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SCORE AND MORTALITY IN PATIENTS WITH ACUTE
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ABSTRACT
INTRODUCTION: Acute ischemic stroke (AIS) is the leading cause of death and long-term disability worldwide. The aim of this study is to examine the relationship between HALP (hemoglobin, albumin, platelet,
lymphocyte) score and mortality in patients diagnosed with AIS who visited the emergency department (ED).

MATERIAL AND METHODS: Data of AIS patients aged 18 years and older who visited ED during the study
period were analyzed retrospectively. Data were obtained from an electronic-based hospital information
system. The area under the receiver operating characteristic (ROC) curve and the area under the curve (AUC)
were used to evaluate each discriminant cut-off value to estimate mortality.

RESULTS: A total of 138 patients were included in this study, the median age of the patients was 66, and
74 (54%) were male. While the average hospital stay of the patients was 5 days, 30 patients were admitted to the intensive care units. As a result of the ROC analysis of the HALP score to predict the presence of
in-hospital mortality, the area under the curve was calculated as 0.701 (95% CI: 0.553–0.849), the Youden
index was 0.334, and the p-value was 0.001. When the cut-off value of the HALP score in determining the
presence of in-hospital mortality is > 29.44, the sensitivity is 58.4%, the specificity is 75.0%, the positive
predictive value is 96.05%, and the negative predictive value is 14.75%.

CONCLUSIONS: In our study, we concluded that the HALP score can be a good predictor of mortality in stroke
patients. We recommend the use of the score because it is cheap, practical, and useful.

KEY WORDS: Acute ischemic stroke; HALP score; mortality
Disaster Emerg Med J 2022; 7(4): 203–208

INTRODUCTION
The World Health Organization (WHO) defines stroke
as “a clinical syndrome lasting 24 hours or longer,
resulting in focal or global cerebral dysfunction as
a result of impaired cerebral blood flow, for no other
than vascular cause” [1]. Stroke is the third leading cause of death worldwide, after cardiovascular
diseases and cancer, and is the first cause of dis-

ability [2]. According to the data from the United
States of America, a person has a stroke almost every
1 minute in the United States. Each year, more than
700 000 people experience a new or recurrent stroke,
with approximately 22% of these cases resulting in
death [3].
Creating new scores showing stroke prognosis
can be used for early diagnosis of high-risk patients
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and may be beneficial in secondary prevention.
There are multiple scoring systems developed for
stroke. Although scoring systems are not used in
the diagnosis, they provide many advantages such
as specifying the severity of the neurological deficit,
creating a common language among doctors, determining the location of vascular occlusion and early
prognosis [4].
Recent studies have shown that hemoglobin,
albumin, platelet, and lymphocyte (HALP) score can
be used to determine inflammation and nutritional
status [5]. It is thought to have an important effect
on prognosis, especially in cancer patients [6, 7].
Few studies have examined the prognostic effect of
the HALP score on acute ischemic stroke [8].
The aim of this study is to examine the relationship between HALP score and mortality in patients
with acute ischemic stroke visited the emergency
department (ED).

MATERIAL AND METHODS
This single-center, retrospective, and observational
study was carried out in the ED of a tertiary care
teaching hospital between June 1, 2021 and June 1,
2022. The institutional review board approved the
analysis and the requirement for written informed
consent was waived (Ethics Committee Ruling number: 2011-KAEK-50-191).
All patients over the age of 18 who visited ED
within the period determined for the study and were
diagnosed with acute ischemic stroke were included
in the study. Patients with a diagnosis other than
acute ischemic stroke, patients transferred from another hospital, patients who died in ED, and patients
with missing laboratory data were excluded from
the study. The vital parameters, laboratory values,
and outcomes of the patients included in the study
were recorded in a pre-created dataset. The HALP
score was calculated according to the formula: hemoglobin (g/L) × albumin (g/L) × lymphocytes (/L)/
/platelets (/L). The primary study outcome was allcause in-hospital mortality.

Statistical analysis
The descriptive statistics were presented in median
values and interquartile ranges (IQR; 25% to 75%)
for the quantitative variables; and frequencies and
percentages for the categorical variables. Normality
tests were carried out by using one-sample Kolmogorov–Smirnov and Shapiro-Wilk tests and through
204

histogram graphs. The patients were divided into
two groups survivors and non-survivors, and all variables were compared according to the groups. The
frequencies of categorical variables were compared
using Pearson’s chi-square test. The median values
of the quantitative variables were compared using the Mann-Whitney U test. The correlations of
HALP score and mortality variables were evaluated
using point-biserial correlation and phi coefficient.
Receiver operating characteristic (ROC) analysis was
performed to evaluate the predictive power of the
HALP score in terms of mortality. In light of the
ROC analysis, the optimum cut-off points of the
HALP score were calculated for mortality according
to Youden’s index. A 2-sided p-value of 0.05 was
regarded as statistically significant (except for the
phi coefficient in correlation analysis -correlation is
significant at the 0.01 level-). All data analyses were
performed using SPSS statistical software (IBM SPSS
Statistics for Windows, Version 26.0. Armonk, NY:
IBM Corp.).

RESULTS
A total of 137 patients were included in our study
after evaluating the inclusion and exclusion criteria. The median (IQR) age of the patients was
66.0 (58.0–79.0) years and 63 (46.0) were female.
Thirty (21.9%) of the patients required ICU admission and 12 (8.8%) died.
The study population was divided into two
groups based on mortality. The characteristics of
the patients such as age, gender, vital signs, laboratory results, HALP score, length of hospital stay,
and ICU admission were compared according to
the groups (Tab.1). There was no difference between the groups in age and gender variables
(p > 0.05 for both). Among the vital findings, there
was a significant difference only in SBP, the median
SBP value was 142 (130–156) mmHg in the survivor
group and 127 (116–142) mmHg in the non-survivor group (p = 0.047). There was no significant
difference between the groups in terms of other
vital signs (p > 0.05 for all three). In the laboratory results, the median value of white blood cell
(WBC) was 9.21 (7.38–10.77) 103/uL in the survivor group, it was found to be significantly higher
with 11.85 (10.49–16.06) 103/uL in the non-survivor
group (p = 0.001). Troponin-I median was also
higher in the non-survivor group with 0.006 (0.003–
–0.013) mg/L versus 0.015 (0.006–0.089) mg/L,
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Table 1. Baseline characteristics of patients according to survivors and non-survivors

Variables, median (IQR) or n (%)
Age [years]

Total, n = 137
66.0 (58.0–79.0)

Survivors, n = 125 (91.2) Non-survivors, n = 12 (8.8)
66.0 (58.0–79.0)

66.5 (60.8–82.5)

Gender

p
0.594*
0.132**

Female

63 (46.0)

55 (44.0)

8 (66.7)

Male

74 (54.0)

70 (56.0)

4 (33.3)

Systolic BP [mmHg]

141 (130–156)

142 (130–156)

127 (116–142)

0.047*

Diastolic BP [mmHg]

84 (74–93)

84 (74–92)

77 (70–95)

0.368*

Pulse [bpm]

80 (72–90)

80 (72–88)

83 (77–102)

0.170*

Body temperature [°C]

36.5 (36.4–36.7)

36.5 (36.4–36.6)

36.5 (36.3–36.7)

0.972*

9.49 (7.65–10.98)

9.21 (7.38–10.77)

11.85 (10.49–16.06)

0.001*

129 (119–143)

129 (119–143)

127 (112–143)

0.488*

Lymphocyte [10 /uL]

1.44 (1.09–1.82)

1.45 (1.12–1.86)

1.23 (0.90–1.45)

0.103*

HCT [%]

40.0 (37.4–43.9)

40.0 (37.7–43.9)

39.9 (36.6–44.3)

0.796*

Platelet [103/uL]

236 (204–286)

235 (204–279)

275 (202–396)

0.208*

Glucose [mg/dL]

128 (102–177)

125 (101–176)

142 (113–189)

0.520*

BUN [mg/dL]

17 (14–23)

16 (14–23)

21 (16–37)

0.077*

Creatinine, mg/dL

0.94 (0.80–1.21)

0.94 (0.80–1.19)

0.93 (0.77–1.60)

0.852*

ALT [u/L]

15 (11–21)

15 (11–21)

18 (11–21)

0.846*

AST [u/L]

18 (14–24)

18 (14–24)

21 (17–33)

0.085*

Albumin [g/L]

40.4 (38.4–42.5)

40.6 (38.5–42.5)

39.4 (36.6–41.0)

0.186*

CRP [mg/L]

4.0 (1.0–14.0)

3.0 (1.0–10.0)

7.5 (2.0–38.0)

0.070*

Sodium [mmol/L]

139 (138–141)

139 (138–141)

140 (138–141)

0.598*

Potassium [mmol/L]

4.3 (4.1–4.7)

4.3 (4.1–4.7)

4.0 (3.9–4.3)

0.064*

Troponin I [mg/L]

0.006 (0.003–0.016)

0.006 (0.003–0.013)

0.015 (0.006–0.089)

0.019*

PT (INR)

1.06 (0.98–1.13)

1.06 (0.98–1.12)

1.09 (1.02–1.14)

0.311*

APTT [seconds]

27.5 (25.8–29.3)

27.6 (26.0–29.4)

25.3 (24.5–27.0)

0.025*

HALP score

30.7 (22.4–40.7)

31.7 (23.7–42.3)

23.0 (11.6–30.3)

0.022*

LOS [days]

5 (3–7)

5 (3–7)

11 (6–15)

0.012*

ICU admission

30 (21.9)

20 (16.0)

10 (83.3)

< 0.001**

Vital Signs

Laboratory
WBC [103/uL]
Hemoglobin [g/L]
3

BP — blood pressure; WBC — white blood cell; HCT — hematocrit; BUN — blood urea nitrogen; AST — aspartate aminotransferase; ALT — alanine aminotransferase; CRP — C-reactive
protein; PT — prothrombin time; INR — international normalized ratio; APTT — activated partial thromboplastin time; HALP — hemoglobin-albumin-lymphocyte-platelet; LOS — length of
hospital stay; ICU — intensive care unit; *Mann-Whitney U test; **Pearson’s chi-squared test

(p = 0.019). The third and final significant difference in laboratory results was in activated partial
thromboplastin time (APTT), which was higher in the
survivor group with 27.6 (26.0–29.4) seconds versus
25.3 (24.5–27.0) seconds, (p = 0.025). There was
no significant difference between the groups in laboratory results except for WBC, troponin-I, and APTT
(p > 0.05 for all). HALP scores of the patients were
calculated according to hemoglobin, albumin, lymphocyte, and thrombocyte values. It was significantly
higher in the survivor group with 31.7 (23.7–42.3)

versus 23.0 (11.6–30.3), (p = 0.022). There was
also a significant difference between the groups in
terms of length of hospital stay (LOS) and the median value of the non-survivor group was longer with
11 (6–15) days versus 5 (3–7) days (p = 0.012). Last,
83.3% of the patients in the non-survivor group
required ICU admission, this rate was 16.0% in the
survivor group (p < 0.001).
ROC analysis was performed to determine
the power of the HALP score to predict mortality
(Fig. 1). The predictive power of the HALP score
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FIGURE 1. Receiver Operating Characteristic (ROC) analysis
of hemoglobin-albumin-lymphocyte-platelet score in terms of
mortality; Area Under the Curve (AUC): 0.701 ± 0.075 (95% CI:
0.553–0.849), (p= 0.021).

was fair with an area under the curve (AUC) of
0.701 ± 0.075 (95% CI: 0.553–0.849), (p= 0.021).
According to the result of the ROC analysis, the
optimum cut-off points of the HALP score were determined using Youden’s index (Tab. 2). The cut-off
point with the highest Youden’s index was found
to be 25.25. In this cut-off value, sensitivity was
67.2%, specificity 66.67%, positive predictive value
(PPV) 95.45% and negative predictive value (NPV)
16.33%.

DISCUSSION
In this study, the relationship between HALP score
and mortality in patients visited the emergency department and were diagnosed with acute ischemic
stroke was investigated. It was concluded that the
HALP score can be a good predictive tool for mortality estimation.

