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Abstract: The aim of this research is to develop Hostility in Pandemic Scale (HPS)
for Turkey Population to determine the hostility levels of individuals, which is a
factor affecting the mental well-being of the society during the pandemic. The
study group consists of 855 individuals between the ages of 18-65 from different
genders, and have experienced the pandemic process. For the construct validity of
the scale results, exploratory factor analysis was conducted and a one-dimensional
structure consisting of 22 items was revealed. It was determined that the variance
explained by the scale showing a one-dimensional structure was 41.5%. As a result
of the confirmatory factor analysis performed through a separate study group, it
was revealed that all items have significant t values, and the model established
according to model fit indexes has meaningful and acceptable fit values. BussPerry Aggression Scale was applied with HPS for the criterion validity. As a result
of the criterion validity analysis, a significant relationship was found between the
scale scores. The Cronbach Alpha was calculated to analyses internal consistency
of the scale and a reliability level of 0.93 was obtained. The test-retest reliability
results were found as 0.89. In addition, item statistics revealed that all of the scale
items can discriminate well among the respondents. Results of the analysis
revealed that, the Hostility Scale in Pandemic Process provides valid and reliable
results.

1. INTRODUCTION
Pandemic triggers changes in the psychological and sociological structure of the society.
Therefore, understanding the epidemiology of the pandemic and defining the changes occurring
in the societies undergoing the pandemic process is necessary to guide not only the current
pandemic, but also the repetitive waves of the same virus and public health responses in future
pandemics (Trauer et al., 2011). During the pandemic, individuals might face post-traumatic
stress disorder (Lee et al., 2018), stress, anxiety, depressive symptoms, rejection, fear and anger
(Jones et al., 2017). Negative effects on psychological well-being in the society may lead to the
development of hostile feelings and actions regarding the emergence and spread of the virus.
Hostility is a complex set of tendencies that includes negative beliefs, angry emotions, and
aggressive interactions (Spilberger et al., 1983), but can also be seen as a transient state
(Rosenman, 1991) or a stable personality trait (Miller et al., 1996). Although closely related,
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hostility appears to be more precisely differentiated from both anger and aggression, as it
combines attitudinal and cognitive characteristics (Gambone, 1999). Considering the literature
on hostility, it can be stated that the focus is primarily on the link between personality and
negative health outcomes (Becker & Lesiak, 1977; Faay et al., 2020; Keith et al., 2017; Ranchor
et al., 1997). It is also recognized that social-environmental conditions and genetics are
important dynamics in the formation and maintenance of hostility (Contrada, 1994). Hostility,
which is a negative attitude, often causes people to experience anger. The individual, who has
a hostile attitude, experiences a negative and pessimistic view of the world, distrust towards
other people and a desire to harm. These individuals generally worry about problems and cannot
cope with uncertainty (Eckhardt, Bradley & Deffenbacher, 2004). In addition, these individuals
who have difficulty reading social cues display aggressive behavior in their social interactions
(Suls & Bunde 2005). Individuals who have a hostile attitude experience stress due to having a
pessimistic perspective, anger and aggression. This stress negatively affects the mental and
social lives of individuals, who have a hostile attitude, and causes health problems (Maan Diong
et al., 2005).
Hostility is related with many outcomes in the social health and it is important that these
relationships could be analyzed statistically. Thus, there are several assessment tools in the
literature to be used in the studies to assess hostility with different variables. Buss and Durke
(1957) developed an inventory in order to assess different kinds of hostility, such as: Assault,
Indirect Hostility, Irritability, Negativism, Resentment, Suspicion, Verbal Hostility, and Guilt.
In their scale, Cook and Medley (1957) associated hostility with enhanced risk for physical
disorders, psychological dysfunction, and problems in interpersonal relationships. Xenophobia
Scale by Veer et al., (2013) is developed to assess the xenophobia; hostility towards people
from a different country, ethnic or cultural group. This scale is adapted to Turkish by Özmete,
Yıldırım and Duru (2012). Bussy and Perry (1992) developed Hostility scale which is the most
common used hostility scales and is adapted to Turkish by Madran. (2012). Although there are
several hostility scales developed in the literature, there is not a scale developed about hostility
in pandemic, which still changes the society.
In the study carried out by Becerra-García et al., (2020) with 151 participants between the ages
of 18-76, it was found that individuals between the ages of 18-35 have higher rates of hostility.
Similarly, in the study conducted by Pérez-Fuentes et al., (2020) with 1004 participants, it was
found that the perceived threat from Covid-19 has a direct positive effect on sadness-depression,
anxiety and anger-hostility moods, and that anxiety and anger-hostility directly affect the
perception of threat from the virus.
Considering that Covid-19 creates many psychological and sociological problems in the
individual such as panic, anxiety and hostility; it is clear that revealing the psychological aspects
of the fight against Covid-19 will contribute to the social mental health (Jakovljevic et al.,
2020). Hostility can manifest in emerging and invisible ways in behavior, and the presence of
hostility is a variable that affects how the society will go through the pandemic process. For the
aforementioned reasons, in this study, it was aimed to develop the Hostility Scale in the
Pandemic Process to determine the hostility levels exhibited by individuals during the
pandemic.
2. METHOD
In this study, it was aimed to develop a measurement tool for determining the hostility levels
of individuals during the pandemic. This research is a scale development study. The information
about the study group and the processes followed in the development of the Hostility in the
Pandemic Scale (HPS) are given below.
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2.1. Study Group
The study group of this research consists of 855 individuals between the ages of 18-65. In this
context, the values in Table 1 were reached by removing outliers at each stage, and analyzes
were carried out on a total of 855 individuals. The necessary ethical approval is obtained before
the study and the informed consent of the participants were obtained before the application of
the scale.
Table 1. Working groups included in the study.
Study groups
First Study Group
Second Study Group
Third Study Group
Fourth Study Group

