon are influenced
by sociocultural context and vary from country to coun-
try, it is necessary to use a questionnaire designed based
on the experiences and concepts expressed by the individ-
uals living in the same context. With regard to the lack
of a context-specific instrument for measuring stressors
in open-heart surgery patients in Iran, the present study
was conducted to develop an inventory measuring stres-

sors among these patients and evaluate its psychometric
properties.

3. Methods

3.1. Study Design

This study was conducted in two phases, one of which
included item generation and tool design and the other
one involved item reduction and psychometric evaluation.

3.1.1. The First Phase: Item Generation

This qualitative study was performed through in-
depth, individual interviewing with 21 individuals, includ-
ing 14 patients and seven therapists, using conventional
content analysis. The research environment was the open-
heart surgery wards of two government hospitals in Ahvaz,
southern Iran. The study was performed from May 2016 to
March 2017. The inclusion criteria were: (1) the first expe-
rience of undergoing open-heart surgery, (2) a minimum
age of 18 years, (3) consciousness, and (4) willingness to
retell experiences. On the other hand, the exclusion crite-
rion was withdrawal from study participation. Sampling
was performed using the purposive sampling technique
and continued until data saturation (14). The duration of
the interview varied between 20 and 90 min.

Data analysis was carried out following Graneheim and
Lundman (15). The tool items were extracted from the find-
ings of a qualitative study (an inductive approach) and re-
view of the literature (e.g., ICUESS and RCSSS; a deductive
approach). Subsequently, the initial design of the instru-
ment was performed, and a pool of items was formed. Ulti-
mately, the research team refined the tool to prepare it for
the next stage (i.e., psychometric evaluation).

3.1.2. The Second Phase: Item Reduction and Psychometric Eval-
uation

3.1.2.1. Face Validity

The face validity of the tool was evaluated both quan-
titatively and qualitatively. The assessment of the qualita-
tive face validity was accomplished through face-to-face in-
terviews with 10 open-heart surgery patients. In the inter-
views, the patients were asked to read the items loudly, ex-
plain the meaning of each item, and specify the inappro-
priate or vague phrases for correction (16). Accordingly,
some of the items were modified and revised based on the
patient’s view.

The quantitative face validity was performed to deter-
mine the importance of each item. To this end, the instru-
ment was provided to another group of open-heart surgery
patients (n = 10), and they were asked to give a score of
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1 - 5 to each item in terms of their importance. Subse-
quently, the item impact was calculated by multiplying
the frequency (i.e., the percentage of the people giving the
scores of 4 and 5 to the item) by the mean importance score
of each item. The item impact of ≥ 1.5 was indicative of the
appropriateness of the item (17).

3.1.2.2. Content Validity

The qualitative and quantitative content validities of
the inventory were investigated using a panel of 10 experts,
including two cardiac surgery clinical nurses, one anesthe-
siologist, one heart surgeon, five faculty members of psy-
chology and nursing, and one tool development specialist.
To this aim, the experts were asked to rate the content va-
lidity of each item using a three-point scale entailing “The
phrase is necessary”, “The phrase is useful, but not neces-
sary”, and “The phrase is not necessary”. Based on the Law-
she table, when the number of experts is 10, the minimum
acceptable level for content validity ratio is 0.62 (18).

To assess the content validity index (CVI), the panel of
experts was asked to rate each item on a four-point Lik-
ert scale (i.e., irrelevant, partly relevant, relevant, and com-
pletely relevant). Then, the number of experts who se-
lected the last two answers was divided by the total num-
ber of experts (19, 20). Subsequently, the modified Cohen’s
kappa coefficient was calculated. The modified Kappa co-
efficient of > 0.74 was considered the minimum value for
keeping an item (21).

In addition, the scale-level CVI was calculated by aver-
aging the item-level CVIs; in this regard, a value of 0.9 was
considered acceptable (22). Finally, a pilot study was con-
ducted on patients with open-heart surgery (n = 50) for
item analysis. At this phase, the Cronbach’s alpha coeffi-
cient and loop method were estimated by investigating the
inter-item and item-total correlations.

3.1.2.3. Construct Validity

In this study, the construct validity was evaluated using
exploratory factor analysis and Multitrait-Monomethod
approach (19). Sampling was performed through the con-
venience sampling technique. The minimum sample size
for each item was between 5 and 10 people; therefore,
a total number of 360 cases were enrolled in the study.
The study population was selected from two public hos-
pitals affiliated to the Universities of Medical Sciences of
Tehran and Ahwaz, Iran. Finally, 360 inventories were com-
pleted and analyzed from August 2017 to February 2018.
After data collection, the data were checked in terms of
the fulfillment of factor analysis assumptions. To this end,
the Kaiser-Meyer-Olkin (KMO) test was performed to de-
termine the adequacy of the sample size. In addition,
Bartlett’s test was run to check the correlation matrix.