HALP score has been defined as a prognostic
factor in patients with gastrointestinal, genitourinary, and various malignant cancer types [9, 10].
There are 4 parameters in the score: hemoglobin,
albumin, lymphocyte, and thrombocyte. There are
many studies examining the relationship between
each of these parameters and acute ischemic stroke.
Besides being a risk factor for ischemic stroke,
anemia is also associated with high mortality [11, 12].
There is a relationship between low hemoglobin
levels and oxygen transport, inflammatory response,
changes in blood viscosity, and impaired cerebral
autoregulation [13, 14]. The prevalence of anemia in
acute stroke patients ranges from 17% to 29% [15].
In a cohort where patients with acute stroke were
followed for 1 year, anemia was found to be common in both men and women and was associated
with poor prognosis, according to WHO anemia criteria. This relationship; did not differ between men
and women or by type of ischemic stroke. The relationship between hemoglobin and mortality is not
linear, and the risk of death was found to be high
at low and high hemoglobin levels. In the study,
approximately 20% of the patients had anemia and
it was stated that it was valuable in the 1-year mortality estimation [16].
Albumin is a non-glycosylated plasma protein synthesized in the liver. It plays an important role in the
transport of molecules in the blood and in the prevention of fluid leakage from the vascular tissue [17].
In studies on animal models, albumin exerts neuroprotective effects with antioxidants, thrombosis,
and leukocyte adhesion antagonism. Serum albumin is a multifunctional protein that contains many
physiological features that will have a positive effect
on brain damage [18]. Hemodilution has been investigated over the years as a treatment modality in
ischemic stroke. In a study conducted in experimental animals, it was shown that in transient cerebral
ischemia caused by middle cerebral artery occlusion,
a decrease in hematocrit, infarct volume, cerebral
edema and brain damage was observed with albu-

Table 2. Optimum cut-off points* of hemoglobin-albumin-lymphocyte-platelet score in terms of mortality

Cut-off point

Sens [%]

Spec [%]

PPV [%]

NPV [%]

AUC

Youden’s Index

25.25

67.2

66.67

95.45

16.33

0.701

0.339

29.44

58.4

75.00

96.05

14.75

0.701

0.334

25.56

66.4

66.67

95.40

16.00

0.701

0.331

HALP — hemoglobin-albumin-lymphocyte-platelet; Sens — sensitivity; Spec — specificity; PPV — positive predictive value; NPV — negative predictive value AUC — area under the
curve; *Cut-off points with the three highest Youden’s index value were shown
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min therapy applied initially [19]. Protein malnutrition is a risk factor for poor prognosis after acute
stroke. In the study of Davalos et al. [20], serum
albumin levels in patients who died after stroke were
found to be lower than those who survived.
Low lymphocyte count is associated with physiological stress [21]. Although the number of lymphocytes is low after an ischemic event in animal
experiments, it has been found that the number of
lymphocytes accumulates in the lesion within 7 to
15 days after the stroke and increases up to 30 days
[22]. It was observed that the size of the lesion was
larger in middle cerebral artery occlusion formed
in mice with interleukin-10 deficiency, and stroke
damage was reduced when IL-10 was administered
to animals with deficiency [23].
Platelets play a role in cardiocerebrovascular diseases by being activated in some conditions such
as atherosclerosis, inflammation, and hematological changes and participating in the formation of
thrombus and embolism [24]. In a prospective study
conducted with the participation of 16,823 patients
with normal platelet counts among 21,592 stroke
and transient ischemic attack patients in China,
a J-shaped relationship was found between platelet
count and stroke recurrence and all-cause mortality,
and a U-shaped relationship between platelet count
and poor functional outcomes [25].
There are few studies examining the relationship
between HALP score and stroke. Tian et al. concluded
that the HALP score was successful in estimating 90day and 1-year mortality in 1337 stroke patients [8].
In our study, we found that the HALP score is a good
predictor of in-hospital mortality. In light of this
information, our study was found to be compatible
with the studies in the literature.
There were some limitations to this study. First,
this was a single-center retrospective study. In addition, in our study, only the values of hemoglobin, albumin, lymphocyte, and thrombocyte values, which
are components of the HALP score, at the time of
application to ED were used, and dynamic changes
were not examined. Multicenter prospective studies
are needed to adapt the results of our study to the
general population.

identify early patients who may have a poor outcome in these patients. In our study, we concluded
that the HALP score can be a good predictor of mortality in stroke patients. We recommend the use of
the score because it is cheap, practical, and useful.
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ABSTRACT
INTRODUCTION: Indonesia Disaster Risk Index (IRBI) in 2018 recorded that 52.33% of districts/cities in Indonesia were at high risk of experiencing disasters, including Bandung Regency area. This study aims to provide
an overview of the results of disaster risk identification based on community needs in disaster-prone regions.

MATERIAL AND METHODS: The research method employed is a quantitative exploratory survey of research
variables using a cross-sectional design. The measured data includes respondent characteristics, assessment
of disaster risk identification, knowledge, attitudes, and community skills related to the need for independent disaster preparedness.

RESULTS: The results showed three types of priority disasters in the community, i.e., earthquakes, landslides,
and hurricanes. The level of community knowledge, attitudes and skills related to disaster preparedness is
still low: this is due to the ineffectiveness of education and socialization on disaster management based on
risk reduction in the community. The role of the nursing community is crucial to empowering the community
by providing education and socialization.

CONCLUSIONS: The study shows that there is a need to increase the knowledge, attitudes, and skills of the
community in anticipating disasters, so it requires community empowerment and cross-program/cross-sector
collaboration by involving elements of the community, government, and universities.

KEY WORDS: disaster risk; community needs
Disaster Emerg Med J 2022; 7(4): 209–214

INTRODUCTION
The National Disaster Management Agency (BNPB)
2016 released data that there had been more than
1800 disaster events between 2005 and 2015, of
which most (78%) or 11 648 of them, were due to
hydrological damage and geological changes [1]. Hydrometeorological disasters occur in floods, waves/extreme weather, forest fires, and droughts. On the
other hand, geological disasters are primarily due

to earthquakes, tsunamis, volcanic eruptions, and
erosion. Moreover, the Indonesia Disaster Risk Index
(IRBI) 2018 recorded that 52.33% of districts/cities in
Indonesia are at high risk of experiencing significant
disasters, including Bandung City, especially South
Bandung region [2].
According to data from the Centre for Research
on the Epidemiology of Disasters (CRED), Indonesia,
from 2008 to 2018, was classified as the country
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most affected by natural disasters and the country
with the highest estimated death toll caused by
natural disasters in the world every year. The World
Risk Index (2017) places Indonesia the 33rd in risk
category “very high” [3]. It is necessary to increase
understanding of the Disaster Risk Reduction Paradigm (DRR) by positioning the community as an
active subject in disaster management. This requires
adequate understanding, attitudes, and skills in disaster management efforts by the community.
Previous studies by Setiawan et al. show that
providing education and strengthening the mindset
of rural residents who live in high disaster risk areas
is very important to do to normalize the impacts
that arise on various aspects of life due to disasters. Population preparedness is the main thing that
must be done to anticipate and minimize health
problems due to disaster events [4]. This study is
supported by the findings of Salasa et al. strengthening and involving citizens in dealing with the
risk of disaster events through a preparedness approach to emergency response events can increase
the awareness and ability of the young generation
to anticipate various things that arise as a result of
disasters by empowering all disaster activists [5].
It can be recommended that the young generation be
involved in training activities on emergency response
plans to increase their preparedness to face the
threat of disaster. The various research studies mentioned above show that community groups are an
important factor in disseminating the importance of
public understanding of disaster management. Further research Kulatunga explains that cultural factors
related to disaster risk reduction activities have proven that, in some ways, culture has become one of
the factors of community survival from disasters [6].
Therefore, it can be stated that culture has the power to increase or reduce people’s vulnerability to
disasters.
The concept of nursing actions based on cultural
considerations provides reinforcement that in disaster nursing, community nursing must take advantage of cultural forms such as bonds and relationships by providing information and supplements,
respecting cultures such as local rules and characters, and restoring and comforting the affected
islanders [7]. Strengthening disaster activities in rural
communities is a priority because the village is the
lowest government institution and has the authority
to regulate and manage the interests of the community as the direct spearhead in dealing with local
210

residents, so community preparedness is an important key in efforts to minimize health problems due
to the disasters [4]. In line with this, nurses need to
consider both community and long-term care in order to respond effectively to disasters. The response
referred to the planning process, the positive and
negative consequences of assistance, and individual
planning in the community [8].
Referring to this explanation, the main thing that
should be implemented is to increase public awareness and participation in pre-disaster, intra-disaster,
and post-disaster prevention, mitigation, and selfhelp, so that basic data are needed to support and
strengthen it. In this regard, this study is aimed at describing the knowledge, skills, and attitudes of community members in identifying disaster risk based
on the needs of community members in disaster-prone regions, the results of which can be used
to identify the need for community preparedness
in dealing with disasters in a standardized manner.

MATERIAL AND METHODS
Quantitative exploratory surveys are employed to
determine a community’s ability to identify the priorities of disaster risk based on community perceptions in disaster-prone regions. The quantitative
cross-sectional design is also applied when measuring respondents’ characteristic variables, knowledge, attitudes, and community skills to identify
disaster preparedness needs. Based on risk reduction
independently. The sample in this study were representatives of the community members of Sugih
Mukti Village, Pasir Jambu District, Bandung Regency, which were taken randomly in two disaster areas
in different RWs, i.e., RW 05 and RW 12, consisted
60 respondents.
The research instrument is in the form of a questionnaire consisting of 30 lists of closed questions
with three alternative answer choices. The value of
the validity test was of r = 0.362–0.809 and the reliability of r = 0.61. The instrument on skills is formed
in an observation checklist sheet containing a list of
skills possessed by the community in independent
disaster management activities such as setting up to
help victims in the health sector as an implication of
community empowerment activities. An observation
sheet on the skills performed by the community is
prepared to see whether or not an action is taken.
Instruments related to skills were tested for validity
and reliability by using Integrator reliability. A ques-
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tionnaire on attitudes was taken by using a Likert
scale, consisting of 30 statements of community
attitudes about disasters and disaster management
by the community with the following alternative
answers: strongly agree (4), agree (3), disagree (2),
and strongly disagree (1) in a positive statement
while for negative information the value is changed
otherwise. The results of the validity test obtained
a value of 0.461–0.870 and a reliability of 0.607.

RESULTS
Results of disaster risk identification
Table 1 shows that the priority disaster risk felt by
the people of Sugih Mukti Village is earthquakes
(80%), landslides (11.7%), and hurricanes (8.3%).
In contrast, other types of disasters threatening are
fire and conflicts between communities.
The study results show that the three types of
priority disasters that the people of Sugih Mukti worried about are earthquakes, landslides, and
hurricanes. The above facts show a similar result to
a report study conducted by BPBD of Bandung Regency, which identifies priority disasters, i.e., floods,
landslides, cyclones, droughts, and earthquakes.

Knowledge, attitudes, and skills of respondents
in disaster management
Table 2 illustrates that the average knowledge of the
respondents about disaster and community-based
disaster management in Sugih Mukti, a disaster-prone region, is still inadequate.
This is indicated by the average value of knowledge, attitudes, and skills is still low. The average
knowledge score is 58.75 (SD 2.54), and Attitude
is 59.31 (SD 0.57). And none of the skills of all respondents can show the ability to act or basic help
skills for disaster victims that are carried out independently by the community.

DISCUSSION
Sugih Mukti Village in Pasir Jambu District Bandung
Regency is included as one of the prone regions
to landslides and earthquakes [2]. This condition
is worsened by the geographical location of Sugih
Mukti, which is in ring 1 of PT Geo Dipa Energi location as one of the BUMNs that explores geothermal
from mount Patuha in Bandung district. The area is
around mount Patuha, about 60 km from the city
of Bandung. Geodipa Energi project activity is one of

Table 1. Results of Disaster Risk Identification
Priority (RBP) 1 to 3 by Sugih Mukti Village
Community (n = 60)

RBP 1

VARIABEL

F

RBP 2

%

F

RBP 3

%

F

%

Earthquake

48

80

0

0

5

8.3

Landslide

7

11.7

24

40

18

30

Hurricanes

5

8.3

26

43.4

7

11.7

Fire

0

0

5

8.3

25

41.7

Conflict

0

0

5

8.3

5

8.3

Total

60

100

60

100

60

100

Table 2. Measures of Central Tendency of
Knowledge Attitudes and Skills in Disaster
Management (n = 60)

Variable

Maximal Minimal

SE

SD

Mean

Knowledge

80

25

1.61

12.54

58.75

Attitudes

83

31

1.36

10.57

59.31

Skills

0

0

0

0

0

SD — standard deviation; SE — Standard Error

the factors that were worsening the vulnerability of
Sugih Mukti Village to the threat of landslides and
volcanic earthquakes [9].
The results of the study on the level of knowledge, attitudes, and skills of the community or
community are still low. In fact, almost all of the
community stated that they have never had community-based disaster management skills. The results of
this study are nearly the same as the findings of Yan
et al. [10] there were no nurses who had adequate
knowledge and skills to provide assistance to the
community because they had never received training before. Thus, training disaster management to
improve nurses’ competence is essential and needs
to be done [11]. According to Al Thobaity [12], the
competency domains that need to be taught include
understanding disaster content and locations, communication during disasters and ethical issues, skills,
and disaster preparedness are fundamental things
for nurses.
This finding confirms that rural communities living in disaster-prone areas really need education and
capacity building in anticipating disaster threats. This
recommendation is based on the low level of community knowledge, attitudes, and skills in dealing
with and managing disaster risk. Community preparedness is an important key in efforts to mini-
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mize health problems due to natural disasters [4].
The results of the study by Salsa et al. strengthen
these findings and confirm the urgency of community empowerment through contingency planning by
increasing the readiness of adolescents against the
threat of death due to disasters [5]. Therefore, it is
necessary to really consider the sustainability of this
approach by young people in supporting an integrated and coordinated disaster emergency system
with health service facilities.
In this situation, the role of the community nurse
becomes very important. Community nurses also
have a central role and position in preparing the
community in educating the community so that they
are always ready and responsive in facing disaster
threats [13]. Research by Walsh [14] provides an
explanation that effective preparedness, response,
and recovery from disasters requires a well-planned,
integrated effort with professionals. Related to this,
Öztekin et al. [15] revealed the perception of Japanese nurses about their disaster preparedness,
Japanese nurses perceive that they really need information related to knowledge, skills, and disaster
preparedness and recommend the need for a clear,
concise, and precise set of training standards that
can be used to ensure their competence in dealing
with disaster situations.
The training set created can provide a useful
starting point for identifying the expected capabilities of health professionals in disaster management
and public health management. The research conducted [16] concluded that the prescribed interventions that have been taken by Community Health
Nursing (CHN) collaboratively are guided by a planning framework that fits the nursing process. The
method is used to take a holistic approach in the
earthquake-affected area. This framework includes
4 phases; Assessment, Planning, Implementation,
and Evaluation. The framework provides specific
directions for working with health care providers
for public health promotion in a more systematic
manner.
A more detailed explanation regarding the role
of nurses in supporting the strength of community
participation related to disaster risk reduction has
been set by the government. As professional health
workers, nurses are expected to have a strategic role
in overcoming the above problems through community nursing services as one of the nursing disciplines. Disaster management is an effort to direct
the use of existing resources to overcome disaster
212