Applied scale Performed
/ scales
statistical transactions
Application of EFA for construct validity
HPS
and testing internal consistency
HPS
Application of CFA for construct validity
Aggression
Calculating the relationship between the
Scale
with
scores of two scales for criterion validity
HPS
Calculation of the relationship between
HPS
the first and second applications for testretest reliability

Number of
individuals
370 individuals
353 individuals
75 individuals
57 individuals

The first study group consisted of 370 individuals after the outliers were removed. Individuals
between the ages of 18-65 were reached. 29% (n= 108) of the group are men and 71% (n= 262)
are women. Among the main study groups, 353 individuals were reached for the second study
group. 20% of the group are men (n= 71) and 80% (n= 282) are women. Another 75 individuals
were part of the study group for criterion validity and 57 individuals for test-retest reliability.
2.2. Development Process of the Scale
Firstly, the related literature on the pandemic process and the concept of hostility was reviewed.
Based on the literature review, the general framework of the concept of hostility, considering
the points that the pandemic and hostility are compatible with, the expressions that can be
included in the scale have been examined and discussed. As a result, 39 items in total were
written by the researchers. The scale items were evaluated by a total of six experts, two
assessment and evaluation experts, two guidance and psychological counseling experts, and
two Turkish language experts. In accordance with the opinions of the experts, items that are
difficult to understand, that are irrelevant with the subject, and that contain more than one
jurisdiction have been revised or removed from the scale in line with the recommendations. In
this direction, the final trial form consisting of 35 items was obtained. The scale is a five-point
Likert-type, rated as 1. Strongly disagree, 2. Disagree, 3. Undecided, 4. Agree, and 5. Strongly
agree.
In the first step, the Explanatory Factor Analysis (EFA) was applied to reveal the construct
validity of the scale. At this stage, factor loadings were mainly taken into consideration while
deciding on the items that should be included in the scale. According to Tabachnick & Fidell
(2007), and Kline (2011), factor loadings should be at least 0.32. Therefore, 0.32 was accepted
as the criterion value for the factor loadings in the current study. The Cronbach Alpha reliability
coefficient was used to test the internal consistency of the results obtained from the scale whose
construct validity was proven. Crocker & Algina (1986) and Tan (2009) stated that the
reliability coefficients in the range of 0.70-0.80 are acceptable. In this study, this criterion was
taken into account for internal consistency.
In the second stage, the Confirmatory Factor Analysis (CFA) was conducted to test the accuracy
of the structure revealed in the first stage. The CFA is used in examinations to test a model
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developed by the researcher in line with this theory (Tavşancıl, 2009). Therefore, the onedimensional structure revealed by the EFA was examined based on the CFA. The fact that all
t-values in a measurement model are meaningful, indicates that the items in the model are
compatible with the model and should be included in the scale (Byrne, 2010). However, as a
