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Aims Due to the prevalence of COVID-19 and its adverse effects on the mental health of 
healthcare workers, the present study aimed to investigate the prevalence of post-traumatic 
stress disorder among healthcare workers involved with COVID-19 treatment and its factors 
in military hospitals of Iran, Tehran within the first two months of 2021 (fourth peak).
Instruments & Methods This study is a descriptive cross-sectional study, which was 
performed within the first two months of 2021 (fourth peak). A total of 356 samples were 
selected among the healthcare workers in three hospitals in Iran, including Imam Reza 
(501), Family, and Hajar (503) hospitals, using cluster random sampling method. All samples 
were interviewed in person. To collect data, a researcher-made demographic information 
questionnaire, and PTSD Symptom Scale – Interview for DSM-5 (PSS-I-5) were used. Data 
analysis was performed using SPSS 26 software.
Findings 85.4% of the healthcare workers had no PTSD, and 14.6% had PTSD. 12.4% of 
the healthcare workers had intrusion, 14% had avoidance, 21.6% had negative changes in 
cognition and mood, and 13.2% had arousal.
Conclusion COVID-19 disease can lead to psychological problems in the frontline HCWs. 
Therefore, it is necessary that planners and community mental health professionals pay 
special attention to planning and providing mental health interventions, especially in the 
field of resilience, to the HCWs of military hospitals and centers that are involved with 
COVID-19 treatment.
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Aims West Java has the second highest incidence of hypertension in the country, with a 
prevalence of 36.79% in the city of Bandung. The elderly have the highest rate of hypertension 
among all age groups. This study aimed to investigate non-modifiable and modifiable risk 
factors, as well as the most common risk factors related to hypertension in the elderly.
Instruments & Methods In this cross-sectional, all patients who visited and received 
treatment at the general polyclinic and were registered in the Neglasari Health Centre’s 
report registration were investigated. There were 245 respondents in this survey. A basic 
random strategy was used to collect samples. Data were collected using questionnaires and 
observation sheets and analyzed by Chi-square test and multiple logistic regression.
Findings Age (p=0.000), family history (p=0.015), obesity (p=0.0001), physical activity 
(p=0.003), stress (p=0.000), excessive salt consumption (p=0.007), alcohol drinking 
(p=0.0001), and inadequate fiber consumption (p=0.0001) were risk factors for hypertension 
in the elderly. The degree of stress was the most important risk factor for the occurrence of 
hypertension in the elderly (OR=4.2).
Conclusion Both non-modifiable (age and family history) and modifiable (obesity, physical 
activity, stress, excessive salt consumption, alcohol consumption, and low fiber consumption) 
factors can influence the occurrence of hypertension. Stress is the most significant factor 
linked to hypertension.

A B S T R A C TA R T I C L E    I N F O

Article Type
Descriptive Study

Authors
Sutriyawan A.1* MPH, 
Fardhoni F.2 MM, 
Yusuff A.A.2 MM, 
Akbar H.3 M. Epid, 
Sangaji M.4 DR

 Keywords  Hypertension; Risk Factors; Lifestyle; Life Stress 

*Correspondence
Address: Department of Public 
Health, Bhakti Kencana University, 
Bandung, Indonesia. Post Code: 
40614
Phone: +62 823 7770 0705
Fax: -
agung.sutriawan@bku.ac.id

1Department of Public Health, Fac-
ulty of Health Sciences, Bhakti Ken-
cana University, Bandung, Indonesia
2Department of Public Health, Ma-
hardika College of Health Sciences, 
Cirebon, Indonesia
3Department of Public Health, Graha 
Medika Institute of Health and Tech-
nology, Kotamobagu, Indonesia
4Department of Fisheries and Ma-
rine Sciences, Faculty of Fisheries 
and Marine Science, Pattimura Uni-
versity, Ambon, Indonesia

Article History
Received: June 26, 2022                                                                                           
Accepted: November 21, 2022                                                                
ePublished: November 29, 2022

How to cite this article
Sutriyawan A, Fardhoni F, Yusuff 
A A, Akbar H, Sangaji M. Risk Fa- 
ctors Predicting Hypertension in 
the Elderly. Iranian Journal of 
of War & Public Health. 2022 
;14(4):433-438.