threats through each stage of management: pre-disaster, intra-disaster, and post-disaster [17].
Communities in disaster-prone regions must
have the ability and strength independently to deal
with disasters at every stage, adapted to the conditions and culture of the surrounding community.
The results of [6] link cultural factors with Disaster
Reduction Risk (DRR) activities and highlight how
culture has influenced DRR activities. It is evident
that in some respects, culture has become one of
the factors of community survival from disasters
and that culture has the power to increase or reduce
community vulnerability to disasters. Kulatunga’s research is strengthened by the results of research Salmani which identify that managerially, it is necessary
to complete the legislation, NGOs, and socio-cultural factors, preparedness, response, retention, relocation, termination, and follow-up in each role of
nurses in disaster-prone areas [6, 18]. However, not
all nurse roles can be easily implemented in disaster
situations [19]. The results of the study explain that
there are obstacles or challenges in daily life after
a disaster incident for older community members
(elderly), so efforts are needed to help them reach
the recovery stage [20].
In consideration of these conditions, the need for
community empowerment to be independent during
the disaster cycle cannot be avoided. Training the
community to be independent and help themselves
should be done continuously by taking into account
local cultural conditions. The implication is that people need to have adequate knowledge, skills, and
attitudes to be able to help themselves by providing
them with training related to disasters [21].
The results of research by Ren et al. [22] in China
show several conditions that strengthen the need
for community empowerment in disaster locations
are as follows:
1. The role model of trainers behavior influences
the behavior of participants through their interactions during the training process;
2. The need for mental health training programs
to identify the needs of disaster personnel and
the victims;
3. Develop a systematic inter-professional education strategy through a collaborative approach
to bridge the gap between theory and practice or
reconcile local needs and international guidelines;
4. Regulation of training, to maintain and monitor
the quality of training program content, standards, ethics, and code of conduct at all levels;
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5. A community-centered inter-professional education approach is needed, which focuses on
modeling the roles of trainers, and officers, paying attention to the needs of trainees and developing a systematic interprofessional education
strategy.
The findings of Ren et al. [22] strengthen the results of Lebowitz’s research [23], which explains the
need for a stronger emphasis on public health workers in dealing with disasters, such as Civil Reserve
Corps medical training to improve public health
infrastructure and provide more significant opportunities for having collaboration with the community
in disaster management. In addition, all health professionals from various disciplines need to work together and share perceptions in integrating knowledge, and bridging gaps in dealing with disasters,
including providing an understanding of risk assessment, identification, and disaster preparedness as
implementing a multidisciplinary approach strategy
is believed to be the best method in empowering
communities to be prepared to face disaster risk,
mitigate and prepare for emergencies [24, 25].
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ABSTRACT
INTRODUCTION: Spinal pain syndrome is a condition people of different ages suffer from. Its incidence is
determined by many factors: age, gender, genetic disposition, lifestyle, the type and characteristics of one’s
occupation, years of work experience. Paramedics are particularly vulnerable to musculoskeletal ailments,
due to the professional activities carried out at work: lifting, moving, and carrying patients or medical equipment, crossing architectural barriers, forced posture during work, standing, walking, and sitting for long
periods. The study aimed to indicate the effect of professional work on the incidence of spinal pain syndrome
in paramedics working in mobile Emergency Response Teams.

MATERIAL AND METHODS: The research took place between May and September 2019, using diagnostic
survey methodology on 238 (223 male, 15 female) paramedics in mobile Emergency Response Teams (ERT)
operating in the Masovian voivodship. The mean age was 39.03 ± 9.27 years for males, 31.93 ± 7.76 years
for females. The research tool was a self-developed questionnaire.

RESULTS: All participants (100%) suffered from spinal pain syndrome. A majority of the participants (98;
41.18%) reported pain being located in the lumbar area and being related to lifting, moving and carrying
patients in teams (149; 62.60%).

CONCLUSIONS: Spinal pain syndrome is a widespread phenomenon among ERT paramedics. The incidence
and nature of lumbar area pain are strictly related to the type of work paramedics do. Applying rules of work
ergonomics and using aid affects incidence and decreases the frequency of SPS.

KEY WORDS: paramedic; spinal pain syndrome; work environment; occupational hazard; work safety
Disaster Emerg Med J 2022; 7(4): 215–224

INTRODUCTION
Diseases and ailments related to the musculoskeletal
system, in particular the spinal column, are widespread to the point of becoming one of the primary

problems of the social, medical, and economic nature, consequently classifying them as lifestyle diseases. The development of musculoskeletal illness
is further affected by a sedentary lifestyle, being
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overweight, genetic aspects, substance abuse,
adopting an unphysiological posture while resting
and an unergonomic posture at work. Musculoskeletal illnesses are the result of a longstanding
influence of the work environment, factors related
to activities beyond work, and individual qualities
such as age, gender, body type, physical agility, and
susceptibility to stress [1–3].
In clinical practice, it is often difficult to define
the exact source of mechanical spinal pain in patients. Deyo and Weinstein [4] stated that as many
as 85% of the patients cannot be offered a final
diagnosis due to the weak relationship between
symptoms, pathological changes, and imaging
test results. The inability to give a precise diagnosis
causes unspecific diagnostic terms, such as sprains,
strains, spasms, and degenerative changes, to be
used more commonly.
Spinal pain syndrome (SPS) is a heterogeneous
group of disorders with varying etiology. The primary mechanism causing pain in the spinal area is regarded to be a mechanical factor causing functional
disorders of the spine and the structures connected
to it anatomically and functionally. This occurs when
static and a dynamic strain crosses an adaptational
threshold and exceeds the endurance of the spine
and the surrounding tissues against applied forces.
SPS is not a disorder in and of itself, but more so
a co-existing symptom. Spinal disorders cause sudden pain in every area of the spine (cervical, thoracic
and lumbosacral), although it is most commonly
located in the lumbosacral area, as well as cause
stiffness, mobility limitations, deformations, and
various neurological syndromes. Comorbid symptoms of spinal pain syndrome are often: numbness,
tingling, sensory disturbances, decrease in muscle
strength, reflexively adopting an unnatural posture,
intestinal and bladder symptoms, as well as irritation. A symptom suggesting the presence of SPS is
most often acute pain, which can come in different
degrees of intensity. It can be the case that the pain
eases on its own when certain postures are adopted,
or the body moves in a certain way [5–8].
SPS among paramedics, which may involve a temporary inability to work, disability, or occupational
illnesses, should not be evaluated solely as the degree
of individual dysfunction, but rather in the overall
context of the employee healthcare system [1–3].
Similarly, to other medical occupational groups,
paramedics suffer from the risk of musculoskeletal
disorders, in particular SPS. Common threats in this
216

occupational group include musculoskeletal system
strain, leading to pain syndromes. Activities repeated a multitude of times involving moving, lifting,
and carrying patients and medical equipment, bending down, and shift system work all foster the development of adverse health effects. They occur during
situations where the mechanical action significantly
exceeds physical endurance or functional capacity,
and they can be the result of an injury that occurred
during a one-time strain or a sum of microlesions
that have been occurring over time [9].
Direct causes of SPS in this occupational group
include static and dynamic straining of the spine,
the magnitude of which should be analyzed in the
context of behaviors not adhering to the rules of
prophylaxis and ergonomics, as well as the lack
of proper auxiliary equipment [3, 10].
SPS includes different kinds of pain which may
overlay on top of each other, hindering their proper
diagnosis. The etiology of SPS is multifaceted and
the syndrome is hard to properly treat. Currently,
they are disorders classified as diseases of affluence, which are diagnosed in persons of different
ages. SPS is one of the most common ailments of
the musculoskeletal system. It is estimated that on
a worldwide scale, approximately 80% of the human
population will suffer from this condition. Meanwhile, approximately 50% of those participating in
the labor force are already reporting chronic spinal pain. Spinal disorders are the leading condition
in the area of musculoskeletal system pathologies,
contributing to the inability to work and the development of chronic spinal pain syndromes. These
disorders are one of the most common causes of
absence at work, significantly decreasing the quality
of life, both professional and private. Unfortunately, social awareness regarding strain mechanisms is
continuously too low, which is a significant issue for
public health and occupational medicine. Therefore,
SPS is currently regarded as a para-occupational
disease, wherein work conditions are one of the
considerable factors influencing the emergence of
pain issues [1–3, 11–15].
A symptom suggesting an SPS diagnosis is most
often acute pain, which comes in different degrees
of intensity. It may happen that it is relieved automatically when certain body postures are adapted,
or when certain movements are executed. Spinal
pain may be caused by inherited anomalies, degenerative changes, inflammations, cancers, injuries,
overloading, metabolic disorders, and psychological
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problems. Meanwhile, the symptoms that are often
comorbid to spinal pain syndrome include numbness, tingling, sensory disturbances, muscle weakening, reflexively adopting an unnatural body posture,
sleep disturbances, and symptoms in the intestines
and urinary bladder, as well as depression [1, 16–18].
Due to its scale of prevalence, SPS constitutes
a serious health complication. It is estimated that
over half of the Polish population has experienced
pain in the spinal area at least once. Pain, discomfort, and poor well-being, the cause of which is
the straining of structures within the musculoskeletal system during work, are issues affecting the
representatives of the broadly understood category
of medical personnel, therefore it is all the more
significant to understand the scale of incidence for
this phenomenon in different occupational groups,
including paramedics [18–20].
It is characteristic of an ERT paramedic’s work to
spend a large amount of time in a standing position
and moving in it, or in a sitting position. It is equally
prevalent to be in a position where the torso is bent
forward, which can additionally be accompanied by
spinal rotation in the transverse plane and bending
to the side in the frontal plane, which occurs mostly
while carrying out medical procedures around the
patient. Following the procedures of work ergonomics and respecting the rules of the spine’s biomechanics may prevent ERT paramedics from overloading their spines. For this reason, it is extremely
important for them to have a basic understanding
of the most common disorders related to the spine
and the rules of prophylaxis [2, 3].

MATERIAL AND METHODS
The study was conducted between May and September of 2019 among occupationally active paramedics working in ERTs from five operational regions
of the Mazovian voivodship, located in Warsaw,
Płock, Ostrołęka, Siedlce, and Radom.
The sample choice was deliberate given that on
the national scale, the Mazovian voivodship has the
highest number of mobile ERTs functioning.
The study was carried out in compliance with the
rules outlined in the Helsinki Declaration [21], as it
was anonymous and voluntary for participants. The
participants granted informed consent regarding
their participation, and their health condition was
not an obstacle in independently filling out the
self-developed questionnaire. The participants were

informed about the aims of their study, as well as
their ability to withdraw participation at any stage,
and that participation was voluntary. The research
method used in this study was the diagnostic survey method. The questionnaire technique was applied, using the self-developed questionnaire. The
questionnaire consisted of 20 questions. The first
four were dedicated to demographic data collection, such as gender, age, level of education, and
years of work experience. The second part of the
questionnaire consisted of 16 questions that asked
participants about more in-depth data related to the
experienced spinal pain, its location and prophylaxis,
situations intensifying the pain, ways of coping with
the pain, and knowledge regarding ergonomics and
work safety and hygiene. Qualitative variables included the distribution (n) and frequency (%). Confirmatory factor analysis (CFA) was carried out on
dichotomous variables expressing the type of activity
that intensifies pain for participants. The statistical
analysis was carried out using the STATISTICA ver.
13.1 PL statistical software. The significance level
was set at α = 0.05.

RESULTS
The final analysis included 238 participants, 223 of
which were male and 15 female. A definite majority
of the participants were male (93.69%). The mean
age of the participants was 39.03 ± 9.27 years
for men, and 31.93 ± 7.76 years for women.
The mean work experience of the participating
paramedics showed significant gender differences
(p = 0.0001). It was 12.62 ± 9.41 years for males,
and 5.36 ± 7.04 years for females. In both groups,
the shortest work experience was approximately half
a year. Detailed data are shown in Table 1.
Among the participants, 58.82% declared to
have higher education, 25% had secondary or further secondary education, and an equal percentage
had a master’s degree. Participants had further secondary education, or professional/master’s degree in
higher education (Tab. 2).
Among the participants, 58.82% declared to
have higher education, 25% had secondary or further secondary education, and an equal percentage
had a master’s degree. Participants had further secondary education, or professional/master’s degree in
higher education (Tab. 3).
Detailed results regarding the frequency of spinal
pain, its location and nature, methods of coping

www.journals.viamedica.pl

217

DISASTER AND EMERGENCY MEDICINE JOURNAL 2022, Vol. 7, No. 4

with the experienced pain, the posture adopted
at work, as well as the frequency of performing
activities relating to the patient during shifts and
following the rules of ergonomics during the work
process were presented in Table 4.
The analysis of the data related to the spinal pain
experiences found all participants indicated that
they experience pain during work at different time
intervals. The frequency of pain incidence among
the participating paramedics is varied. Most often
this symptom occurs once a week (77; 32.35%).
A small percentage of the participants experience
this state a couple of times a year (18; 7.57%).
The most commonly indicated location of spinal
pain as reported by participants was the lumbar
area (98; 41.18%). A small percentage of the participants reported the entire spine (23; 9.66%) being
the location of the experienced pain and the related
dysfunction while carrying out professional work.