criterion of whether the measurement model is an acceptable model as a whole, fit index values
should also be examined (Şimşek, 2007). In this study, after conducting the EFA, the fit index
values provided by the CFA were examined emphasized and the construct validity of the scale
was tried to be proven.
In the third stage, Spearman's rho correlation coefficient between HPS and the results obtained
from the Buss & Perry Aggression Scale was examined within the scope of criterion-based
validity. Normality assumption could not be achieved therefore spearman correlation was used
(for two scale, Kolmogorov-Smirnov test, p<0.05; p=0.00). The Buss & Perry Aggression Scale
was developed by Buss and Perry (1992) and adapted to Turkish culture by Demirtaş Madran
(2012). The scale consists consisting of 29 items with a five-point Likert type and four subdimensions: physical aggression, verbal aggression, hostility and anger. As a result of the
validity and reliability analysis of the Turkish form, it was revealed that the scale provides
reliable and valid results. In the fourth stage, for test and re-test reliability, HPS was
administreted on the same group at two weeks interval and significant correlation between two
sets of results were found after Pearson correlation analysis. Normality assumption could be
achieved therefore Pearson correlation was used (for two sets of results, Kolmogorov-Smirnov
test, p> 0.05; p=0.22).
3. FINDINGS
In this section, findings obtained from the validity and reliability studies of the Hostility in
Pandemic Scale (HPS) have been included.
3.1. Structural Validity
To analyze the construct validity of the scale, the EFA and CFA were conducted on the data
obtained from applying the scale on the study group.
3.1.1. The exploratory factor analysis (EFA)
After removing the outliers clearing the extreme values, analyzes were carried out on 370
individuals. The fact that the KMO value is 0.95 and the Barlett Sphericity Test result is
significant (χ2=3806.79, df=231) shows that the data is suitable for factor analysis. As a result
of the Principal Axis Factoring technique in the EFA, items with a factor loading of less than
0.32 were removed from the initial 35 items. With the remaining 22 items, it was determined
that a single-factor structure that explains 41.5% of the total variance emerged and this singlefactor structure was also suitable for theoretical explanations. As seen in Figure 1 scree plot is
the proof of unidimensionality. Çokluk et al., (2012) state that the variance explained 30% in
one-dimensional structures in social sciences is sufficient. Therefore, it has been revealed that
the variance explained by the developed scale is also quite sufficient.
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Figure 1. Scree plot.

Findings obtained from the EFA are presented in Table 2. According to the results in Table 2,
it can be seen that all scale items have factor loadings above the lower limit of 0.32. It was also
revealed that the scale items met criterion value of 0.20 for the explained common variance.
Table 2. Factor structure of the scale and factor loadings.
Item no

Factor loading

Common variance

I1
I2
I3
I4
I5
I6
I7
I8
I9
I10
I11
I12
I13
I14
I15
I16
I17
I18
I19
I20
I21
I22

0.77
0.75
0.74
0.73
0.72
0.71
0.69
0.68
0.68
0.66
0.66
0.66
0.65
0.60
0.57
0.57
0.56
0.56
0.55
0.55
0.54
0.45