The KMO values of 0.7 - 0.8 signify that sampling is mod-
erately adequate, while a value of ≥ 0.9 is indicative of ex-
cellent sampling adequacy (20). The extraction of latent
factors was accomplished using principal axis factoring
and Varimax rotation. For the determination of the conver-
gent validity through Multitrait-Monomethod approach,
the correlation of the scores of the five factors (i.e., sub-
scales) with the total score of the questionnaire was mea-
sured.

Furthermore, the assessment of the divergent validity
was performed by the calculation of the correlation be-
tween the five factors of the inventory. Since the five factors
are supposedly distinct structures, they should not have a
high correlation; accordingly, a correlation of less than 0.7
is considered appropriate (23). Confirmatory factor analy-
sis was also performed to confirm the factorial structure,
determine the item-factor relationship, and evaluate the
goodness of fit (24).

3.1.2.4. Reliability

The reliability of the inventory was determined using
internal consistency and stability. To examine internal con-
sistency, the Cronbach’s alpha coefficient was employed. A
Cronbach’s alpha coefficient of > 0.7 was considered as in-
dicating a satisfactory internal consistency. Stability test-
ing was carried out through the test-retest method. To
this end, the inventory was completed twice by 50 patients
with an interval of two weeks. Then, the scores of the two
stages were compared using the intra-lass correlation coef-
ficient (ICC) test. An ICC of ≥ 0.8 represents a satisfactory
level of stability (25).

3.1.2.5. Assessment of Floor and Ceiling Effects

The floor and ceiling effects were also calculated in
this study. These effects are assumed to exist when more
than 15% of the respondents obtained the highest or low-
est achievable score (18).

3.1.3. Statistical Analysis

The Kolmogorov-Smirnov test was used to evaluate the
normality of the data. Data analysis was performed in
AMOS and IBM SPSS Statistics for Windows, version 24.0
(IBM Corp., Armork, N.Y., USA) using descriptive statistics,
exploratory factor analysis, variance analysis, independent
t-test, internal consistency coefficient, Cronbach’s alpha
coefficient, Friedman test, and confirmatory factor analy-
sis.

3.2. Ethical Considerations

The study was approved by the Ethics Committee of
Jundishapur University of Medical Sciences in Ahvaz, Iran
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(IR.AJUMS.REC.2016.386). Research approval was obtained
from the university and hospitals under investigation
prior to data collection. Participation in the study was
based on the principle of independence and willingness to
partake in the interview. Furthermore, informed consent
was obtained from all participants. Additionally, the par-
ticipants were ensured about the anonymity and confiden-
tiality of their information.

4. Results

4.1. The First Phase: Item Generation

After the qualitative analysis of individual interviews,
81 items were generated based on the participants’ views.
A set of 17 items was also added through the review of the
related literature. Therefore, the primary pool consisted of
98 items.

4.2. The Second Phase: Item Selection and Face Validity

After the initial refinement of the items by the research
team, the repetitive items were removed, and the ones with
overlapping concepts were merged. Finally, a pool contain-
ing 88 items was prepared for psychometric evaluation. In
the face validity investigation, improper and ambiguous
phrases were corrected. Furthermore, all items had the im-
pact value of > 1.5 (range: 3.6 - 5).

4.2.1. Content Validity

During the evaluation of the qualitative content valid-
ity of the inventory, the written structure of some items
was modifies based on the experts’ views. In this step, five
items were removed due to having a CVR of < 0.62. All 83
remaining items had an acceptable modified Kappa coeffi-
cient. The scale-level CVI was obtained as 0.92, which is in-
dicative of highly desirable content validity. Then, the item
analysis was performed with a sample size of 50 people,
and 11 items were merged due to having a high correlation
with other items. Finally, the inventory was prepared for
validation with 72 items rated on a five-point Likert scale
ranging from very much to never.