Table 1. Participant age in years and years of
participant work experience between genders

Participant age in years between genders
Gender

N

M

SD

Min

Max

Male

223

39.03

9.27

23.00

65.00

Female

15

31.93

7.76

23.00

50.00

p-value
0.003*

*Mann-Whitney U Test, p < 0.05
Years of participant work experience between genders
Gender

N

M

SD

Min

Max

p-value

Male

223

12.62

9.41

0.50

41.00

0.0001*

Female

15

5.36

7.04

0.50

28.00

*Mann-Whitney U Test, p < 0.05

The nature of the indicated pain experiences
could, in the opinion of the participating paramedics, be described as radiating (74; 31.09%), chronic
(59; 24.79%), shooting (45; 18.91%), and acute
(35; 14.71%).
What is worrying is the fact that every third of
participating paramedics reported consuming painkillers as a way of coping with the experienced pain
(92; 38.66%). A small percentage of the participants
indicated that they make use of the treatment offered in sanatoriums (11; 4.62%).
Bent posture during professional work most
commonly (152; 63.86%) determined the intensity
of the experienced spinal pain of the participating
paramedics. A small percentage pointed towards
work while kneeling (21; 8.83%) or sitting (18;
7.56%).
Participants reported that during the on-call time,
due to the specifics of their occupation as paramedics, they move, lift, or carry patients between six and
ten times (116; 48.74%), followed by 11–15 times
(72; 30.25%) or up to 5 times (43; 18.07%). However, it has to be stressed that these were estimated
reports, and the actual number of such activities is
determined by the given day, season, communication incidents, or epidemiological situation.
A significant factor in the work of a paramedic is
adhering to the rules of ergonomics. However, the
type of work they do, stress, or the patient’s behavior forces paramedics to act quickly. Almost 70%
of the participants mostly (127; 53.36%) or fully
(41;17.25%) adhered to the rules of ergonomics
during the on-call time. Every fifth participant mostly
did not (57; 23.94%), and a small percentage did
not follow them at all (13; 5.46%).

Table 2. Level of education between genders

Level of Education

n (%)

Secondary/Further
Secondary Education

Professional Higher
Education

Masters Higher
Education

Male

223 (100.00)

48 (21.52)

132 (59.19)

43 (19.28)

Female

15 (100.00)

1 (6.67)

8 (53.33)

6 (40.00)

p-value
0.109*

2

* χ Test, p > α; α = 0.05

Table 3. Level of education between genders

Level of Education

N (%)

Secondary/Further
Secondary Education

Professional Higher
Education

Masters Higher
Education

Male

223 (100.00)

48 (21.52)

132 (59.19)

43 (19.28)

Female

15 (100.00)

1 (6.67)

8 (53.33)

6 (40.00)

* χ2 Test, p > α; α = 0.05
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Table 4. Frequency of spinal pain incidence among
participants

Overall

n

%

238

100.00

Frequency of back pain incidence
Every day

53

22.27

Once a week

77

32.35

A few times per month

37

15.55

A few times per quarter

29

12.18

A few times per semester

24

10.08

A few times a year

18

7.57

Cervical area

27

11.34

Thoracic area

52

21.85

Lumbar area

98

41.18

Sacral area

38

15.97

23

9.66

Acute

35

14.71

Chronic

59

24.79

Radiating

74

31.09

Shooting

45

18.91

Feeling of burning

17

7.14

Other

8

3.36

Location of the pain

Entire spine
Nature of the pain

Coping with the experienced pain
I take painkillers

92

38.66

I use rehabilitation procedures

42

17.65

I do physical activity (exercises)

54

22.69

I take a sick leave

39

16.38

I use sanatorium treatment

11

4.62

Work in a standing position

24

10.08

Work in a bent position

152

63.87

Work in a squatting position

23

9.66

Work kneeling

21

8.83

Work in a sedentary position

18

7.56

Posture at work

Frequency of moving, lifting, and carrying patients
1–5 times

43

18.07

6–10 times

116

48.74

11–15 times

72

30.25

More than 15 times

7

2.94

Following ergonomics rules during on-call time
Always

41

17.23

Mostly yes

127

53.36

Mostly no

57

23.95

Never

13

5.46

The years of work experience after which spinal pain occurred in specific participant age groups
were presented in Table 5. In order to do so, participants were divided into 4 groups: 20–30 years old,
31–40 years old, 41–50 years old, and 51 or more
years old.
A majority of the participants aged 20–30 years
indicated that they experienced spinal pain in
the first five years of work experience or less, i.e.,
78.26%, while the smallest number stated that spinal pain had never occurred — 4.37%. Meanwhile,
participants aged 51 years or above indicated that
the pain would occur in the first five years of their
work experience — 42.85%.
Meanwhile, the work experience of participants
after which spinal pain occurred between the period of employment groups was presented in Table 6. In order to do so, participants were divided
into 3 groups relative to the period of time they
have been working: 1–10 years, 11–25 years, and
26 years or above.
In all periods of employment, spinal pain most
commonly occurred in the first five years of the work
experience with 63.88% of participants employed
from 1 to 10 years, 63.71% — 11–25 years, and
53.93% — 26 years or above.
The work experience of participants after which
spinal pain occurred between participant level of
education groups was presented in Table 7. Participants were graduates of medical secondary schools,
medical studies, as well as undergraduate and master’s university courses.
A majority of participants with professional higher education indicated that they started experiencing
spinal pain in the first five years of their work experience — 52.14%. Spinal pain occurred most often
also in the first five years of the work experience of
participants with secondary/further secondary education — 42.85%. Meanwhile, among participants
with a master’s higher education degree, a majority
indicated that they started experiencing spinal pain
between the sixth and tenth year of their employment — 46.93%.
Configural frequency analysis (CFA) was used
to determine the activities carried out during oncall time, as illustrated in Figure 1. The result table
(Tab. 8) presents the observed values, which are the
factually observed frequencies of a certain combination of variables occurring; it also presents expected
values, which are the average expected values of certain combinations of variables occurring, in this case,
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Table 5. Period of work experience after which spinal pain occurred in participant age groups

Age
Work experience

20–30 years

31–40 years

41–50 years

n

n

n

%

%

51 or more years

%

n

%

< 5 years

18

78.26

43

31.38

26

40.62

6

42.85

6–10 years

4

17.39

37

27.00

19

29.68

5

35.71

11–20 years

0

0

34

24.81

12

18.75

3

21.42

21–30 years

0

0

23

16.78

7

10.93

0

0

> 31 years

0

0

0

0

0

0

0

0

Did not occur

1

4.37

0

0

0

0

0

0

Overall

23

100.00

137

100.00

64

100.00

14

100.00

Table 6. Period of work experience after which spinal pain occurred relative to period of employment

Period of employment
1–10 years

Work experience
< 5 years

n

11–25 years
%

n

26 years or above
%

n

%

6–10 years

23

63.88

72

63.71

48

53.93

11–20 years

13

36.11

41

36.28

27

30.33

21–30 years

0

0

0

0

14

15.73

> 31 years

0

0

0

0

0

0

Did not occur

1

0

0

0

0

Overall

36

113

100.00

89

100.00

100.00

Table 7. Period of work experience after which spinal pain occurred in participant education level groups

Level of Education

Secondary/Further Secondary
Education

Work experience

n

Professional Higher
Education

%

n

Masters Higher Education

%

n

%

< 5 years

21

42.85

73

52.14

18

36.73

6–10 years

16

32.65

37

26.42

23

46.93

11–20 years

7

14.28

26

18.57

8

16.32

21–30 years

5

10.20

4

2.85

0

0

> 31 years

0

0

0

0

0

0

Did not occur

49

100.00

140

100.00

49

100.00

the type of activity carried out during the on-call time.
The z-score value is the standardized normal distribution, and p is the p-value for the z-score. The type/antitype indicates whether a given combination of variables is actually higher/lower than the expected value.
It was observed that the participating paramedics
most commonly move, lift and carry patients in
a team (149; 62.60%, p = 0.000; p < α), followed by
moving, lifting, and carrying patients with the use of
additional equipment (57; 23.94%, p = 000; p < α),
moving, lifting and carrying medical equipment
220

(29; 12.18%, p = 0.000; p < α) while a small percentage
pointed towards crossing architectural barriers and
walking distances (3; 1.26%, p = 0.000; p < α).
The aforementioned activities were conditioned by
the nature of the participants’ work and carrying them
out determined the intensification of the spinal pain.

DISCUSSION
As part of their professional activities, ERT paramedics often carry, move, or lift patients and medical
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FIGURE. 1. Professional activities of participants which intensify spinal pain ailments: CFA analysis results

Table 8. Activities carried out at work by participants that intensify spinal pain syndrome

Codes

A

B

C

D

E

F

G

Observed

Expected

z-score

p-value

Type/antitype

0000011

0

0

0

0

0

1

1

3.0000

0.0000

2449.0743

0.0000

T

1100100

1

1

0

0

1

0

0

29.0000

7.8393

7.5577

0.0000

T

1101000

1

1

0

1

0

0

0

57.0000

17.7918

9.2954

0.0000

T

1110000

1

1

1

0

0

0

0

149.0000

94.5847

5.5951

0.0000

T

Key: [A] moving, [B] lifting, [C] carrying patients in a team, [D] lifting patients with the help of auxiliary equipment, [E] carrying medical equipment, [F] crossing architectural barriers,
[G] walking distances. Codes — dichotomous variable: 0 signifies the lack and 1 the indication of a certain type of professional activity carried out by participants that intensifies the
experienced spinal pain

equipment, cross architectural barriers, and work
in a shift system. Due to the nature of their work,
as well as the conditions it is carried out in, they are
very overloaded mentally. The work carried out by
ERT paramedics may foster various kinds of musculoskeletal ailments. These include activities carried out
standing upright or sitting down. ERT paramedics are
predisposed to experiencing SPS due to a wide range
of factors and threats related to work overload.
Decreased physical activity, improper habits, and
body posture during the day all cause changes to
occur in the skeletal and ligament systems of the
spine. Occupational straining and bad work ergonomics are factors that are very often the cause of
chronic spinal pain [1–3].

The literature shows that SPS is a concern for
countries with high and low socioeconomic status
alike. SPS is the cause of the temporary or permanent inability to work, as well as a reason for entitlement to a disability pension due to the inability to
work [3, 22].
In the present research, 100% of the participants reported experiencing pain in the spinal area.
The obtained results are congruent with the results
presented by other authors, while the percentage
of paramedics complaining about such pain experiences amounted to 60–100% [9, 20, 23].
It was observed in the present study that SPS
differs between participants, relative to sociodemographic variables like age, level of education, and
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years of work experience. These results corresponded
with the research carried out by Mekonnen, wherein
the mean years of work experience after which spinal pain started occurring was much larger among
workers employed for less than five years [24].
A similar relationship could be observed in the study
carried out by Juraszek et al. [7]. They concluded
that the mean time after which participants started
noticing spinal pain was equal to 8.04 years.
The present research found that the most commonly reported location of spinal pain indicated
by the participants was the lumbar area (41.18%),
thoracic area (21.85%), sacral area (15.97%), cervical area (11.34%), and entire spine (9.66%).
In the research by Kowalczyk et al. [9], it was shown
that 64% of paramedics experienced pain located
primarily in the lumbosacral area, followed by the
cervical area (11.34%) and the thoracic area (16%).
Meanwhile, in the research conducted by Grabska et
al. [23], the participating paramedics reported pain
located in the lumbosacral area (83.14%) followed
by the thoracic area (12.35%), the cervical area
(3.37%), and the entire spine (1.12%).
The frequency of pain experience incidence
among participants is varied. In the present study, this
symptom was most commonly present once a week
(32.35%), every day (22.27%), a few times a month
(5.55%), and a few times a year (7.57%). In Grabska
et al.’s research [23], the frequency of pain incidence
among paramedics reported was: often (34.83%),
not very often (56.17%), rarely (5.61%), or not at all
(3.37%). Meanwhile, in the research conducted by
Kowalczyk et al. [9], most participating paramedics
declared that the pain would occur: a few times
a month at most (62%), a few times a week (13%),
no more than once a week (17%), or every day (8%).
In their study, Ciura and Klimek-Piskorz [20] found
SPS present in paramedics at the following rates: lack
of symptoms in 6.69% of the participants, periodic
symptoms in 36.70% of the participants, frequent
symptoms in 12.65% of the participants, constant
symptoms in 5.06% of the participants.
According to the participants of the present
study, bent posture (63.86%), standing position
(10.08%), squatting (9.66%), kneeling (8.83%), sitting (7.56%) all determine the intensity of the spinal
pain experience. In Kowalczyk et al.’s research [9],
the indicated determinants were as follows: maintaining a forced posture (23%), bending the torso
forward (16%), standing for long periods (9%), and
sitting (6%).
222

As the present study has found, participants indicated several forms of coping with the experienced pain, which was as follows: consumption
of painkillers (38.66%), physical activity (22.69%),
rehabilitation procedures (17.65%), taking a sick
leave (16.38%), sanatorium treatment (4.62%).
Meanwhile, Ciura and Klimek-Piskorz [20] showed
a varied consumption of painkiller drugs among
participants, which included: not consuming painkillers at all (44.30%), consuming when the situation
calls for it (77.84%), consuming constantly in small
doses (3.16%), consuming constantly in large doses
(1.26%).
The widespread incidence of SPS among paramedics may be an effect of low awareness regarding
the rules of ergonomics that should be applied in
the workplace [25].
Nearly 70% of the participants answered that
they mostly (53.36%) or always (17.25%) comply
with the rules of ergonomics during their shifts,
while 23.94% mostly do not, and 13; 5.46% do not
at all. In their research, Kulczycka et al. [26] found
that 68% of paramedics confirmed attending courses regarding ergonomics, while 27% followed the
rules of ergonomics. Among 75 paramedics from
Iran, only half of them (51%) had an average awareness of the exact rules of ergonomics, and only 16%
of them made use of them in practice [27].
In their study, Jones and Lee [28] showed that
approximately 60% of the participating paramedics
reported constantly experiencing SPS during resuscitation, with 36% only experiencing it occasionally,
and only 4.4% did not experience spinal discomfort
during resuscitation. Almost 24% of the participants reported having suffered a spine injury, 62%
of which were of the opinion that the cause of
back injury was related to carrying out the resuscitation procedure.
The presented results of research by other authors are in line with those obtained in the course
of the present study. The differences may be a consequence of the participant sample size, the age of
participants, as well as the fact, that the present
study distinguished between the lumbar and sacral
spine areas.