 ASPI | Afarand Scholarly Publishing Institute; Iran
ISSN: 2008-2630   Iranian Journal of War & Public Health   2022;14(4):433-438   DOI: 10.29252/ijwph.14.2.433

Risk Factors Predicting Hypertension in the Elderly

C I T A T I O N    L I N K S

Copyright© 2022, the Authors | Publishing Rights, ASPI. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-NonCommercial terms.

Aims This study aimed to investigate the prevalence of hypoxic encephalopathy in patients 
with COVID-19 and its relationship with in-hospital mortality.
Instruments & Methods A multicenter prospective study was conducted on 1277 patients 
with SARS-CoV-2 infection. All patients were evaluated based on age, severity of disease course, 
presence or absence of typical symptoms of COVID-19, presence of exacerbating chronic 
conditions, and presence of developed acute neurological complications. Patients with signs 
of encephalopathy were identified among patients with acute neurological complications, 
and a differential diagnosis was carried out to identify hypoxic encephalopathy. The data 
relating to severe patients with hypoxic COVID-19-associated encephalopathy was studied 
thoroughly for the chronology of the onset of symptoms, detection of the SARS-CoV-2, the 
similarity of test results, and diagnostic clinical examinations.
Findings Hypoxic encephalopathy was identified as the most severe complication among 
patients with neurological disorders. Most often, older patients had a severe course of the 
disease. 20% of patients had obtained disorders of the nervous system. 92% of them were 
diagnosed with hypoxic encephalopathy, which led to death in 95% of cases.
Conclusion SARS-CoV-2 hypoxic encephalopathy may lead to a poor prognosis for the course 
of the disease in the vast majority of patients with neurological complications. It means that 
this serious complication should be investigated more carefully for possible prevention, early 
diagnosis, effective treatment, and long-term rehabilitation for patients with COVID-19.
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Introduction 
At the end of December 2019, a new infectious disease 
caused by a new coronavirus was reported in Wuhan, 
China, and officially named COVID-19 by the World 
Health Organization (WHO) [1]. The COVID-19 pandemic 
poses unprecedented challenges to the healthcare 
system worldwide. The Cable News Network (CNN) has 
compared the impact of this pandemic on civilizations 
with World War II [2]. In this regard, unfortunately, this 
virus has infected Iran, like other countries. One of the 
characteristics of this disease is its rapid transmission, 
which endangers the mental health status of people at 
different levels of society [3-5]. In this regard, there is 
strong evidence that these people are prone to the 
symptoms of psychological disorders [6]. Anxiety, fear, 
depression, labeling, avoidance behaviors, irritability, 
sleep disorders, Post-Traumatic Stress Disorder (PTSD), 
marital conflicts, dependence on online networks, etc., 
are the most common problems and mental illnesses 
during the COVID-19 pandemic [7]. Findings from various 
studies show high COVID-19 infection among Healthcare 
Workers (HCWs) during the outbreak. In this regard, Wu 
and McGoogan found that the COVID-19 infection rate 
among HCWs is 3.8% [8]. Therefore, considering this high 
exposure, these conditions have created unprecedented 
challenges for healthcare systems that include 
uncertainty about the severity, duration, and effects of 
the crisis, concerns about the level of preparedness in 
personal and public healthcare organizations, inadequate 
personal protective equipment and other required 
medical equipment, and potential threats to for 
transmission of the infection to HCWs, their loved ones 
and colleagues [9, 10]. These conditions cause a high level of 
fear and anxiety in the short run and put HCWs at risk for 
persistent stress syndromes, professional burnout, and 
subclinical mental health symptom in the long run [11]. 
According to the results of many studies, PTSD is one of 
the most common disorders among HCWs during a crisis. 
In a study of PTSD symptoms among HCWs and public 
service providers during the outbreak of COVID-19 in 
Norway, Johnson et al. concluded that 28.9% of the HCWs 
had clinical and subclinical PTSD symptoms, and 
symptoms were significantly higher in those who worked 
directly with patients [12]. In a cross-sectional study of 863 
HCWs involved with COVID-19 treatment in China, Yu et 
al. found that PTSD was common in this group, and 
40.2% of them showed PTSD symptoms, and nurses 
ranked first during this pandemic than other HCWs [13]. 
Jacobowitz et al. reported that the PTSD prevalence was 
almost equal among physicians and nurses, and Kim et al. 
also reported that the PTSD prevalence among HCWs 
was estimated to be above 50% [14, 15]. Overall, in HCWs 
with higher levels of exposure, arousal symptoms were 
more common, and there was a significant difference 
between people with PTSD and without PTSD in terms of 
sleep quality [16]. Considering that the COVID-19 
pandemic has imposed a huge burden on governments, 
organizations and various individuals, especially HCWs 
[17], who are in the frontline of fight against this critical 