4.2.2. Construct Validity

The majority of the participants were male (69.4%) and
married (58.8%) with the mean age of 54 ± 12.03 years.
Based on the results, 71.3% of the patients had under-
gone coronary artery bypass surgery. In this research, ex-
ploratory factor analysis was performed using principal
axis factoring and Varimax rotation. The KMO statistic was
estimated at 0.921, indicating the adequacy of the sample
size for factor analysis. The Bartlett’s test showed a sig-
nificant relationship between the items (χ2 = 18269.9, P <

0.001), which is suggestive of the fitness of the model for
factor analysis. After performing this test and ensuring
the factorial structure of the items, to determine the num-
ber of factors, they were extracted using Varimax rotation
(eigenvalues of > 1). The first to fifth latent factors had the
eigenvalues of 8.16, 7.45, 7.41, 6.68, and 6.59, respectively.
The minimum factor loading for keeping an item was con-
sidered as 0.4. In this stage, variables with high correlation
with each other were categorized into one class or factor.

Based on the results, 22 items were removed from the
inventory because they did not have the minimal factor
loading. The scree plot showed that the five factors had
the required adequacy to explain the factorial construct va-
lidity of the Cardiac Surgery Stressor Inventory (Figure 1).
The extracted factors explained 50.451% of the total vari-
ance. The variances explained by the first to fifth factors
after rotation were obtained as 11.34%, 10.35%, 10.3%, 9.28%,
and 9.16%, respectively.

The factors were named according to the content of the
items. The first (12 items), second (13 items), third (7 items),
fourth (8 items), and fifth (10 items) factors were respec-
tively named as “stressors in the intensive care unit”, “stres-
sors related to the fear of uncertain future”, “internal stres-
sors”, “stressors related to treatment team and facilities”,
and “preoperative stressors”. Table 1 presents the five fac-
tors, along with the items, the factor loading of each item,
the percentage of variance, and the eigenvalues of each fac-
tor. All indicators obtained from confirmatory factor anal-
ysis showed acceptable goodness of fit for each factor and
model (Table 2). Figure 2 displays the path diagram of the
confirmatory factor analysis of the inventory.

The mean values of the five dimensions of the inven-
tory included 30.61 ± 23.83 for stressors in the intensive
care unit, 35.33 ± 26.38 for stressors related to the fear of
uncertain future, 30.62 ± 26.20 for internal stressors, 15.75
± 21.15 for stressors related to treatment team and facil-
ities, and 22.81 ± 22.24 for preoperative stressors. In ad-
dition, the total mean value of the inventory was 27.85 ±
19.75.

This inventory is scored using a linear method. The
minimum and maximum scores are 0 and 100, respec-
tively; accordingly, a higher score is indicative of a higher
level of stress. Scores of the stressors were determined
based on the demographic characteristics of the partici-
pants (Table 3). Additionally, the ceiling and floor effects
of the instrument were determined by calculating the per-
centage of the subjects obtaining the highest and lowest
scores (i.e., 100 and 0, respectively). None of the partici-
pants scored at the floor or the ceiling of the inventory.

The correlation coefficient of each of the five factors
with the other four factors was less than 0.7. Therefore, the
divergent validity of the inventory was confirmed. Further-
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Figure 1. The scree plot

Table 2. The Results of Fit Index Confirmatory Factor Analysis of the Inventory (N = 360)

Statistical Index χ2 χ2 /df NNFI RMSEA (90% CI) CFI NFI IFI

Acceptable interval
Good < 3

> 0.9

Good < 0.08

> 0.9 > 0.9 > 0.9Moderate 0.08 to 0.1

Acceptable < 5 Weak > 0.1

Goodness 3809.80 3.41 0.94 0.08 0.95 0.93 0.95

Abbreviations: CFI, comparative fit index; IFI, incremental fit index; NFI, normed fit index; NNFI, non-normed fit index; RMSEA, root mean square error of approximation;
χ2/df, ratio of χ2 to degrees of freedom.

more, the Pearson correlation test showed a significant di-
rect correlation between the score of each of the five fac-
tors and the total score of the inventory (r = 0.72 - 0.87); as a
result, the convergent validity was also approved (Table 4).

In this research, the effort was made to minimize the
unanswered items through obtaining patients’ consent to
participate in the study and distributing the inventories at
the proper time. In addition, the researcher checked the
inventories when collecting to ensure that they had been
fully answered. One of the best strategies to control the
forgotten data is to replace them with the mean score (24);
therefore, this method was applied in the present study.

4.2.3. Reliability

The present inventory had a Cronbach’s alpha coeffi-
cient of 0.87, which is indicative of a desirable level of inter-
nal consistency. The ICC between the test and retest scores

was obtained as 0.94 with a time interval of two weeks (Ta-
ble 5).

