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Abstract

Background: Classification of high-risk behaviors such as aggression and identifying social, medical, and psychological factors
related to it can help the emergence and development of the strategies to prevent these destructive behaviors.
Objectives: Thus, the present study was done with two objectives: (i) cluster analysis of the aggression components and partitioning
cardiac rehabilitation (CR) patients and (ii) determining the demographic, medical, and psychological correlations of each cluster.
Methods: The sample of this cross-sectional study was 167 CR patients in western Iran examined from June to December 2017. De-
mographic and risk factors checklist, Beck anxiety inventory (BAI), Beck depression inventory (BDI), and Buss-Perry aggression ques-
tionnaire (BPAQ) were used for data collection. The data were analyzed using hierarchical and k-means cluster analysis, Cramer-V
test, analysis of variance (ANOVA), and analysis of binary logistic regression.
Results: The mean age of the participants (66.5% male) was 59.14 ± 9.03. The model proposed two clusters: (i) patients with mild
aggression and (ii) patients with severe aggression. Occupation (P = 0.048), marital status (P = 0.048), anxiety (P = 0.006), and
depression (P = 0.001) were the most essential predictors of the unhealthy cluster. Our model could explain 30.7% to 41% of the
variance of the unhealthy cluster.
Conclusions: Cluster analysis divided patients into two groups with mild and severe aggression. Marital status and occupation
are the most important demographic correlates, and depression and anxiety are the most important psychological predictors of
the cluster with high aggression. The results of the present study can provide a map of the focus of attention on harm reduction
interventions by health professionals.
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1. Background

High-risk behaviors such as aggression and violence,
suicidal thoughts and attempts, as well as drug and alco-
hol abuse are among the most critical threats to public and
social health (1, 2). Violent behaviors are defined as visible,
aggressive manifestations primarily tending to harm or in-
jure others (2). Aggression can be defined as instinctive
behavior, divided into proportional and disproportional
types depending on the circumstances. Proportional ag-
gression is an adaptive behavior that changes like societal
values.

Conversely, disproportional aggression is seen as a
non-adaptive and ineffective behavior in the face of real or
perceived risk (3). Harmful behavior is seen as aggression if
done intentionally and on purpose to harm another or self.

Aggression may have devastating effects, such as harm,
harmful attacks on self and others, unexpected death, and
high-risk behaviors (3).

Depending on the type of violence and injury, violent
behaviors are seen in approximately 1% to 29% of the adults
(2). Reports of large populations and recent surveys in Iran
have reported 2% to 65% prevalence of aggression and vio-
lent behaviors among children and adolescents (4-6). The
prevalence of these behaviors in the Iranian adult popula-
tion is reported to be about 11% to 33% (7, 8). Furthermore,
the results of recent studies indicate that aggressive com-
ponents are common among people with chronic diseases
(9, 10). Violent childhood behaviors, anger, and hostility
are the risk factors for cardiovascular diseases (CVDs) (9, 11).

Better understanding and identification of social,
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medical, and psychological factors associated with high-
risk behaviors like aggression can help develop and pre-
vent strategies for preventing these devastating behaviors
(12). In doing so, the categorization of specific patients in
cohesive groups and the separation of risk profile behav-
iors like aggression could be effective in identifying pre-
dictors and outcomes (13). Cluster analysis is a beneficial
statistical method for partitioning a population with com-
mon characteristics and a wide range of diseases and dis-
orders. The clustering of mental health components eases
the identification of target groups for timely interventions
and helps health policymakers come up with services ac-
cording to their preferences and needs (14).

2. Objectives

The present study was done with two objectives: (i)
cluster analysis of the aggression components (anger, hos-
tility, and verbal as well as physical activity) and parti-
tioning CR patients and (ii) determining the demographic,
medical, and psychological correlations of each cluster.

3. Methods

3.1. Design and Context

In this cross-sectional study, cardiac patients were in-
vited to participate in the CR program from June to Decem-
ber 2017 at the Imam Ali Hospital in Kermanshah, Iran. Ker-
manshah is located in western Iran, and the Imam Ali Hos-
pital is a 214-bed special heart-clinic center located in the
city.