situation, they consequently are at higher risk  
for psychological distress, especially PTSD and other 
mental health disorders [18]. Therefore, their mental 
health should be given special attention by managers, 
officials, and mental health planners to design targeted 
interventions to control mental crises in these  
people [19, 20].  
Hence, the present study aimed to investigate the 
PTSD prevalence among the HCWs involved with 
COVID-19 treatment and the effective factors in the 
Military hospitals of the Islamic Republic of Iran. The 
results of the present study can provide strong 
evidence that HCWs in both military and non-military 
hospitals need support and appropriate psychological 
interventions in the form of effective treatment 
models, including resilience strategies at the 
organizational and personal levels due to the stressful 
COVID-19 period to reduce and prevent the 
psychological effects of this pandemic, especially 
PTSD. Providing psychological resilience interventions 
for the front-line HCWs is one of the highest priorities 
during this pandemic. Also, the results of the present 
research can be an effective first step for management 
departments and policymakers in the field of mental 
health to plan for holding workshops and training 
seminars to train mental HCWs, such as workshops on 
stress management, resilience, etc. 
 

Instruments and Methods 
This study is a descriptive cross-sectional study, which 
was performed within the first two months of 2021 
(fourth peak). The study population included all HCWs in 
the military hospitals of the Islamic Republic of Iran 
involved in the treatment of COVID-19 in Tehran. They 
were involved in the treatment of COVID-19 in the 
military hospitals of the Islamic Republic of Iran since the 
end of 2017. The samples were selected using cluster 
random sampling among the HCWs working in three 
hospitals of the Islamic Republic of Iran, including Imam 
Reza or 501, Family, and Hajar (503) hospitals based on 
Cochran's sample size formula in epidemiological studies 
and inclusion and exclusion criteria. 
It should be noted that the prevalence of psychiatric 
disorders in Iran is reported to be about 25%. The sample 
size of the present study was estimated at 335 people. On 
the other hand, considering the possible 10% dropout, 
finally, a sample size of 356 people was included in the 
present study after obtaining the necessary permissions 
from the Vice Chancellor for Research and Technology of 
the University of Medical Sciences. These participants 
were selected from HCWs working in three hospitals of 
the Islamic Republic of Iran, including Imam Reza or 501, 
Family, and Hajar (503) hospitals based on inclusion and 
exclusion criteria. Inclusion criteria included: being an 
HCW in COVID-19 treatment since late 2019 and having 
the necessary motivation and desire to participate in the 
research. 
The PTSD prevalence was investigated using the 
instruments as follows:  
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1) Researcher-made demographic characteristics 
questionnaire: This questionnaire contained questions 
about age, sex, education level, rank, years of work 
experience, type of job, duration of employment in 
COVID-19 treatment, etc. 
2) PTSD Symptom Scale – Interview for DSM-5 
(PSS-I-5): The first version of this scale, titled PSS-
I-3, was developed in 1993 by FOA et al. in 2013 and 
was modified by Edna B. Foa and Sandy Capaldi as a 
semi-structured-and flexible interview based on the 
DSM-5 (PSS-I-5) to detect PTSD as well as assess the 
severity of symptoms to clinicians who were 
familiar with PTSD. When completing PSS-I-5, 
interviewers should relate the symptoms to a 
specific “target” stressful trauma; PSS-I-5 may be 
used to assess symptoms associated with any 
traumatic event. To validate the PTSD symptom 
rating, the interviewer must determine the time 
frame in which the symptoms are reported. This 
version of PSS-I-5 is only used for symptoms that 
have occurred in the last month. Theoretically, PSS-
I-5 could be used to assess symptoms over longer 
and shorter periods, but the interview validity has 
not been investigated here. Ultimate severity is a 
combination of information according to the 
prevalence with which symptoms are experienced and 
the severity of symptoms when they are experienced. 
PSS-I-5 standardization and scoring help us achieve 
the most reliable results. PTSD is diagnosed by 
counting the number of confirmed symptoms (rank 1 
or higher) in each cluster of symptoms. One intrusion 
symptom, one avoidance symptom, two cognition and 
mood symptoms, and two anxiety and arousal 
symptoms are required to meet the diagnostic criteria. 
The PTSD diagnosis also requires the presence of 
symptoms for more than a month (F) and significant 
clinical discomfort or disorder (G) [21]. Evidence from 
the PSS-I-5 evaluation in FOA et al.'s study in 2015 
shows that the internal consistency of the study is high 
(0.89), and the test-retest reliability is 0.87. Also, the 
inter-rater reliability is high (0.98), and the inter-rater 
agreement for PTSD diagnosis is 0.84 [22].  
To analyze the data at the descriptive level, descriptive 
statistics, including mean, standard deviation, 
frequency, and percentage were used. At the analytical 
level, Chi-square test were used. Data analysis was 
performed using SPSS 26 software.  
 