5. Discussion

The present study was conducted to design and psy-
chometrically evaluate the Cardiac Surgery Stressors In-
ventory. The final version of this tool includes 50 items
in five domains, including “stressors in the intensive care
unit”, “stressors related to the fear of uncertain future”,
“internal stressors”, “stressors related to treatment team
and facilities”, and “preoperative stressors”. The results re-
vealed that this instrument had acceptable reliability and
validity.

The first domain entailing 12 items is related to the
stressors in the ICU, which has more items compared to
those of other stressor assessment questionnaires (8, 11).
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Figure 2. The path diagram of confirmatory factor analysis of the inventory. Fit in-
dices of the Cardiac Surgery Stressor Inventory wereχ2 = 3809.80,χ2 /df = 3.41, Non-
Normed Fit Index (NNFI) = 0.94, Root Mean Square Error of Approximation (RMSEA)
= 0.08 (90% CI), Comparative Fit Index (CFI) = 0.95, Normed Fit Index (NFI) = 0.93, In-
cremental Fit Index (IFI) = 0.95 that represented an adequate-to-good fit to the data.

The patients had negative experiences regarding the per-
ceived stressors in the ICU. These experiences mostly in-
cluded pain, insomnia, inconvenience, inactivity or ex-
cessive mobility, noise, thirst, headache, the gastrostomy
tube, medical equipment, medical activities, aspiration,
and odynophagia. Patients generally reported intubation
as a negative experience. Similarly, devices such as oxy-

Table 3. Stressors Scores Based on Demographic Variables

Variable Number Mean Standard Deviation

Gender

Male 250 28.3 20.8

Female 110 26.6 17

Age

< 40 50 41.3 20.1

40 - 60 96 29.9 18.9

> 60 114 18.3 16.3

Marital status

Single 18 37 8.5

Married 309 27.1 20.3

Deceased spouse 25 24.6 14.6

Divorced 8 44.3 16.3

Education

Illiterate 47 20.4 13

Elementary 101 20.7 17.1

Junior school 43 34.8 19.4

High school 23 32 14.8

Diploma 79 35.2 21.6

Academic 67 29 21.7

Type of surgery

CABG 253 26.5 19.5

V.R 92 28.6 17.9

Others 15 45 25.5

gen masks, pulse oximeter probes, and nasogastric tube
caused inconvenience for the patients (26).

The second domain of the inventory consisting of 13
items focuses on the stressors caused by the fear of un-
certain future. This domain has not been considered in-
dependently in any of the available questionnaires (8, 11,
27). Some of the participants in this study were optimistic
about the surgical outcome and their future; accordingly,
they were confident that they would obtain a full recovery.
On the other hand, a number of participants did not have a
positive attitude toward this issue and were worried about
the future and surgical outcome. They feared that the out-
come would not be satisfactory.

This is consistent with the results of a study performed
by Zinchenko et al. (28) showing an association between
attitude and surgical outcomes. In the mentioned study, a
number of patients who had a pessimistic attitude and be-
lieved that heart surgery would not be helpful had a long
and complicated postoperative period. On the other hand,
the patients with optimistic attitudes, despite having no
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Table 4. Multitrait-Monomethod

Dimensions of CSSI ICU Stressors Fear of the
Uncertain Future

Stressors

Internal Stressors Treatment Team
and Facilities

Stressors

Preoperative
Stressors

Multitrait-
Monomethod/Total

Scale

ICU stressors 1 0.59 0.45 0.47 0.58 0.87

Fear of the
uncertain future
stressors

1 0.6 0.56 0.54 0.86

Internal stressors 1 0.6 0.37 0.74

Treatment team
and facilities
stressors

1 0.39 0.72

Preoperative
stressors

1 0.82

Total scale 1

Table 5. Reliability, Means, and Standard Deviations of the Five Factors

Dimensions Number of Items Mean ± SD Cronbach’s Alpha Coefficient ICC CI, 95% Level of Significance

ICU stressors 12 30.61 ± 23.83 0.76 0.961 0.91 - 0.98 < 0.0001

Fear of the uncertain future
stressors

13 35.33 ± 26.38 0.76 0.948 0.89 - 0.97 < 0.0001

Internal stressors 7 30.62 ± 26.20 0.61 0.771 0.50 - 0.89 < 0.0001

Treatment team and facilities
stressors

8 15.75 ± 21.15 0.80 0.980 0.94 - 0.99 < 0.0001

Preoperative stressors 10 22.81 ± 22.24 0.81 0.914 95.0 - 82.0 < 0.0001

Total scale 50 27.85 ± 19.75 0.877 0.943 0.88 - 0.97 < 0.0001

Table 6. Reliability of Cardiac Surgery Stressor Inventory

Factors Number of Items Cronbach’s Alpha
Intraclass Correlation Coefficient Confidence