0.59
0.56
0.54
0.52
0.52
0.50
0.48
0.47
0.47
0.44
0.44
0.43
0.42
0.36
0.32
0.32
0.31
0.31
0.30
0.30
0.29
0.20
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3.1.2. The confirmatory factor analysis (CFA)
The study group for CFA consists of 353 individuals. It was tested whether the data collected
from the second study group confirmed the structure consisting of 22 items and one factor
obtained as a result of the EFA. Some of the modifications recommended by the CFA were
made to achieve better fit indices. The modifications that were applied include the identification
of error covariances among items I1-I4, MI-I13, I17-I18, I20-I21, I13-I11, I15-I3, I8-I2 and
I20-I22. Table 3 shows perfect and acceptable fit criteria for fit indices.
Table 3. Perfect and acceptable fit values for fit indices and fit index values obtained from CFA.
Reviewed
Perfect fit
Acceptable fit
Achieved fit
Conclusion
indices of fit
criteria
criteria
indexes
χ2/sd
0 ≤ χ2 / sd ≤ 2
2 ≤ χ2 / sd ≤ 3
2.87
Acceptable
GFI
.95 ≤ GFI ≤ 1.00
.90 ≤ GFI ≤ 95
0.90
Acceptable
AGFI
.90 ≤ AGFI ≤ 1.00
.85 ≤ AGFI ≤ .90
0.84
Acceptable
CFI
.95 ≤ CFI ≤ 1.00
.90 ≤ CFI ≤ .95
0.92
Acceptable
NFI
.95 ≤ NFI ≤ 1.00
.90 ≤ NFI ≤ .95
0.88
Acceptable
NNFI
.95 ≤ NNFI≤ 1.00
.90 ≤ NNFI≤.95
0.90
Acceptable
IFI
.95 ≤ IFI ≤ 1.00
.90 ≤ IFI ≤ .95
0.92
Acceptable
RMSEA
.00 ≤ RMSEA ≤ .05 .05 ≤ RMSEA ≤ .08
0.073
Acceptable
SRMR
.00 ≤ SRMR ≤.05
.05 ≤ SRMR ≤.10
0.050
Perfect
PNFI
.95 ≤ PNFI ≤ 1.00
.50 ≤ PNFI ≤.95
0.75
Acceptable
PGFI
.95 ≤ PGFI ≤ 1.00
.50 ≤ PGFI ≤.95
0.68
Acceptable
χ2nd= 569.89, df= 198, 90% Probability Confidence Interval for RMSEA = (0.066; 0.080)

It was demonstrated with these values that the level of fit of the model obtained from the CFA
is sufficient. The t values provided by the CFA are given in Table 4. It was determined that the
t-values for the items were between 7.93 and 22.73. The t values greater than 1.96 and 2.58 are
meaningful at the .05 and .01 levels, respectively (Kline, 2011).
Table 4. t values obtained from CFA.
Item no
I1
I2
I3
I4
I5
I6
I7
I8
I9
I10
I11
I12
I13
I14
I15
I16
I17
I18
I19
I20
I21
I22

t value
8.03
11.77
11.64
10.72
7.93
15.24
17.14
15.08
12.81
16.57
14.91
11.79
15.27
18.20
16.20
13.78
11.33
12.27
14.23
8.27
8.24
22.73
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Therefore, it was determined that all of the t values are meaningful, and all items should be
included in the scale. The factor loads for the one-dimensional model obtained are given in
Figure 2. As seen in Figure 2, factor loadings vary between 0.41 and 0.94.
Figure 2. Measurement model for the scale.
0.83

M1

0.66

M2

0.67

M3

0.71

M4

0.83

M5

0.50

M6

0.40

M7

0.51

M8

0.62

M9

0.43

M10

0.49

M11

0.67

M12

0.50

M13

0.35

M14

0.44

M15

0.53

M16

0.68

M17

0.64

M18

0.54

M19

0.80

M20

0.78

M21

0.12

M22

0.42
0.58
0.58
0.53
0.41
0.71
0.77
0.70
0.62
0.75
0.71
0.58
0.71
0.81
0.75
0.69
0.56
0.60
0.68
0.45
0.47
0.94