Strengths and limitations of the study
The main limitation of the study was the costs related to carrying out the research. It was for this
reason that the study only used a self-developed
questionnaire only. Another limitation was the sam-
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ple size which was limited to participants living in
the Mazovian voivodeship. For this reason, the results obtained in this study cannot be generalized
to fit other parts of the country. The aforementioned limitations point towards a pilot evaluation.
The research results presented in the article are
a starting point for undertaking further actions aiming at formulating guidelines regarding the rules of
work ergonomics in the ERT paramedic environment.
The obtained results were comparable to those
presented in meta-analyses and systematic overviews published by other authors. The use of various standardized tools, as well as broadening the
participant sample to include other voivodships is
recommended for future research.

3. Chmielewski J, Dziechciaż M, Czarny-Działak M, et al. Environmental
health threats in the work process [in Polish]. Environ Med. 2017;
20(2): 52–61, doi: 10.19243/2017207.
4. Deyo RA, Weinstein JN. Low back pain. N Engl J Med. 2001; 344(5):
363–370, doi: 10.1056/NEJM200102013440508, indexed in Pubmed:
11172169.
5. Cohen SP, Rowlingson J, Abdi S. Low back pain. In: Warfield CA, Bajwa
ZH. ed. Principles and Practice of Pain Medicine. McGraw-Hill, New
York 2004: 273–282.
6. Milanow I. Back pain. Pediatr Med Rodz. 2014; 10(3): 253–264, doi:
10.5557/PiMR.2014.002.0028.
7. Juraszek K, Hagner-Derengowska M, Hoffmann M, et al. The
impact of work on the occurrence of back pains on the example
of nurses in the Kujawsko-Pomorskie voievodeship [in Polish].
J Edu Health Sport 2016; 6(8): 504–521, doi: dx.doi.org/10.5281/
zenodo.60944.
8. Szpala M, Skorupińska A, Kostorz K. Occurrence of back pain – causes

CONCLUSIONS

and treatment [in Polish]. Pomeranian J Life Sci. 2017; 63(3): 41–47,

The results obtained in the research give grounds to
the statement that ERT paramedics can be classified
as a group of high risk of SPS incidents.
In order to ameliorate the work conditions of
paramedics and decrease the risk of musculoskeletal system injury, ambulances should be equipped
with aid that facilitates the lifting and transport
of patients.
Regular courses on ergonomics should be introduced with the aim to raise awareness on this
subject among paramedics.
Undertaking physical activity by paramedics
is a recommended prophylaxis against pain syndromes of the musculoskeletal system, especially
the spinal area.

doi: 10.21164/pomjlifesci.286.
9. Kowalczyk M, Zgorzalewicz-Stachowiak M, Duchniak M, et al. Estimation of work-related back pain syndrome in emergency medical
services personnel. Med Og Nauk Zdr. 2020; 26(1): 66–71, doi:
10.26444/monz/114455.
10. Jones AYM, Lee RYW. Cardiopulmonary resuscitation and back injury in
ambulance officers. Int Arch Occup Environ Health. 2005; 78(4): 332–
–336, doi: 10.1007/s00420-004-0577-3, indexed in Pubmed: 15827758.
11. Knezevic N, Candido K, Vlaeyen J, et al. Low back pain. Lancet. 2021;
398(10294): 78–92, doi: 10.1016/s0140-6736(21)00733-9, indexed
in Pubmed: 3411597.
12. Urits I, Burshtein A, Sharma M, et al. Low back pain, a comprehensive review: pathophysiology, diagnosis, and treatment. Curr Pain
Headache Rep. 2019; 23(3): 23, doi: 10.1007/s11916-019-0757-1,
indexed in Pubmed: 30854609.
13. Schwill C. [Back pain in the primary care setting: Specific back pain].

Conflict of interest

Internist (Berl). 2021; 62(1): 34–46, doi: 10.1007/s00108-020-00919-

The authors declare no potential conflict of interest
concerning the authorship and/or publication of
this article.

5, indexed in Pubmed: 33355682.
14. Ali M, Ahsan GU, Hossain A, et al. Prevalence and associated occupational factors of low back pain among the bank employees in
Dhaka City. J Occup Health. 2020; 62(1): e12131, doi: 10.1002/1348-

REFERENCES
1. Akkarakittichoke N, Waongenngarm P, Janwantanakul P. The effects
of active break and postural shift interventions on recovery from
and recurrence of neck and low back pain in office workers: A 3-arm
cluster-randomized controlled trial. Musculoskelet Sci Pract. 2021;
56: 102451, doi: 10.1016/j.msksp.2021.102451, indexed in Pubmed:
34450361.
2. Mroczek B, Łubkowska W, Jarno W, et al. Occurrence and impact
of back pain on the quality of life of healthcare workers. Ann Agric
Environ Med. 2020; 27(1): 36–42, doi: 10.26444/aaem/115180,
indexed in Pubmed: 32208577.

9585.12131, indexed in Pubmed: 32715531.
15. Hossain MD, Aftab A, Al Imam MH, et al. Prevalence of work related
musculoskeletal disorders (WMSDs) and ergonomic risk assessment
among readymade garment workers of Bangladesh: A cross sectional
study. PLoS One. 2018; 13(7): e0200122, doi: 10.1371/journal.
pone.0200122, indexed in Pubmed: 29979734.
16. Welk B, Baverstock R. Is there a link between back pain and urinary
symptoms? Neurourol Urodyn. 2020; 39(2): 523–532, doi: 10.1002/
nau.24269, indexed in Pubmed: 31899561.
17. Amiri S, Behnezhad S, Azad E. Back pain and depressive symptoms:
a systematic review and meta-analysis. Int J Psychiatry Med. 2020 [Epub

www.journals.viamedica.pl

223

DISASTER AND EMERGENCY MEDICINE JOURNAL 2022, Vol. 7, No. 4

ahead of print]: 91217420913001, doi: 10.1177/0091217420913001,
indexed in Pubmed: 32220220.

23. Grabska E, Brzęk A, Knapik A, et al. The occurrence of back pain in
young paramedics. Ann Acad Med Siles. 2016; 70: 291–297, doi:

18. Hartvigsen J, Hancock MJ, Kongsted A, et al. Lancet Low Back Pain

10.18794/aams/67646.

Series Working Group. What low back pain is and why we need to

24. Mekonnen TH. Work-related factors associated with low back pain

pay attention. Lancet. 2018; 391(10137): 2356–2367, doi: 10.1016/

among nurse professionals in east and west wollega zones, western

S0140-6736(18)30480-X, indexed in Pubmed: 29573870.

ethiopia, 2017: a cross-sectional study. Pain Ther. 2019; 8(2): 239–247,

19. European Agency for Safety and Health at Work. Musculoskeletal

doi: 10.1007/s40122-019-0129-x, indexed in Pubmed: 31254256.

disorders in the healthcare sector. https://osha.europa.eu/en/

25. Arial M, Benoît D, Wild P. Exploring implicit preventive strategies in

publications/musculoskeletal-disorders-healthcare-sector/view

prehospital emergency workers: a novel approach for preventing

(25.04.2022).

back problems. Appl Ergon. 2014; 45(4): 1003–1009, doi: 10.1016/j.

20. Ciura B, Klimek-Piskorz E. Lumbar spine pains experienced by para-

apergo.2013.12.005, indexed in Pubmed: 24439126.

medics [in Polish]. Aktywność Fizyczna i Zdrowie. 2021; 16: 19–24.

26. Kulczycka K, Grzegorczyk-Puzio E, Stychno E, et al. Wpływ pracy na

21. World Medical Association. World Medical Association Declaration

samopoczucie ratowników medycznych. Med Og Nauk Zdr. 2016;

of Helsinki. Ethical Principles for Medical Research Involving Human Subjects. JAMA. 2013; 310(20): 2191–2194, doi: 10.1001/
jama.2013.281053.

27. Rahimi A, Vazini H, Alhani F, et al. Relationship Between Low Back Pain
With Quality of Life, Depression, Anxiety and Stress Among Emergency

22. Stewart Williams J, Ng N, Peltzer K, et al. Risk factors and
disability associated with low back pain in older adults in low-

224

22(1): 66–71, doi: 10.5604/20834543.1198726.

Medical Technicians. Trauma Mon. 2015; 20(2): e18686, doi: 10.5812/
traumamon.18686, indexed in Pubmed: 26290857.

and middle-income countries. Results from the WHO study on

28. Jones AYM, Lee RYW. Cardiopulmonary resuscitation and back injury

global ageing and adult health (SAGE). PLoS One. 2015; 10(6):

in ambulance officers. Int Arch Occup Environ Health. 2005; 78(4):

e0127880, doi: 10.1371/journal.pone.0127880, indexed in

332–336, doi: 10.1007/s00420-004-0577-3, indexed in Pubmed:

Pubmed: 26042785.

15827758.

www.journals.viamedica.pl

ORIGINAL ARTICLE

Disaster and Emergency Medicine Journal
2022, Vol. 7, No. 4, 225–230
DOI: DEMJ.a2022.0039
Copyright © 2022 Via Medica
ISSN 2451–4691, e-ISSN 2543–5957

ASSOCIATION BETWEEN D-DIMER AND MORTALITY
IN COVID-19 PATIENTS: A SINGLE CENTER STUDY FROM
A TURKISH HOSPITAL
Mazlum Kilic1 , Ummahan Dalkilinc Hokenek2
1

Fatih Sultan Mehmet Education and Research Hospital, Department of Emergency Medicine, Istanbul, Turkey
Clinic of Anesthesiology and Reanimation, University of Health Sciences, Kartal Dr. Lutfi Kırdar City Hospital, Istanbul, Turkey

2

ABSTRACT
INTRODUCTION: Early and effective laboratory parameters are required to determine the prognosis of COVID-19.
In this study, our aim was to investigate the relationship between the D-dimer levels of patients with
COVID-19 and their in-hospital mortality status.

MATERIAL AND METHODS: This retrospective observational study was conducted with patients diagnosed
with COVID-19 in the emergency department of a tertiary hospital between January 1, 2022, and June 1,
2022. Patients with a negative reverse transcription-polymerase chain reaction test result and those with
unavailable D-dimer records were not included in the study.

RESULTS: The population of this study consisted of 517 patients, 241 women and 276 men. The mean age of
the patients was 72.4 years. The patients were divided into two groups as survivors and non-survivors. There
were 320 patients in the survivor group and 197 in the non-survivor group. As a result of the statistical
analysis, D-dimer was found to be statistically significant in predicting in-hospital mortality in patients with
COVID-19 (p < 0.001).

CONCLUSIONS: In this study, it was concluded that COVID-19 cases with high D-dimer levels had a higher
in-hospital mortality rate. In addition, it was observed that patients admitted to the intensive care unit had
higher D-dimer levels than those that did not require intensive care.

KEY WORDS: D-dimer; COVID-19; mortality
Disaster Emerg Med J 2022; 7(4): 225–230

INTRODUCTION
Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection caused by a novel coronavirus first detected in Wuhan, China in December
2019 was named coronavirus disease 2019 (COVID-19)
by the World Health Organization (WHO). The disease is highly contagious and its main clinical symptoms are fever, dry cough, myalgia, fatigue, and

shortness of breath. Since the first reported case of
COVID-19 in Wuhan at the end of 2019, the disease
has spread rapidly across China and then to all countries of the world [1–3].
In the literature, there are many research articles
and case reports examining the relationship between
COVID-19-related abnormal coagulation and laboratory parameters and prognosis [4–7]. According to

ADDRESS FOR CORRESPONDENCE:
Mazlum Kilic, Department of Emergency Medicine, Fatih Sultan Mehmet Education and Research Hospital;
Hastane Sokak no:1/8 Icerenkoy — Atasehir 34752 Istanbul, Turkey
e-mail: drmazlumkilic@gmail.com
Received: 15.09.2022 Accepted: 31.10.2022 Early publication date: 28.11.2022

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

Copyright © 2022 Via Medica, ISSN 2451–4691, e-ISSN 2543–5957

225

DISASTER AND EMERGENCY MEDICINE JOURNAL 2022, Vol. 7, No. 4

one study, key features of the first 99 hospitalized
patients in Wuhan included increased activated partial thromboplastin time (aPTT) in 6% of patients,
increased prothrombin (PT) in 5%, elevated D-dimer
and biomarkers of increased inflammation in 36%,
and thrombocytopenia in 12% [1]. In particular, it
was observed that the D-dimer levels of intensive
care patients were significantly higher than those
that did not require intensive care [8]. Prothrombin time and D-dimer levels present as markers
related to the severity of the disease. In addition,
coagulation tests are important in the diagnosis
and evaluation of disseminated intravascular coagulation, which is an important complication
in patients with COVID-19. In another study, the
D-dimer value measured at admission being higher
than 2.0 μg/mL was reported to effectively predict
in-hospital mortality in patients with COVID-19,
suggesting that this parameter could be an early
and useful sign to improve the management of this
patient population [9].
In this study, our aim was to examine the relationship between D-dimer levels and in-hospital
mortality in patients with COVID-19.