Interval of 95%
ICC P Value

ICU stressors 12 0.76 0.961 < 0.0001 0.91 - 0.98

Fear of the uncertain future stressors 13 0.76 0.948 < 0.0001 0.89 - 0.97

Internal stressors 7 0.61 0.771 < 0.0001 0.50 - 0.89

Treatment team and facilities
stressors

8 0.80 0.980 < 0.0001 0.94 - 0.99

Preoperative stressors 10 0.81 0.914 < 0.0001 0.95 - 0.82

Total scale 50 0.877 0.943 < 0.0001 0.88 - 0.97

difference with the previous group in terms of physical
condition, had a shorter hospital stay without any compli-
cations.

This study showed that the psychological support of
open-heart surgery patients contributes to the formation
of an appropriate and optimistic attitude toward the out-
come of cardiac surgery. In addition, the psychologist’s
awareness of patient’s attitude towards the outcome of
heart surgery can facilitate the identification of specific ob-
jectives (28). Accordingly, the implementation of targeted
interventions assists the reduction of the pessimistic atti-
tude toward cardiac surgery, thereby shortening the hos-

pital stay and reducing postoperative complications.

The third domain with seven items covered internal
stressors. The participants were upset and worried about
their isolation, personal hygiene issues, hijab, and inap-
propriate dressing. However, this domain has not been
included in any of the stress assessment questionnaires
as an independent subscale (8, 11, 27). The patients were
concerned about dirty clothing, body impurity, and the
presence of contaminated discharge on the body, and wor-
ried that this contamination would infect their surgical
wounds. In the present study, the participants expected
from the nursing personnel of the cardiac surgery ward
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to observe the hygiene and provide a healthy and non-
infectious environment. The patients felt guilty upon the
non-fulfillment of their religious needs and constantly
seek God’s blessing. Accordingly, our patients got up-
set about the impurity of the clothes and body, lack of
a complete hijab, and not saying prayers, which nega-
tively affected their tranquility. Based on the evidence, reli-
gious practices are effective in reducing complications and
shortening hospital stay in patients undergoing coronary
artery bypass grafting (29).

The fourth domain consisted of eight items regarding
the stressors related to the treatment team and facilities.
The provision of care without previous justification, forget-
fulness, care delay, and lack of prompt and timely presence
of the nurse were very unpleasant and disturbing for pa-
tients. In the current study, the patients sought relaxation
and attention from nurses. Patients’ dissatisfaction with
hospital care occurs when they realize that nurses are not
available enough (30).

The patients believed that cardiac surgery is very dif-
ferent from other surgeries. Consequently, these patients
should be given special attention by the staff and treat-
ment team. Timely attendance, proper training, and ap-
propriate behavior of the treatment team are among the
essential factors to give the patients a sense of security. Fur-
thermore, the patients felt insecure in case the nurses did
not visit and monitor them frequently. Nursing visits are of
particular importance to patients. The physical presence
of the nurses provides the patients with more tranquility,
compared to the mere delivery of care to the patients.

The last domain (i.e., preoperative stressors) with ten
items had the maximum internal consistency (α = 0.816).
This domain has more items, compared to the intraper-
sonal and psychosocial domains of the other stressor as-
sessment questionnaires (8, 11). This resulted in a more
accurate evaluation of preoperative stressors. Other in-
struments measure preoperative stressors only with three
items (8, 11). Based on our results, some interventions
should target the management of stress before the surgery.

Currently, there are four instruments for measuring
stressors in patients (8, 10, 11, 27). However, the only appli-
cable instrument is the RCSSS (11). Nonetheless, the stres-
sor tools such as hospital stress rating scale, ICUESS, CSSS,
and RCSSS have not been subject to exploratory factor anal-
ysis. In addition, there is no report regarding the reliabil-
ity of the subscales of these instruments, with the excep-
tion of CSSS. The subscales of CSSS had the Cronbach’s al-
pha coefficients of 0.87 and 0.88. Moreover, the ceiling and
floor effects have not been reported for any of the existing
questionnaires. In the present study, the ceiling and floor
effects were below 15%, suggesting the designed inventory
as a proper tool to measure stressors in open-heart surgery

patients.