3.2. Participants

At the time of the present study, 215 people participated
in the CR program. The inclusion criteria were fluency in
the Farsi language, age range of 20 to 75 years, enrollment
in CR, and willingness to participate in the study. After ini-
tial screening by the research team, only 167 had the crite-
ria for entering the study or were willing to complete the
questionnaire. Nine individuals were excluded due to a
lack of fluency in Farsi. In addition, 18 and 21 individuals
were excluded due to aging and unwillingness to partici-
pate in the study. Eligible patients were identified by the
research team and entered the study after providing writ-
ten consent and obtaining the anonymity and confiden-
tiality of their identity. The ethical standards of this study
were made according to the Helsinki Statement. Given the
formula (N > 50 + 8 m) and the existence of 12 predicting
variables in the study, the minimum sample size of more
than 146 people seems appropriate for this study (15). This
study was approved by the Ethics Committee of Kerman-
shah University of Medical Sciences (KUMS.REC.1394.203).

3.3. Data Collection

One day before aerobic exercise and initiating a CR pro-
gram, the demographic and medical information of the
patients such as gender, age, education, job status, mari-
tal status, smoking, histories of hypertension, diabetes, hy-
perlipidemia, and psychiatric history was collected by the
psychologist and cardiologist of the CR research team. Af-
ter recording the information in the research forms, Beck
anxiety inventory (BAI), Beck depression inventory (BDI),
and the Buss-Perry aggression questionnaire (BPAQ) were
given to each patient individually. After receiving the nec-
essary explanations by the clinical psychologist, the pa-
tients completed the questionnaires.

3.4. Instruments

3.4.1. The Beck Anxiety Inventory (BAI)

The 21-item inventory included scores from zero to
three for each item. The final score that is varied from zero
to 63 consists of four levels of anxiety (no anxiety = 0 - 7,
mild = 8 - 15, anxiety = 16 - 25, severe = 26 - 63). Cronbach’s
Alpha of the inventory and retest reliability are 0.92 and
0.75, respectively. The validity of the inventory has been
confirmed (16). In the Iranian population, reliability (α =
0.88), convergent (0.40 - 0.44), and divergent (r = 0.216) va-
lidity of this tool have been confirmed (17).

3.4.2. The Beck Depression Inventory (BDI)

The 21-item inventory included scores from zero to
three for each item. The final score that is varied from zero
to 63 includes five levels of depression (no depression = 0 -
4, mild = 5 - 9, moderate = 10 - 18, severe = 19 - 29, very severe
= 30 - 63). Beck et al. (18), showed that the retest reliability
is 0.93. Reliability (α = 0.87) and validity of the instrument
have been confirmed in the Iranian population (19).

3.4.3. Buss-Perry Aggression Questionnaire (BPAQ)

The questions of this 29-item instrument ranged on a 5-
point continuum from "extremely uncharacteristic of me"
to "extremely characteristic of me." The questionnaire has
four subscales, which included hostility, anger, verbal ag-
gression, and physical aggression. The scores are normal-
ized on a scale of zero to one, with one being the high-
est level of aggression (20). In the Iranian population, the
retest reliability of the questionnaire is acceptable (= 0.78).
In addition, the instrument validity was approved by factor
analysis (21).

3.5. Data Analysis

Data related to the continuous variables were reported
as mean and standard deviations, and discontinuous data
were reported in terms of frequency and percentage. In
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cluster analysis, first, the Euclidean Distance Hierarchy
method was used to identify the number of clusters. Cen-
troid clustering method was used to prevent the signifi-
cant effect of entirely related multiple variables (aggres-
sion components) on each other. Models with two to five
clusters were separately evaluated indicating that the reso-
lution of the two-cluster model is better than the other pro-
posed models. In the next step, k-means clustering method
was used to determine the proposed two clusters of the ini-
tial model. Finally, Cramer-V test was used to verify the sta-
bility of the cluster solution structure and to specify the
agreement between the solutions. The clustering compo-
nents between clusters were compared using analysis of
variance (ANOVA). Additionally, demographic information
and medical records of the samples were reported in the
baseline by clustering.

In the next step, a binary logistic regression analysis
was done to identify the correlates of derivate clusters.
Demographic factors were gender, age, education, occu-
pational status, and marital status with all medical vari-
ables such as histories of hypertension, diabetes, hyperlipi-
demia, smoking, psychiatry illness, depression, and anxi-
ety that entered the model simultaneously. Given the pres-
ence of two classes, cluster one (healthier samples) was
considered as a reference. The results of the analysis were
presented as adjusted odds ratio (OR) with 95% confidence
intervals (CIs). All statistical analyses were performed us-
ing SPSS20 (IBM Corp., Armonk,NY, USA). All the tests were
of two domains, and statistical significance was defined as
P value < 0.05.