MATERIAL AND METHODS
This retrospective observational study was carried
out in the emergency department of a tertiary hospital between January 1, 2022, and June 1, 2022.
The institutional review board approved the analysis
and issued a waiver of consent (ethics committee ruling number: 2022/514/228/25, date: 30.06.2022).
All the patients with COVID-19 aged over 18 years,
who presented to the emergency department between January 1, 2022, and June 1, 2022 were included in this study. The diagnosis of COVID-19 was
determined based on the WHO guidelines. The digital records of the Hospital Information Management
System were used to collect data. For the patients
who were included in this study, age, gender, vital signs, chronic diseases, and laboratory test results, including D-dimer values, were recorded in
a format at the time of presentation to the emergency department. Patients with a negative reverse
transcription-polymerase chain reaction test result,
those with unknown mortality status, those that
had been referred from another hospital, and those
with unavailable D-dimer values were not included
in the study.
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Statistical analysis
Statistical analyses were performed using SPSS
19.0 for Windows and MedCalc. Descriptive criteria were presented as mean and standard deviation, median and minimum-maximum values,
and percentage distribution. The conformity of the
data to the normal distribution was checked with
the Kolmogorov-Smirnov test. The receiver operating characteristic (ROC) curve analysis was used
to determine the cut-off values of risk scores in
determining the need for intensive care. The ROC
curves of the risk scores were compared. Using the
DeLong method, the optimal cut-off value with
Youden’s index, 95% confidence interval (CI), area
under the curve (AUC), positive predictive value
(PPV), negative predictive value (NPV), positive likelihood ratio (LR+), and negative likelihood ratio
(LR−) were calculated. The significance level was
taken as p < 0.05.

RESULTS
The population of this study consisted of
517 patients, 241 women, and 276 men.
The mean age of the patients included in the
study was 72.4 years. The patients were divided into two groups as survivors and non-survivors. There were 320 patients in the survivor
group and 197 in the non-survivor group (Tab. 1).
Table 1 summarizes the vital signs, laboratory parameters, chronic diseases, and hospitalization
status of the patients included in the study. It
was observed that the patients in the non-survivor group had higher D-dimer, creatinine, white
blood cell count, and age values compared to the
survivor group (p < 0.001).
As a result of the statistical analysis, D-dimer was found to be statistically significant in
predicting in-hospital mortality in patients with
COVID-19 (p < 0.001). The ROC analysis was
performed to evaluate the power of D-dimer to
predict in-hospital mortality (Fig. 1). The AUC value of D-dimer was determined as 0.698 (95% CI:
0.655–0.738). According to the results of the ROC
analysis, the optimum cut-off value of D-dimer
was determined using Youden’s index. The cut-off
value of D-dimer for this outcome was calculated
as 1,020 ng/mL, at which it had 81.3% sensitivity,
47.9% specificity, 46.4% PPV, and 82.4% NPV
(Tab. 2).
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Table 1. Baseline characteristics of the study population

Survivors
Variables

Mean
number

SD
prcentage

Non-survivors
Mean
number

SD
percentage

Total
Mean
number

SD
p-value
percentage

Gender
0.049

Female

160

50

81

41.1

241

46.6

Male

160

50

116

58.9

276

53.4

Age

69.9

14.6

76.6

9.8

72.4

13.4

0.001

Systolic blood pressure (mmHg)

125.6

17.9

126.9

26.1

126.1

21.4

0.492

Diastolic blood pressure (mmHg)

71.5

10.9

71.1

15.1

71.4

12.6

0.677

Pulse (beats/min)

84.9

14.9

95.3

20.4

88.8

17.9

0.001

Respiratory rate

22.8

5.9

27.7

8.2

24.5

7.2

0.001

Body temperature (°C)

36.8

0.7

36.8

0.8

36.8

0.8

0.180

Chronic obstructive pulmonary disease

24

15.6

23

19.0

47

17.1

0.454

Diabetes mellitus

91

51.4

47

37.9

138

45.8

0.021

Hypertension

116

63.0

68

51.9

184

58.4

0.038

Congestive heart failure

19

12.5

26

22.2

45

16.7

0.034

Atrial fibrillation

6

4.1

4

3.6

10

3.9

0.816

12

8.0

22

19.1

34

12.8

0.007

White blood cell (10 /L)

7.8

4.2

10.3

5.7

8.8

5.0

0.001

Neutrophil (103/uL)

6.3

5.8

8.7

5.5

7.2

5.8

0.001

Lymphocyte (10 /mm )

1.3

2.3

1.2

2.2

1.3

2.2

0.653

Hemoglobin (g/dL)

12.5

1.9

12.0

2.3

12.3

2.1

0.012

Platelet (109/L)

220.7

96.7

232.9

103.3

225.4

99.3

0.173

Blood urea nitrogen (mg/dL)

47.7

31.9

81.7

58.9

60.5

46.9

0.001

Albumin (g/dL)

34.4

5.4

31.6

6.4

33.3

5.9

0.001

D-dimer (ng/mL)

1581.0

1673.9

2849.5

3821.4

2033.8

2713.7

0.001

Aspartate aminotransferase (IU/L)

41.2

29.8

74.9

311.1

53.9

193.2

0.053

Alanine aminotransferase (IU/L)

30.3

23.1

45.5

164.5

36.1

102.9

0.102

Creatinine (mg/dL)

1.2

2.5

1.7

1.7

1.4

2.2

0.007

Inpatient unit

301

92.9

79

40.1

380

72.9

0.001

Intensive care unit

23

7.1

118

59.9

141

27.1

Chronic renal Failure
9

3

3

Admission status

SD — standard deviation

DISCUSSION
In this study, the relationship between the D-dimer
level and the in-hospital mortality status of patients
with COVID-19 was examined, and it was concluded that the patients with high D-dimer levels had
a higher mortality rate.
As the number of individuals infected with SARS-CoV-2 continues to increase globally and the effects
of the disease on health systems are observed, it
is clear that clinical laboratory tests will play an
increasingly important role, contributing to patient

screening, diagnosis, follow-up, and treatment.
The definition of laboratory tests that contribute
to the diagnosis and follow-up of COVID-19 is very
important in order to distinguish between severe
and non-severe cases, and identify those with low
or high mortality risk, in addition to assisting in diagnosis.
D-dimer is a soluble fibrin degradation product
resulting from the regular breakdown of thrombus
by the fibrinolytic system. It is generated following
cross-linking of two D-fragments of fibrin protein
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D-dimer

a total of 3027 patients, Zheng et al. [16] compared a critically ill group and a non-critical group
and reported a statistically significant correlation
between the D-dimer level and the prognosis of the
disease (p < 0.00001), noting that a D-dimer value
of > 0.5 mg/L was associated with clinical worsening in patients with COVID-19. In a multicenter
study, Zhou et al. [17] showed that a D-dimer level
greater than 1 μg/mL at admission was a potential
risk factor, and it had a statistically significant relationship with mortality. In another meta-analysis
including 5350 patients, Huang et al. [18] reported
a significant relationship between the D-dimer level
and mortality, with the sensitivity being reported
as 58% and specificity as 69% for a cut-off value of > 0.5 mg/L. Yao et al. [19], evaluating 248
COVID-19 cases, determined the optimum cut-off
value of D-dimer as > 2.14 mg/L, sensitivity as 88.2%,
and specificity as 71.3% in predicting mortality.
A meta-analysis of 100 studies found a strong
association between D-dimer and COVID-19 progression, and researchers suggested that D-dimer
should be evaluated early in predicting adverse outcomes in COVID-19 patients [20]. In another meta-analysis involving 14,862 COVID-19 patients, it was
emphasized that increased D-dimer levels were associated with both mortality and complications [21].
In our study, we obtained findings consistent with
the data reported by previous studies.
Having a retrospective design, our study has
some limitations. In this single-center study, the patients’ D-dimer levels were obtained by screening
the hospital’s electronic database, and those with
unavailable D-dimer results were not included in the
study, limiting the sample size.
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FIGURE 1. Receiver operating characteristic curve of D-dimer in
predicting in-hospital mortality in patients with COVID-19; AUC
— area under the curve

after lysis by thrombin, plasmin, and factor XIIIa
enzymes [10]. Many studies have shown that D-dimer serves as a valuable marker of coagulation and
fibrinolysis activation [11, 12]. It has been reported
that a high D-dimer level can be used as a prognostic factor in the early period in severe COVID-19 cases [13].
In our study, it was determined that the patients admitted to the intensive care unit had higher
D-dimer levels. We also concluded that a D-dimer level above 1020 ng/mL predicted in-hospital
mortality with an AUC value of 0.698. In the literature, there are studies reporting thrombotic complications related to COVID-19 and suggesting that
the D-dimer level can be used as a prognostic tool
[14, 15]. Zhang et al. [9], evaluating the relationship between the D-dimer level and mortality in
343 patients with COVID-19, found the optimum
cut-off value of this parameter in predicting mortality as 2.0 μg/mL, sensitivity as 92.3%, specificity
as 83.3%, and determined that the relationship between D-dimer level and mortality was statistically
significant. In a meta-analysis of 13 studies including

CONCLUSIONS
In this study, it was concluded that patients with
high D-dimer levels had a higher in-hospital mortality rate. In addition, it was observed that the patients
admitted to the intensive care unit had higher D-dimer levels than those that did not require intensive
care. Further studies with a larger sample size are
needed to confirm the findings of our study.

Table 2. Predictive performance of D-Dimer in terms of mortality in patients with COVID-19

AUC
D-dimer

0.698 (0.655–0.738)

Cut-off
> 1.020

Sensitivity

Specificity

81.3

47.9

LR+
1.6

AUC — area under the curve; LR — likelihood ratio; PPV — positive predictive value; NPV — negative predictive value
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LR0.4

PPV
46.4

NPV
82.4

Youden index
0.29
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ABSTRACT
INTRODUCTION: Medical rescue teams (MRTs) are the basic components of the Polish Emergency Medicine
System (PEMS) that provide pre-hospital emergency medical services. However, despite the possibility for
paramedics to use 47 drugs and many complicated medical procedures, tranexamic acid was not found
there. Efficacy of pre-hospital emergency medical services could be improved by using tranexamic acid (TXA)
in the management of traumatic hemorrhage and traumatic brain injury (TBI). The aim of this study was
to demonstrate that the competencies of MRTs should be expanded and that Polish paramedics should be
authorized to independently administer TXA to TBI patients.

MATERIAL AND METHODS: The main research method was an analysis of the literature, including studies
focusing on TXA administration and the associated risks. The article was written in the last two years.

RESULTS: The study demonstrated that TXA contributes to the effective management of selected types
of hemorrhage and TBI and that the risk of adverse effects associated with TXA administration is minimal.

CONCLUSIONS: The gathered evidence suggests that paramedics should be authorized to independently
administer TXA in pre-hospital care to maximize the efficacy of emergency medical services provided to
patients in the PEMS.

KEY WORDS: tranexamic acid; hemorrhage; system; ambulance
Disaster Emerg Med J 2022; 7(4): 231–238

INTRODUCTION
Tranexamic acid (TXA), an antifibrinolytic agent for
bleeding control, has attracted considerable interest
in recent years. Numerous clinical trials have been
conducted to evaluate its efficacy and safety in emergency medicine, including WOMAN [1], CRASH-2 [2],
CRASH-3 [3], MATTERs [4], HALT-IT [5]. The applicability and efficacy of TXA have been also widely

debated in the Polish medical rescuer community.
Although the drug has been known since the 1960s,
it is not widely used in the pre-hospital environment.
This is an important consideration, since according
to Stępka et al. [6], hemorrhage can be responsible
for 35% of deaths in pre-hospital care and for 40%
of deaths in hospitalized patients within 24 h after
admission. Such a high number of bleeding-related
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deaths indicates that effective solutions, protocols,
and technologies for managing massive hemorrhages are needed.
The Polish Emergency Medicine System (PEMS)
provides medical rescue services in life-threatening
emergencies on the territory of the Republic of Poland. The system is composed of hospital emergency departments (HEDs) as well as air ambulances
(AAs) and Medical Rescue Teams (MRTs) that provide
pre-hospital emergency medical services [7]. According to Statistics Poland, there were 1581 MRTs in
Poland in 2020, including 1238 general MRTs and
343 specialist MRTs [8]. The number of MRTs in Poland has increased in recent years, but the availability of specialist rescue units has declined. There were
a total of 1492 MRTs, including 560 specialist rescue
units, in 2016 [9], 1519 MRTs, including 490 specialist units, in 2017 [10], 1541 MRTs, including
413 specialist units, in 2018 [11], and 1577 MRTs,
including 369 specialist units, in 2019 [12]. These
data indicate that the number of specialist rescue units has decreased by 38.7% over a period
of 6 years. General MRTs differ from specialist rescue units in that they do not have to be staffed by
doctors. General MRTs are the core units responsible for pre-hospital emergency medical response in
Poland. The disproportions between the number
of general and specialist MRTs are deepened each
year. General MRTs are staffed mostly by paramedics
(who accounted for 84.6% of ambulance personnel
in 2020) as well as by nurses (8.8%) [8]. The competencies and decision-making powers of medical
rescue personnel are significantly limited by legal
regulations. Tranexamic acid is one of the drugs
that can be administered to trauma patients only by
doctors [13].