Findings 
The mean age of the participants was 34.06±7.78 
years. 189 participants were male, and 167 were 
female, of whom 39.6% of the HCWs were single and 
60.4% were married. 245, 63, and 48 HCWs worked in 
Imam Reza Hospital, Family Hospital, and Hajar 
Hospital, respectively. 62.6% of participants had a 
bachelor's degree, and 7% of them had a master's 
degree or higher. 42.1% of HCWs were nurses, 32.9% 
were practical nurses, and 25% were paramedics 
(Table 1). 

85.4% of the studied HCWs had no PTSD, and 14.6% had 
PTSD. 12.4% of the HCWs had criteria B (intrusion), 14% 
had criteria C (avoidance), 21.6% had criteria D (negative 
changes in cognition and mood), and 13.2% had criteria 
E (arousal) (Table 2). 
 
Table 1) Frequency distribution of demographic characteristics of 
study participants (n=356) 
Variable Number Percentage 

Sex 
Male 189 53.1 
Female 167 46.9 
Marital status 
Married 215 60.4 
Single 141 39.6 
Level of education 
Diploma and associate degree  108 30.3 
Bachelor 22 62.6 
MA and higher 25 7.0 
Workplace 
Imam Reza Hospital 245 68.8 
Family Hospital 63 17.7 
Hajar Hospital 48 13.5 
Job 
Nurse 150 42.1 
Practical nurse 117 32.9 
Paramedic 89 25.0 

 
Table 2) Frequency distribution of PTSD and its clusters in study 
participants (n=356) 
Variable Number Percentage 
PTSD 
No  304 85.4 
Yes 52 14.6 
Reminder (Criterion B) 
No  312 87.6 
Yes 44 12.4 
Avoidance (Criterion C) 
No  306 86.0 
Yes 50 14.0 
Negative changes in cognition and mood (Criterion D) 
No  279 78.4 
Yes 77 21.6 
Arousal (Criterion E) 
No  309 86.8 
Yes 47 13.2 

 
The most common clusters included negative 
changes in mood and cognition (21.6%), avoidance 
(14%), arousal (13.6%), and intrusion (12.4%), 
respectively. There was no significant difference in 
the PTSD of HCWs based on sex. There was no 
relationship between age and PTSD prevalence rate. 
There was no relationship between years of work 
experience and PTSD prevalence in the HCWs. But the 
PTSD prevalence rate in single people was higher 
than in married people. The PTSD incidence rate was 
higher in nurses; therefore, there was a relationship 
between the type of job and the PTSD incidence rate. 
42.1%, 32.9%, and 25% of the HCWs were nurses, 
practical nurses, and paramedics, respectively. Also, 
concerning the D criterion (negative changes in 
cognition and mood), the PTSD prevalence rate 
among nurses, practical nurses, and paramedics was 
20.7%, 9.4%, and 39.3%, respectively. An analytical 
comparison of the results showed a statistically 
significant difference in the PTSD rate based on the 
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job variable in criterion D (Table 3).  
 