5.1. Conclusions

Given the fact that the meaning, concept, and factors
associated with any phenomenon are influenced by socio-
cultural context and they vary from country to country, it is
necessary to use a questionnaire designed based on the ex-
periences and concepts expressed by the individuals living
in the same context. According to the findings, the devel-
oped 50-item Cardiac Surgery Stressor Inventory is a sim-
ple, valid, and reliable tool for the measurement of stres-
sors in open-heart surgery patients.

5.2. Research Strengths and Limitations

The inventory developed in the present study can be
used in cardiac surgery wards to measure stressors and
outcomes of the provided services. This questionnaire can
be used by nurses to educate patients and their families
about the problems of open-heart surgery with the aim of
improving their postoperative recovery. This scale can be
also adopted in clinical trials and descriptive studies to de-
termine the underlying condition of open-heart surgery
patients and decide on the type of interventions.

One of the limitations of this study is that our devel-
oped scale cannot be generalized to other populations.
Thus, it is recommended to evaluate the psychometric
properties of this instrument in other cities of Iran. An-
other limitation of the study was that in both qualitative
and psychometric analyses, the participants were over 18
years of age; therefore, this tool is not applicable to chil-
dren and adolescents.
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Table 1. Factors, Items, Factor Loads, the Percentage of Variance, and Eigenvalues

Factors Items Factor
Loading

Percentage of
Variance

Eigenvalues

ICU stressors 11.346 8.169

I was bothered by the urinary catheter and other connections (tubes). 0.64

The chest tube was inconvenient for me. 0.61

My swollen feet were annoying. 0.60

The use of oral endotracheal tube in the Intensive Care Unit (ICU) hurt me. 0.57

I was terrified by observing blood coming out of the chest tube. 0.57

The confusion and unawareness of the day and night during the ICU stay made me
upset.

0.57

The lights at night in the ICU bothered me and made me sleepless. 0.56

The postoperative pain made me anxious. 0.55

Fragility and frustration were annoying. 0.52

I suffered from insomnia. 0.52

I could not tolerate the ICU. 0.51

Anorexia bothered me. 0.50

Fear of the
uncertain future
stressors

10.354 7.455

I was worried about the reduction of out-of-home activities. 0.70

I was annoyed with the thought that I cannot have sexual activity after the operation. 0.67

Unawareness of the postoperative outcome made me worried. 0.62

I was worried about the complications that may occur after taking postoperative
medications.

0.59

I was annoyed with the thought of not being able to perform my personal tasks at
home after the surgery.

0.59

I was worried about my children. 0.57

Unawareness of the postoperative care made me worried. 0.56

I was worried about losing my job. 0.55

I was worried about the hospital costs. 0.55

I was afraid of not being able to observe the necessary hygiene and stay away from
infection at home.

0.54

I was worried about not gaining a full recovery. 0.53

I was afraid of the recurrence of the illness. 0.51

I was sad about having to take many medications after surgery. 0.51

Internal stressors 10.304 7.419

I was annoyed with the impurity of my body and clothes. 0.63

Lack of visiting hours in the surgery ward made me disappointed. 0.62

I got anxious about not bathing for a while. 0.60

The crying and moaning of other patients were annoying. 0.60

I was annoyed to ask for others’ assistance to perform any activity, such as getting out
of the bed, bathing, going to bed, and using the bedpan.

0.57

Not having a proper hijab made me upset. 0.55

Loneliness in the surgery ward was annoying. 0.53

treatment team
and facilities
stressors

9.287 6.686

The staff unavailability was annoying. 0.80

The improper behavior of the staff was annoying. 0.67

Nurses used words that I did not understand and it upset me. 0.64

The noise made by the staff and patients in the department was annoying. 0.63

The uncleanness of the ward was annoying. 0.56

The pillow and bed in the ICU were uncomfortable and it was annoying. 0.56

The lack of a nurse at my bedside in the ICU made me scared. 0.53
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Bad smells of disinfectants in the heart surgery ward were annoying. 0.52

preoperative
stressors

9.160 6.595

The closer I got to the operation time, the more I scared. 0.77

I was afraid of anesthesia. 0.69

Seeing a doctor and nurse in the operating room dress made me more scared. 0.66

I was afraid of thinking about death. 0.66

Hospitalization increased my fears. 0.65

I was afraid because of having no idea of what the surgeon would do in the operating
room.

0.63

Preoperative nightmares were annoying. 0.59

I was worried about my surgery. 0.58

The observation of operated patients in bad conditions increased my fear. 0.58

I was afraid to inflict with infarction before the operation. 0.50
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