PSDO

1.00

Chi-Square=643.10, df=201, P-value=0.00000, RMSEA=0.079

3.2. The Criterion Validity
For the criterion-based validity, the HPS and Buss& Perry Aggression scale was applied to 75
participants. Spearman's rho correlation analysis was performed to determine the relationship
between the results obtained from the two scales and a significant relationship was found
(r=0.41, p=0.00, p<0.01). This result shows that there is a positive relationship between the
results obtained from the two scales. This result evidences that the scale can provide valid
results.
3.3. Reliability
The reliability of the scale was examined based on Cronbach Alpha and test-retest methods.
Considering that the measurement results with a reliability coefficient of 0.70 and above are
reliable (Crocker & Algina, 1986), it has been revealed that the calculated 0.93 Cronbach Alpha
reliability coefficient is quite high.
The test-retest method was used as the second proof of the reliability of the scale results. The
scale, consisting of 22 items, was applied twice with an interval of two weeks and the
consistency between the two applications was examined. There was a high level and significant
relationship between the two applications with r=0.89 (p=0.00, p <0.01). This result shows that
there is agreement between the results obtained from the two applications and there is evidence
that the second reliability condition is met.
3.4. Item Statistics
In order to determine the discrimination levels of the items and to determine the predictive
power of the total score, corrected item-total correlations were calculated and 27% sub-upper
group comparisons were included. The findings obtained as a result of item analysis are shown
in Table 5.
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Table 5. Results of item analysis.
Item no

Average

I1
I2
I3
I4
I5
I6
I7
I8
I9
I10
I11
I12
I13
I14
I15
I16
I17
I18
I19
I20
I21
I22

2.25
2.14
1.77
1.85
2.49
2.69
2.64
2.29
2.65
1.75
2.14
3.09
2.91
1.85
1.83
2.08
3.01
2.18
3.36
1.66
2.05
1.65

Standard
deviation
1.25
1.24
1.03
1.03
1.34
1.37
1.36
1.31
1.28
1.10
1.17
1.27
1.38
1.11
1.11
1.25
1.34
1.29
1.26
1.01
1.39
1.06

Corrected item-total When the item is
correlation
removed scale Alpha
.698
.927
.698
.927
.693
.928
.691
.928
.693
.927
.680
.928
.661
.928
.662
.928
.656
.928
.635
.929
.624
.929
.630
.929
.586
.929
.560
.930
.554
.930
.538
.930
.551
.930
.531
.930
.514
.931
.511
.930
.460
.932
.380
.932

t
16.32
17.10
13.94
13.40
17.38
19.96
15.81
14.69
15.34
12.40
14.36
14.92
15.87
11.16
11.55
13.97
10.73
11.46
10.34
10.40
7.23
10.54