4. Results

4.1. The Clusters Identified

Table 1 indicates the profile derived from the hierarchi-
cal and k-means cluster analysis. The results of Cramer-
V test (V = 0.541, P < 0.001) showed that cluster solution
structure has good stability in both models and there is
an agreement between the solutions. The model proposed
two clusters for the studied components, and as seen in all
components, there is a significant difference between the
clusters (P < 0.001). The proposed clusters are (i) patients
with mild aggression (n = 87, 52.1%) and (ii) patients with
severe aggression (n = 80, 47.9%).

4.2. Demographic and Medical Correlates Related to the Clus-
ters

Table 2 shows the characteristics of the participants
separately for the clusters in the baseline. Furthermore,
this table shows the results of binary logistic regression.

The table shows a significant difference between occupa-
tion (P = 0.048), marital status (P = 0.048), anxiety (P =
0.006), and depression (P = 0.001). Compared to the ref-
erence cluster (cluster 1), the unhealthy cluster has fewer
housewives and more married ones.

Moreover, the severity of depression and anxiety in the
unhealthy cluster samples was significantly higher than
that of the healthy cluster. In other words, anxiety and de-
pression increase 1.1 and 1.3 times the chance of aggression,
respectively. In addition, the summary of the model indi-
cates that overall predictor variables explain 30.7% to 41%
of the unhealthy cluster variance.

5. Discussion

Aggression and violent behaviors are as the most
prevalent problems among adults and are one of the most
important risk factors for chronic diseases, like CVDs (7-
11). In the present study, we used cluster analysis to de-
termine the level of aggressive behaviors and the catego-
rization of CR patients in cohesive groups. This method
could well divide the patients into two groups, accord-
ing to the severity of aggressive behaviors. Previous stud-
ies have also indicated that cluster analysis can well clas-
sify general and clinical populations according to mental
health (14, 22, 23). Additionally, the importance and ability
of this method have already been proven in partitioning
patients with CVDs (24).

Our results showed a relationship between the occu-
pation status and the unhealthy cluster. In other words,
in the unhealthy cluster, people usually have jobs other
than housekeeping. It seems that the house makers are less
likely to experience job stress compared with others with
other businesses. Moreover, their working environment
is shared with family members, and this probably means
they have more family support during the day. In this
regard, the results of several studies showed that higher
social-familial support was associated with a lower level of
aggression (25, 26). Furthermore, it is expected that they
report fewer aggressive behaviors. In addition, as house-
keepers are solely women, the unhealthy cluster samples
were mostly men. The greater prevalence of aggression in
men can explain this result (27).

Other results showed a relationship between the mar-
ital status and the unhealthy cluster. The number of mar-
ried people in this cluster was more than the healthy clus-
ter. Although those who lose their spouses are likely to
lose much of their family-emotional-financial support, this
problem is not accompanied by increased risk of aggres-
sion. Likewise, those who have long been involved with
marital conflicts are likely to experience more anger and
aggression (28). In line with this, the results of a study in
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Table 1. Aggression Level Profile Derived from a K-Mean Cluster Analysis (n = 167)a

Aggression Components Total (n = 167)
Cluster 1 (n = 87; 52.1%) Cluster 2 (n = 80; 47.9%)

P Valueb

Patients with Mild Aggression Patients with High Aggression

Hostility 18.44 ± 8.02 12.90 ± 4.89 24.46 ± 6.22 < 0.001

Anger 22.42 ± 5.39 19.93 ± 4.80 25.12 ± 4.67 < 0.001

Verbal aggression 13.68 ± 5.50 10.64 ± 5.06 16.97 ± 3.83 < 0.001

Physical aggression 8.60 ± 6.14 5.87 ± 4.15 11.57 ± 6.59 < 0.001

a Values are expressed as mean ± SD.
b P value of ANOVA.