MATERIAL AND METHODS
This study attempts to answer the following research questions: How effective is TXA in controlling
hemorrhage? Should TXA be placed on the list of
drugs that can be administered independently by
paramedics? The following research hypotheses
were formulated: Tranexamic acid is effective in controlling certain types of hemorrhage. Tranexamic
acid should be placed on the list of drugs that can
be administered independently by paramedics.
The main research method was a quantitative review of the literature and other documents.
The following types of data were analyzed: research
232

articles, recommendations and guidelines, source literature, summary of product characteristics (SmPC)
for Exacyl, and legal regulations.

Characteristics of tranexamic acid
Tranexamic acid has attracted considerable interest
in recent years. A large review study published in
May 2020 reported on an increasing number of
PubMed citations (589 in 2019) and clinical trials
(432 at the time of writing) evaluating TXA [14].
Tranexamic acid is a synthetic lysine amino acid
derivative. It exerts antifibrinolytic effects by blocking lysine binding sites on plasminogen and inhibiting the formation of fibrin-degrading plasmin.
Tranexamic acid displaces plasminogen from the
fibrin surface, and it may directly inhibit plasmin.
At high concentrations, TXA exerts anti-inflammatory effects by inhibiting plasmin-mediated activation
of the complement system, neutrophils, and monocytes [15].
Tranexamic acid stabilizes clots and it may increase the risk of thromboembolic events [15]. According to the SmPC of Exacyl, a medicinal product
containing TXA that has been authorized for use
in Poland, the incidence of thrombosis in patients
administered the drug is unknown. Tranexamic acid
should not be administered to patients with active thrombotic disorders [16]. An international trial
involving 12,009 patients demonstrated that the
incidence of venous thromboembolic events was
twice higher in patients administered TXA (0.8%)
than in the placebo group (0.4%). The incidence of
arterial thromboembolic events (stroke, myocardial
infarction) was similar in both groups [5]. In other
studies, the incidence of adverse events did not differ significantly between TXA and placebo groups
[1, 3, 17, 18].
For many years, the recommended loading dose
of TXA was 1 g in 100 mL of injectable solution
(usually saline solution) administered intravenously
over 10 minutes. This dose is described in most
studies on the use of TXA in emergency medicine
(often followed by a 1 g infusion over 8 hours) [19].
The prescribed protocol is easy to remember because it adheres to the KISS principle (Keep it simple,
stupid) — all numbers (1 g, 10 minutes and 100 mL)
are composed of two digits, and each number is ten
times higher than the preceding number. The KISS
principle was introduced to simplify protocols and
data that have to be remembered and applied in
emergencies. However, the dosing strategy for TXA
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has been recently revised under the latest update
to the Tactical Combat Casualty Care (TCCC) guidelines. The dose of TXA was increased to 2 g and
administered via slow intravenous or intraosseous
route [20]. Intravenous administration of diluted
TXA solution has received some criticism. According to Woroń [21], the use of TXA as a hemostatic agent in intravenous solutions is not effective
because TXA undergoes hydrolysis when diluted.
The cited author argued that TXA should be administered by slow intravenous injection without
dilution. The recent guidelines of the European Resuscitation Council (ERC 2021) recommend a loading dose of 1 g administered intravenously within
10 minutes, followed by a 1 g infusion over 8 hours
[22]. These guidelines do not clearly specify that TXA
needs to be diluted. A 1 g bolus dose in 100 mL of
saline solution is still encountered in the existing
guidelines. The TXA dose recommended by Prehospital Trauma Life Support (PHTLS) is 1 g in 100 mL
of 0.9% sodium chloride solution administered over
10 minutes [23].
The reviewed literature, in particular a study on
the effects of delayed administration of antifibrinolytics (Gayet-Ageron et al. [17]), indicates that TXA
should be administered as soon as possible after
the onset of bleeding. The study demonstrated that
delayed treatment decreases the survival benefit by
10% per every 15 minutes of delay until 3 h, after
which there are no benefits. These findings suggest
that TXA administration should not be delayed in
bleeding patients [17].
Tranexamic acid is relatively cheap (the average
cost per 1 g was estimated at $5.70 in the cited
study), and its cost-effectiveness was assessed based
on evidence from the CRASH-2 trial. The study analyzed bleeding trauma patients from Tanzania, India,
and the United Kingdom, and it demonstrated that
early administration of TXA can be highly cost-effective in low, middle, and high-income settings [24].
Tranexamic acid has numerous uses in surgical treatment, and it effectively reduces blood loss, mortality, and transfusion requirements [15]. However,
this article focuses on emergency medicine, and
the application of TXA in surgical patients will not
be discussed.

Literature review
The efficacy of TXA in emergency medicine has been
demonstrated by several important studies, including CRASH-2 and CRASH-3 trials. These studies re-

lied on the results of the CRASH-1 trial which investigated the effect of corticosteroids on death and
disability after head injury. The trial was organized
by the London School of Hygiene & Tropical Medicine (LSHTM) in collaboration with medical centers
around the world, and the results were used by numerous researchers to assess the efficacy of TXA in
trauma patients [25]. In the CRASH-2 trial evaluating
the effect of early TXA administration on death and
transfusion requirements in bleeding trauma patients, the loading dose was 1 g administered intravenously over 10 minutes, followed by an infusion of
1 g over 8 hours. Tranexamic acid was administered
to 10,060 patients, and 10,067 patients were allocated to receive a placebo. Tranexamic acid significantly reduced all-cause mortality as well as the risk
of death due to bleeding (4.9% vs 5.7%). The study
also revealed that hemostatic benefits were strongly
correlated with the time of administration. Mortality
was reduced from 7.7% to 5.3% when TXA was
administered within 1 h after injury, and from 6.1%
to 4.8% when the treatment was applied within 3 h.
However, mortality was higher in the TXA group
(4.4%) than in the placebo group (3.1%) when TXA
was administered later than 3 h after injury. The
study confirmed that TXA effectively reduces the risk
of death due to bleeding when administered within
3 h after injury [2].
The CRASH-3 trial was undertaken to assess
the effects of TXA in patients with traumatic brain
injury (TBI). Tranexamic acid was administered to
6406 patients, and 6331 patients were allocated
to receive a placebo. The risk of head injury-related
death reached 18.5% in the TXA group vs 19.8%
in the placebo group. In patients with a GCS score
of 3 and bilateral unreactive pupils at baseline, the
risk of head injury-related death was 12.5% in
the TXA group and 14% in the placebo group. The
study demonstrated that TXA was effective in TBI
patients when administered within 3 hours after
injury [3].
The results of both trials and the role of TXA
in the management of traumatic hemorrhage and
in patients with TBI have been recognized by International Trauma Life Support (ITLS). The current
position of ITLS is that [26]:
— there is sufficient evidence to indicate that TXA
can be safely and effectively used in adult patients with traumatic bleeding;
— the use of TXA in the management of acute
traumatic hemorrhagic shock is supported by
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ITLS within the framework of the existing medical oversight and protocols;
— TXA should be used in conjunction with initial
resuscitation and external bleeding control. Early
administration of TXA can be considered after
airway stabilization, external bleeding control
and initial volume resuscitation;
— TXA treatment should also be considered in
early stages of resuscitation and transport. Recent research indicates that TXA is most effective when administered within 3 h after injury
and can be harmful when administered after
that time;
— there is sufficient evidence to demonstrate that
TXA delivers the greatest hemostatic effects in
patients with TBI if administered as soon as
possible within 3 h after injury.
The application of TXA in combat injury was
investigated in the MATTERs study. This retrospective observational study analyzed the effects of TXA
treatment in the combat setting. Data for the study
were obtained from a surgical hospital in southern
Afghanistan. A total of 896 hospital admissions
with combat injuries, including 293 patients who
received TXA, were analyzed. Mortality was lower
in the TXA group, even in patients who were more
severely injured than those who did not receive TXA.
The greatest benefit was observed in patients who
received massive transfusions. In this group, TXA
was also associated with higher survival and lower
incidence of coagulopathy. The authors concluded
that the use of TXA with blood component-based
resuscitation improves survival after severe combat injury and hemorrhage [4]. According to TCCC
guidelines, in patients requiring blood transfusion,
1 g of TXA in 100 mL of normal saline or lactated
Ringer’s solution should be administered as soon
as possible, but not later than 3 h after injury [27].
The updated version of TCCC guidelines [28] states
that TXA should be administered by intravenous infusion over 10 minutes and that a second infusion of
TXA should begin after initial fluid resuscitation has
been completed [28]. The 2020 update introduced
more extensive changes to TCCC guidelines. At present, TXA treatment is recommended already when
a casualty is anticipated to need a significant blood
transfusion. Tranexamic acid is also indicated in unconscious patients, casualties with severe blunt force
or blast injury, and patients with suspected TBI. The
currently recommended dose of TXA is 2 g administered by slow intravenous infusion [20].
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The efficacy of TXA in managing TBI was also
evaluated in a meta-analysis of 6 randomized controlled trials. The study confirmed that TXA effectively reduced the risk of death in patients with TBI
(p = 0.004) [18].
The use of TXA for managing hyperacute primary intracerebral hemorrhage was examined in
the TICH-2 international trial. However, the study
did not confirm the clinically significant effects of
TXA treatment. The authors concluded that larger
randomized trials were needed to confirm or refute
clinically significant treatment effects [29].
The ULTRA trial investigated the effect of TXA
treatment on the clinical outcome of patients with
aneurysmal subarachnoid hemorrhage. The overall
case fatality rate did not improve after 30 days, and
it was determined at 27% in the TXT group and 24%
in the placebo group at 6 months. The study demonstrated that ultra-early, short-term TXA treatment did
not improve clinical outcomes at 6 months [30].
The effects of TXA on thromboembolic events in
patients with gastrointestinal bleeding were analyzed in the HALT-IT trial [5]. Meta-analyses of previous
smaller trials revealed that TXA could reduce the risk
of death from gastrointestinal breeding. Tranexamic acid was administered to 5994 patients, and
6015 patients received a placebo. A loading TXA
dose of 1 g was dissolved in 100 mL of 0.9% sodium chloride and administered by slow intravenous
injection over 10 minutes. This was followed by
a maintenance TXA dose of 3 g added to 1 L of isotonic intravenous solution and infused at 125 mg/h
for 24 h. Death due to gastrointestinal bleeding
occurred in 222 (3.7%) of patients in the TXA group
and in 226 (3.8%) patients in the placebo group.
Based on these results, the authors concluded that
TXA should not be used for the treatment of gastrointestinal bleeding.
The effect of TXA administration on mortality in
women with post-partum hemorrhage (PPH) was investigated in the WOMAN international trial coordinated by the LSHTM. A total of 20,060 women were
randomly assigned to receive TXA. Death from PPH
was reduced in women administered TXA (1.5%)
relative to the placebo group (1.9%; p = 0.045). The
risk of death was especially lower in women who
received TXA within 3 h after giving birth (1.2% vs
1.7%; p = 0.84). However, the composite primary
endpoint of death from all causes was not reduced
by TXA treatment (5.3% in the TXA group vs 5.5%
in the placebo group; p = 0.65) [1].
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Several studies have shown that TXA reduces the
incidence of PPH, decreases mean blood loss and induces only mild side effects [31–33]. A meta-analysis
conducted in 2018 also revealed that TXA effectively
reduces blood loss when administered prior to cesarean delivery [34].
The effectiveness of inhaled TXA for the treatment of hemoptysis was analyzed in a randomized
controlled trial in 2018 [35]. Nebulized TXA was
administered at a dose of 500 mg. The treatment
significantly reduced expectorated blood volume,
shortened the mean length of hospital stay, and
decreased the number of patients who required
invasive procedures such as interventional bronchoscopy or angiographic embolization to control bleeding. In addition, the hemoptysis recurrence rate was
also reduced at the 1-year follow-up (p = 0.009).
Inhaled TXA did not induce additional side effects.
Tranexamic acid is also used in epistaxis treatment. Epistaxis may occur in patients taking antiplatelet medications such as acetylsalicylic acid
and suffering from other disorders that affect the
coagulation cascade. Some nosebleeds may be difficult to control, and they can lead to hypovolemic
shock in extreme cases. The efficacy of TXA for the
treatment of epistaxis in patients taking antiplatelet
drugs was examined in a randomized control trial.
Patients received topical TXA at 500 mg in 5 mL.
Within 10 minutes after treatment, bleeding was
stopped in 73% of the patients in the TXA group
vs 29% of the patients who received anterior nasal packing (ANP). Epistaxis treatment with topical
TXA also reduced recurrent bleeding at 1 week and
improved patient satisfaction in comparison with
ANP [36].
The potential use of TXA in pediatric hemorrhagic trauma was explored by Beno et al. [37]. Based
on the existing evidence that TXA can be effectively and safely used for hemorrhage treatment in
adults, the authors concluded that the drug should
be considered for use in trauma patients younger
than 16. The administration of TXA to pediatric
trauma patients was also examined in a combat
setting. Pediatric trauma admissions to a NATO
hospital in Camp Bastion, Afghanistan, between
2008 and 2012 were analyzed. Tranexamic acid was
administered mainly to patients with severe abdominal injuries and metabolic acidosis. The treatment
decreased mortality, and adverse safety- or medication-related complications were not identified

[38]. According to revised ERC guidelines (2021),
children requiring transfusions after severe trauma,
including TBI, should receive TXA as soon as possible at a loading dose of 15–20 mg/kg, followed
by an infusion of 2 mg/kg/h over 8 hours [39].
The administration of TXA to children had not
been recommended by the ERC guidelines of
2015 [40].