When the table is examined, it was determined that the t values (df=198, p<0.01) regarding the
differences in item scores of the 27% lower and upper groups were significant. Item-total score
correlations vary between 0.38 and 0.70. Items with item-total score correlations over 0.30 are
considered discriminating. All of these findings reveal that the items are discriminatory.
3.5. Evaluation of Scores Obtained from the Scale
There are 22 items in the scale and there is no reverse item. The scale is a five-point Likert-type
as; "Strongly Agree (5), Agree (4), Undecided (3), Disagree (2), and Strongly Disagree (1)".
The scale has a one-dimensional structure. The total score is obtained from the scale, and the
higher the scores mean the higher the hostility perceptions of the individuals during the
pandemic.
4. DISCUSSION and CONCLUSION
Covid 19 outbreak threatens mental health as well as physical health. Mental health
deterioration and the stress experienced increase the feelings of hostility in the individual.
According to Siegman & Smith (1994), hostility is defined as a negative attitude towards others
and especially the feeling of anger. With the Covid-19 outbreak, it is observed that there is
social insecurity among people, and this increases hostility (Kim, 2020). This hostility may also
be against foreigners or some ethnic groups (Bartos et al., 2020). In the statement published by
the World Health Organization (2020) on January 30, 2020 regarding this negative change in
the social sense, it was emphasized that countries should be careful against stigmatization and
discrimination in the fight against Covid-19. In addition to its social impact, it is seen that
hostility in interpersonal relationships increases during the pandemic (Pietromonaco &
Overall2020).Research conducted with 3233 participants in China reveals that individuals with
higher stress levels and using negative coping strategies and show more hostility (Duan et al.,
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2020). Thus, in this study, it was aimed to develop a measurement tool for determining the
hostility levels of individuals during the pandemic.
EFA and CFA were applied to test the construct validity of the scale results. According to EFA
results, the factor loads of the items in the scale should be at least 0.32 (Kline 2011, Tabachnick
& Fidell 2007). As a result of EFA, items with insufficient factor loading were removed from
the scale and a 22-item scale was created. Tabachnick & Fidell (2001) and Şencan (2005) stated
that the common variance is at least 0.20. It has been revealed that all items in the scale
contribute more than 0.20 to the common variance.
As a result of EFA, a single factor structure that explains 41.5% of the total variance with 22
items emerged. Çokluk et al., (2012) stated that the variance explained 30% in one-dimensional
structures in social sciences is sufficient. Therefore, it has been revealed that the variance
explained by the developed scale is also quite sufficient.
The findings obtained from CFA applied to test whether the structure consisting of 22 items
and a single factor obtained as a result of EFA was verified or not, showed that the fit indices
of the model were sufficient. In addition, it was revealed that all t values obtained as a result of
CFA are meaningful. Byrne (2010) and Şimşek (2007) stated that all t-values in a measurement
model are meaningful, the items in the model are compatible with the model and should be
included in the scale. Therefore, CFA revealed that all items are necessary for the scale.
Buss& Perry Aggression Scale were used for Criterion Validity. A significant relationship was
found in the Spearman's rho correlation analysis conducted to determine the relationship
between the results obtained from the two scales. This result shows that there is a positive
relationship between the results obtained from the two scales and there is evidence that the
criterion validity is provided.
Cronbach Alpha and test-retest method were used to test the reliability of HPS. Cronbach Alpha
reliability coefficient was found as 0.93 and test-retest reliability was found 0.89 as the second
proof of the reliability of the scale results. Crocker & Algina (1986) and Tan (2009) stated that
the reliability coefficients in the range of 0.70-0.80 are acceptable. The results obtained prove
that the reliability of the scale results is high.
In order to determine the distinctiveness levels of the items in HPS, and to determine the
predictive power of the total score, corrected item-total correlations were calculated, and 27%
sub-upper group comparisons were included. When interpreting the item-total score correlation,
items with a value above 0.30 are considered sufficient to distinguish the feature to be
measured. The significance of the t values for the differences between the 27% sub-upper group
is also considered as evidence for the distinctiveness of the items (Erkuş, 2012). As a result of
the analysis, it was found that item-total score correlations were ranked between 0.38 and 0.70,
and t-values are significant for all items. These findings reveal that the items are distinctive. As
a result of all these analyzes, it was determined that HPS is a valid and reliable measurement
tool in revealing hostility.
In a study conducted with 1014 people in Spain, it is revealed that threat perception originating
from Covid-19 causes negative emotions such as depression, anxiety, anger, and hostility (Pérez
et al., 2020). Similarly, when the items were examined in the study conducted, it was observed
that anger and negative attitude towards other people are significant and item loads are high.
This draws attention to the importance of taking into account the hostility felt during the
pandemic in terms of both society and individual health and reveals the necessity of conducting
studies to reduce the feelings of stress and hostility by strengthening social support networks.
Hence it is thought, this scale will be very useful in terms of examining the factors affecting the
mental well-being of the society and increasing the studies supporting well-being.
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When the literature is examined, it is seen that there are measurement tools such as The CookMedley Inventory, The Buss-Durkee Inventory, The Hostility and Direction of Hostility
Questionnaire, The NEO-Personality Inventory-Revised, The Rorschach Inkblot Test.
However, no scale was found regarding the hostility experienced during the Covid-19 outbreak
and thus this study is important in regard of this. The strength of the study is that there is more
than one evidence for the validity and reliability of the scale and at the same time a large study
group of 855 individuals has been reached. However, the fact that the majority of the individuals
in the study group consisted of women is considered as a limitation of the study.
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