Table 3) Comparison of the frequency distribution of PTSD in the 
HCWs based on demographic variables 

Demographic 
variables 

Post-Traumatic Stress 
Disorder (PTSD) P value* 
No Yes 

Sex 

Female 143 (85.6%) 24 (14.4%) 
0.514 

Male 161 (85.2%) 28 (14.8%) 

Marital status 

Single 111 (78.7%) 30 (21.3%) 
0.005 

Married 193 (89.8%) 22 (10.2%) 

Age 

Less than 40 245 (84.5%) 45 (15.5%) 
0.439 

More than 40 59 (89.4%) 7 (10.6%) 

Years of work experience 

Less than 15 205 (83.0%) 42 (17.0%) 
0.178 

More than 15 85 (89.5%) 10 (10.5%) 

Job 

Nurse 132 (43.4%) 18 (34.6%) 

0.001 

Practical nurse 110 (36.2%) 7 (13.5%) 

Paramedi
cs 

• Lab 30 (9.9%) 10 (19.2%) 

• 
Physiother
apy 

12 (3.9%) 7 (13.5%) 

• Radiology 20 (6.6%) 10 (19.2%) 

* Chi-square test 

 

Discussion 
The present study aimed to investigate the PTSD 
prevalence among HCWs involved with COVID-19 and its 
effective factors in the military hospitals of the Islamic 
Republic of Iran, Tehran, within the first two months of 
2021 (fourth peak).  
According to previous studies, the PTSD incidence rate 
and lifetime prevalence among the general population is 
approximately between 1% and 9% [23] and about 4.6 to 
7% among adults living in cities during the COVID-19 
crisis [6]. The present study is consistent with the results 
of study by Wu et al. (PTSD prevalence=10%) [24], but 
inconsistent with studies by Johnson et al. [12], Zhu et al. 
[16], Robinson [18], and Kim Lee et al. [5] that reported that 
the PTSD prevalence during the COVID-19 pandemic was 
higher than the present study (25% and 55.1%). The 
present study is also inconsistent with the study by Sun 
et al. [9], Liu et al. [25], Si et al. [23], and Yin et al. [26] that 
reported lower PTSD prevalence rates during the COVID-
19 pandemic as compared the present study (3.8% and 
8.1%). 
PTSD occurs after a severe traumatic event [14]. There is 
no doubt that HCWs are more vulnerable than other 
people due to the nature of the job and the need to 
intervene in critical situations. HCWs become stressed 
and feel lonely because they are more likely to develop 
COVID-19 than the rest of society, and due to the length 
of quarantine, lack of space for physical activity, stress 
from limited social interactions, and anxiety about fear of 
transmitting the infection to family members. Therefore, 
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it is necessary to pay more attention to the mental health 
of these people. This suggests that social isolation can 
lead to negative emotions [3]. The inconsistency may be 
due to high working hours, different organizational 
structures in different countries, differences in the 
selection of people, workload, social and organizational 
support. Also, the severity of the trauma and its duration 
(being in the hospital) increase the severity of PTSD 
symptoms. It is also possible that this rate may increase 
in the study population in the future. 
The results of the present study are inconsistent with 
studies by Safa et al. [13] and Yin et al. [26], where the 
prevalence of PTSD clusters during the COVID-19 
pandemic was lower than in the present study. 
The discrepancy between the present study and some 
studies in terms of PTSD prevalence may be attributed to 
the difference in the evaluation method and the type of 
tools used in the present study. In most of the mentioned 
studies, only the questionnaire was used, and no clinical 
interview was conducted, and diagnosis was made based 
on the scores of the questionnaires without considering 
the level of performance of the subject and without 
segregation of PTSD-related psychological symptoms. 
This makes it difficult to make an accurate diagnosis. 
Since a semi-structured interview that allows accurate 
diagnosis was used in the present study, the results can 
be more reliable. 
According to the results of the semi-structured PSS-I-5 
interview in the present study, negative changes in mood 
and cognition symptoms accounted for the highest 
prevalence in HCWs involved with COVID -19 treatment. 
It indicates that the COVID -19 pandemic causes changes 
in mood and cognition of the health care workers, which 