Table 2. The Results of Binary Regression Logistic for Identifying Correlatesa , b

Predictors Total (n = 167)

Cluster 1 (n = 87; 52.1%) Reference Cluster 2 (n = 80; 47.9%)

P ValuePatients with Mild Aggression Patients with High Aggression

Descriptive Data Reference Column Descriptive Data OR (95% CI)

Gender, female (%) 56 (33.5) 33 (37.9) 1 23 (28.7) 0.21 [0.02 - 2.46] 0.213

Age, y 59.14 ± 9.03 59.21 ± 9.55 1 59.07 ± 8.48 1.03 [ 0.98 - 1.08] 0.273

Education 1

Under diploma 102 (61.1) 54 (62.1) 48 (60) 1

Diploma 33 (19.8) 16 (18.4) 17 (21.2) 0.38 [0.12 - 1.20] 0.099

Academic 32 (19.1) 17 (19.5) 15 (18.8) 0.35 [0.09 - 1.27] 0.111

Job 1

Employed 21 (12.6) 10 (11.5) 11 (13.8) 1

Self-employed 46 (27.5) 24 (27.6) 22 (27.5) 1.03 [0.22 - 4.89] 0.966

Housekeeper 49 (29.3) 31 (35.6) 18 (22.5) 0.06 [0.01 - 0.97] 0.048

Retired 51 (30.5) 22 (25.3) 28 (36.2) 1.00 [0.26 - 3.85] 0.999

Marital status 1

Marriage 151 (90.4) 75 (86.2) 76 (95) 1

Widow/separated
16 (9.6) 12 (13.8) 4 (5) 0.23 [0.05 - 0.99] 0.048

Medical history

HTN 65 (38.9) 33 (37.9) 1 32 (40) 1.35 [0.58 - 3.12] 0.481

DM 34 (20.4) 18 (20.7) 1 16 (20) 1.31 [0.44 - 2.94] 0.800

HLP 47 (28.1) 26 (29.9) 1 21 (26.3) 0.91 [0.37 - 2.21] 0.828

Smoking 70 (41.9) 36 (41.4) 1 34 (42.5) 0.86 [0.36 - 2.06] 0.741

Psychiatric
illness

58 (34.7) 19 (21.8) 1 39 (48.8) 1.86 [0.80 - 4.33] 0.148

Depression 16.24 ± 3.91 14.72 ± 3.35 1 17.90 ± 3.83 1.30 [1.11 - 1.53] 0.001

Anxiety 32.72 ± 9.10 29.44 ± 9.34 1 36.30 ± 7.37 1.08 [1.02 - 1.14] 0.006

Abbreviations: DM, diabetes mellitus; HLP, hyperlipidemia; HTN, hypertension.
a Values are expressed as mean ± SD or No. (%) unless otherwise indicated..
b The socio-demographics and other factors in this table were all included as covariates in the generation of the binary logistic regression model. Boldface indicates
statistically significant (P < 0.05). Summary of model: The model fitting information is: chi-square = 61.336, P < 0.0005; Pseudo R-square based on Cox & Snell and
Nagelkerke = 0.307 to 0.410.

Iran showed that marital conflicts are widespread in mar-
ried cardiac patients (29).

Furthermore, the results showed a direct relationship
between depression and anxiety with an unhealthy cluster.
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In other words, for a unit of increase in anxiety and depres-
sion scores, the probability of aggression increases by 1.1
and 1.3 times, respectively. In confirmation of our results,
previous studies have indicated that aggression in anxious
and depressed individuals is significantly higher than oth-
ers (30-32). There is substantial evidence showing that neu-
roendocrine and neurochemical regulators of aggression
and anxiety have a strong relationship with these behav-
iors (32). Moreover, common genetic factors interconnect
depression and aggression (33).

5.1. Limitations

Only CR patients were examined in this study. As only a
few patients refer to CR after the heart event, it is suggested
that participants in future studies be selected from all pa-
tients with CVDs. Furthermore, an increase in sample size,
as well as random sampling in future studies, can help dis-
tinguish the samples’ profiles more accurately.

5.2. Conclusions

Cluster analysis of aggression in CR patients could pro-
vide a coherent categorization of low-risk and high-risk pa-
tients. Marital status and occupation are the most impor-
tant demographic correlates while depression and anxiety
are the most important psychological predictors of the un-
healthy cluster. The results of the present study can pro-
vide a map of the focus of attention on harm reduction in-
terventions by health professionals. Cardiac health profes-
sionals should focus on managing occupational and mar-
ital stress as well as controlling anxiety and depression in
patients with CVDs to control aggression and the harm as-
sociated with it.
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