in turn indicates an increase in negative thoughts and a 
decrease in mood stability. One of the reasons for this 
increase is the possibility of being exposed to COVID-19 
infection and the fear of death of oneself and relatives, 
which indicates that being separated from others can 
cause negative feelings. Among these people are HCWs 
who spent a lot of time away from their families and were 
in quarantine [12]. Hence, the World Health Organization 
(WHO) has replaced the term “social distance” with 
“physical distance” so that people do not feel lonely and 
isolated; because, according to previous studies, 
“loneliness” is a risk factor for death, and this change of 
term to some extent reduces the resulting negative 
emotions and anxiety. 
Also, the analytical comparison of the results showed no 
not statistically significant difference in the PTSD 
prevalence among male and female HCWs (p<0.05). 
Therefore, there is no relationship between sex and PTSD 
prevalence in HCWs, which was consistent with the study 
by Safa et al. [13] and Narimani et al. [14], and inconsistent 
with the study by Karimi et al. [3], Liu et al. [4], Sun et al. [9] 
Kessler et al. [10], and Yin et al. [26].  
The relative equality of women and men in the face of 
stressful situations in the present study, which is 
inconsistent with other relevant studies, can indicate that 
female participants of the present study have become 
more adaptable in recent years due to various problems 
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Limitations 
- Because the study population included the medical staff 
of three Army hospitals of the Islamic Republic of Iran in 
Tehran, therefore, caution should be exercised when 
generalizing the results of this research to the military 
treatment staff involved in the treatment of COVID-19 in 
other hospitals in the cities and other medical teams. 
- Because the study population included the medical staff 
of three Army hospitals of the Islamic Republic of Iran in 
Tehran, therefore, caution should be exercised when 
generalizing the results of this research to the non-
military treatment staff involved in the treatment of 
COVID-19 in other hospitals in the cities and other 
medical teams. 
Suggestions 
- To know about the generalizability of the findings, it is 
suggested that the present research should be repeated 
in a larger sample size of the medical staff that works in 
army hospitals of other cities of the Islamic Republic of 
Iran.  
- To know about the generalizability of the findings, it is 
suggested that the present research should be repeated 
in a larger sample size of the treatment staff of other non-
military hospitals in different cities of the country. 
- It is suggested that the present study be conducted as a 
longitudinal study a few months after the end of the 
COVID-19 pandemic and to evaluate the prevalence of 
delayed or chronic PTSD and job burnout. 
- It is suggested that the present study be conducted 
jointly on the medical staff involved in the treatment of 
COVID-19 in other countries to obtain an accurate global 
estimate of the prevalence of PTSD among them. 
- It is suggested to investigate the prevalence of other 
psychological disorders (depression, anxiety, sleep 
disorders, etc.) among the medical staff who provide 
healthcare services to COVID-19 patients. 

- It is suggested to investigate the prevalence of PTSD 
among the recovered COVID-19 cases. The study group 
should not be only the medical staff, and other people 
should also be investigated. 
 

Conclusion 
COVID-19 disease can lead to serious psychological 
problems, especially in front-line medical treatment, and 
the serious spread of traumatic psychiatric symptoms in 
the current situation can lead to damage to the health 
system. The presence of PTSD and burnout in the HCWs 
should be considered an important factor affecting the 
health and performance of HCWs. While efforts are 
needed in many areas during the COVID-19 pandemic, it 
is also imperative that time and money be spent on 
improving the mental health of at-risk HCWs as well as 
society as a whole. 
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