RESULTS
The effectiveness of TXA treatment in bleeding
control has been evaluated based on an extensive
literature review. The results of randomized trials
such as CRASH-2 and MATTERs indicate that TXA
reduces trauma mortality caused by hemorrhage
provided that it is administered as soon as possible,
not later than 3 h after injury. The efficacy of TXA in
managing PPH was demonstrated by the WOMAN
trial. Tranexamic acid was also found to be effective
in the treatment of epistaxis and hemoptysis. These
disorders do not constitute traumatic injuries, but
they can pose a challenge for medical personnel
operating in both pre-hospital and hospital settings,
and TXA can be highly useful in managing these
conditions. However, TXA did not reduce mortality
or the incidence of serious complications in patients
with gastrointestinal bleeding (HALT-IT), aneurysmal
subarachnoid hemorrhage (ULTRA) or hyperacute
primary intracerebral hemorrhage (TICH-2).
There is substantial evidence to indicate that
TXA is useful in pre-hospital care provided by emergency medical services (with the above exceptions).
Tranexamic acid not only reduces hemorrhage.
The CRASH-3 trial demonstrated that TXA can be
also effectively administered to patients with TBI.
Despite the fact that the results were less conclusive than the findings of the CRASH-2 trial, TXA
is recommended for use in both military and civilian emergency medical care, and these guidelines
should be respected. Tranexamic acid is generally
safe, and it does not cause significant or frequent
side effects. Dose regimes and administration methods are relatively simple and based on international
guidelines. According to the authors, the list of
contraindications for TXA is short and easy to remember. The discussed drug is also cheap and its
early administration is cost-effective. The cost of 1 g
of TXA was estimated at $5.70 (international dollars
based on a study published in 2011).
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DISCUSSION
The results of CRASH-3 [41] and WOMAN [42]
trials and their interpretation have also attracted
some criticism in the scientific community. Morgenstern [41] observed that “TXA is not a wonder
drug”, and the authors subscribe to this opinion. Despite evidence that TXA can substantially
benefit trauma patients, it cannot be expected
to work miracles in massive hemorrhages, and it
can decrease mortality only in selected cases and
under supportive conditions. Therefore, healthy
skepticism is advocated until the efficacy of TXA
treatment has been established beyond doubt in
further research.
The hypothesis postulating that TXA undergoes
hydrolysis and, consequently, loses its therapeutic
efficacy when diluted seems doubtful. In the HALTIT trial, both the loading dose and the maintenance
dose were diluted. The study found that TXT did
not reduce mortality from gastrointestinal bleeding,
but a higher incidence of venous thromboembolic events in the treated group suggests that TXA
prevented the dissolution of blood clots. Dilution
could compromise the efficacy of TXA, but further
research is needed to confirm this observation, especially since the hydrolysis hypothesis has not been
validated in other studies. According to the authors,
the influence of the administration method on the
efficacy of TXA should be evaluated in a separate
study. Tranexamic acid continues to attract significant interest, and such studies could be expected in
the near future.

associated with TXA administration by paramedics
should be examined in the future. Further research
could substantially contribute to the discussion on
the role of TXA in Polish emergency medicine.
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ABSTRACT
INTRODUCTION: Firefighters, as the first responders to disasters, are exposed to dangerous and stressful situations and experience high job stress due to the nature of their work, affecting various physical and mental
health dimensions. The aim of this study was to assess job stress in Iranian firefighters by systematic review.

MATERIAL AND METHODS: PRISMA guideline was used to conduct the present study. Data resources of SID,
Magiran, Scopus, PubMed, ISC, Web of Science, and Google Scholar were searched. Conference papers and
the reference list of retrieved articles were screened to identify additional studies. Literature searches were
conducted in both Persian and English without any time limit until the end of 2020.

RESULTS: Initially, 147 studies were identified, and finally 13 eligible studies were systematically reviewed.
In this study, 2378 Iranian firefighters were studied. Most of the studies had cross-sectional designs.

CONCLUSIONS: The results of the present study showed that most Iranian firefighters are exposed to job
stress, influencing other life aspects such as quality of life, job satisfaction, etc. As appropriate interventions
can reduce job stress, providing firefighters with adequate training at the beginning of employment and
also with in-service training, it is possible to reduce their job stress.

KEY WORDS: occupational stress; job stress; firefighters; Iran
Disaster Emerg Med J 2022; 7(4): 239–244

INTRODUCTION
Job stress affects persons working in a certain job,
depending on his/her experience and strength or
weakness in facing existing conditions. Feedback
on job stress may affect the person’s physical, psychological, and behavioral dimensions [1]. Also, job
stress has adverse consequences on organizations [2].
Firefighting, not only because of the dangerous effects of smoke and fire but also the duty of firefighters

to protect victims, is one of the most stressful professions [3]. Firefighters, as first responders to disasters
and because of their roles and responsibilities, face
many risks and therefore are exposed to physical and
mental exhaustion [4]. Therefore, they are exposed
to adverse mental health consequences such as depression, posttraumatic stress disorders (PTSD), acute
stress, and anxiety [5]. Numerous factors including
work and living conditions, protective clothing, col-
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leagues and superiors, and fear of leaving their families during missions expose firefighters to stress
[6]. Due to the nature of their jobs, firefighters are
often exposed to dangerous and stressful situations,
and frequent contact with traumatic events can notably impact their physical and mental health [7].
Firefighters due to high job stress and frequently
facing traumatic events are particularly susceptible
to behavioral disorders, reduced life quality, and
long-term mental and physical problems [8, 9]. Firefighters due to occupational mental and physical
stress are easily exhausted, and this stress can be
expressed as excitement and anger. On the other
hand, occupational exposition to stressful events
further exposes them to alcoholism and post-traumatic stress disorder [10, 11]. The results of a study
in Iran showed that 98.9% of firefighters and 97.3%
of pre-hospital emergency personnel had low-moderate stress, and the severity of stress was higher
among firefighters than pre-hospital emergency personnel [12]. Numerous studies have been conducted
to determine job stress among Iranian firefighters;
however, a comprehensive study has not yet been
conducted to investigate this issue. So, the aim of
the present study was to assess job stress among
Iranian firefighters. This can provide a basis for planners, managers, and policy makers to implement
measures to reduce job stress in this population.

MATERIAL AND METHODS
We used the Preferred Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) guideline
for conducting this study [13].

Search strategy
In this study, we searched the data resources of
Scopus, PubMed, Web of Science, Google Scholar,
SID, ISC, and Magiran. Conference proceedings and
the reference lists of retrieved articles were also
checked to find additional related articles. Initially, based on experts’ views, related studies were
extracted using MeSH keywords and their Persian
equivalents: ‘firefighter’, ‘fire and rescue personnel’,
‘fire fighter’, ‘first responder’, ‘job stress’, ‘job-related stress’, ‘work-related stress’, ‘workplace stress’,
‘work place stress’, ‘professional stress’, ‘occupational stress’, and ‘Iran’.
In the next step, search strategies were designed
using appropriate Boolean operators and search

240

fields for each database. Searches were performed
in both Persian and English without any time limit
until the end of September 2020.
Here, an example search syntax has been shown
for PubMed: [(firefighter* or ‘fire and rescue personnel’ or ‘fire fighter*’ or ‘first responder*’) and
(‘job stress*’ or ‘job-related stress*’ OR ‘work-related stress*’ or ‘workplace stress*’ or ‘work place
stress*’ or ‘professional stress*’ or ‘occupational
stress*’) and (Iran)].

Eligibility criteria
All the studies such as review, quantitative and qualitative articles assessing job stress among Iranian
firefighters were included. Investigating psychological consequences other than job stress in Iranian
firefighters was considered as an exclusion criterion.

Selection of studies
Initially, 147 studies we extracted and entered into
EndNote X7 software. In the next step, after removing duplicates, 92 studies were further screened.
Two researchers (AS and MG) independently read
the full texts of related studies and finally selected
25 articles.

Quality assessment
Two researchers (AS and MG) independently evaluated the quality of the selected studies. the appraisal
tool for cross-sectional studies (AXIS) [14], Joanna Briggs Institute (JBI) [15], Consolidated Standards of Reporting Trials (CONSORT) [16], and the
Mixed Methods Appraisal Tool (MMAT) [17] were
used to quality assessment of cross-sectional, quasi-experimental, randomized clinical trial (RCT) and
mixed-method studies respectively.

Data extraction and synthesis
For data extraction, the research team initially designed a checklist via Microsoft Word software, and then two researchers (AS and MG) independently entered required data including the
first author’s name, year of publication, sample
size, location of study, and studies’ findings into
the checklist. In the phases of Selection of studies, quality assessment and data extraction of any
disagreement between the two researchers was
resolved through group discussion. The results of
the included studies were qualitatively analyzed
(Tab. 1) [1, 12, 18–35].
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Table 1. The specifications of the extracted articles for systematic review

First Author
Sajjadipoor [18]

Year of
Study design
study

Location

Sample
size

Findings

2018

Cross-sectional

Yazd

80

Job stress reduces firefighters’ life satisfaction

Baghianimoghadam 2015
[19]

Cross-sectional

Ahvaz Yazd

244

Firefighters need to be supported by the organization
and other colleagues and training programs focusing on
communication skills

Karimian Zo [20]

2018

Cross-sectional

Mashhad

258

Job stress and tolerance of shift work are prerequisites
for marital satisfaction, and a reduction in job stress and
increased tolerance can promote marital satisfaction

Nodoushan [21]

2019

Cross-sectional

Yazd

160

Participants had relatively low levels of job stress, and
there was a relationship between job stress and workrelated incidents

Darvishi [22]

2015

Cross-sectional

Sanandaj

50

Job stress was high among firefighters; it is particularly
affected by work conditions and environment and
reduces job satisfaction

Hoseinabadi [23]

2019

Cross-sectional

Mashhad

28

There is a relationship between job stress and burnout,
and job stress has a significant impact on a person’s lack
of success

Rahimi [24]

2019

Cross-sectional

Tehran

149

Approximately one-third of participants had moderate to
severe stress, and there was a relationship between job
stress and burnout

Kazeronian [25]

2019

Cross-sectional

Tehran

228

24-hour work shifts are linked with job stress. Focusing
on the work-shift-related causes of job stress can
increase job satisfaction and reduce job stress

Hoseinzadeh [1]

2013

Cross-sectional

Tehran

55

More than half of studied firefighters suffered from job
stress and needed to be educated regarding coping skills

Ziaei [12]

2014

Cross-sectional

Kermanshah

89

The severity of job stress was higher in firefighters than
medical emergency workers

Sepidarkish [26]

2014

Cross-sectional

Tehran

312

The level of stress was relatively low among studied
subjects. Periodic evaluations can be helpful in identifying
vulnerable people and consulting them

Bolghanabadi [27]

2019

Cross-sectional

Nishapur

65

Firefighters had high levels of job stress and workload
and low levels of quality of life and job satisfaction

Yazdi [28]

2001

Cross-sectional

Tehran

155

Firefighters’ greatest job stress was related to physical
effort and exposition to hazardous substances

Dortaj [29]

2012

Quasi
experimental

Tehran

80

Cognitive therapy regarding dealing with occupational
problems reduces job stress and increases job satisfaction
in firefighters

Hatami [30]

2019

Cross-sectional

Mashhad

130

Job stress affects firefighters’ ability to work

Mehrabian [31]

2017

RCT

Rasht

128

Stress management training improves firefighters’
communication skills and prevents from the exacerbation
of stress

Talebi [32]

2020

Quasi
experimental

Tehran

60

Aerobic exercise and stress coping skills reduce job stress
and improve the performance in firefighters

Rajabi [33]

2020

Mixed
method

Shiraz

65

Organizational parameters are among the most common
factors contributing to job stress in firefighters, and
improving job stress requires management strategies

Mohamadi [34]

2013

Cross-sectional

Ahvaz

270

Work environment along with economic, social, and
cultural factors have the greatest impact on firefighters’
job stress, on the other hand, firefighters’ job stress is
influenced by their general health

KhodabakhshiKoolaee [35]

2018

Quasi
experimental

Tehran

30

Stress management training reduces burnout and
increases life quality in firefighters
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Records identified Additional records
through database
identified through
searching (n = 140) other sources (n =7)

Records after duplicates
removed (n = 92)

Records screened
(n = 92)

Records
excluded
(n = 67)

Full-text articles assessed
for eligibility (n = 25)

Full-text articles
excluded, with
reasons (n = 5)

Included

Studies included in
qualitative synthesis (n =20)

Studies included in
quantitative synthesis
(meta-analysis) (n =20)

FIGURE 1. The flow diagram of the study based on the PRISMA
guideline

RESULTS
Based on a comprehensive search, 147 studies were
initially extracted, and after removing duplicates,
92 studies were screened, of which 25 studies were
selected for full-text review. At last, 20 studies were
selected for quality assessment (Fig. 1). The selected
studies had been conducted between 2001 and
2020. Overall, 2378 Iranian firefighters had been
studied. In terms of study design, 14 studies were
cross-sectional, one was an RCT, one had a mixed
design, and finally, three were quasi-experimental
studies. Regarding location, most of the studies
(n = 8) had been conducted in Tehran.

DISCUSSION
In the present study, it was shown that in most of
the reviewed studies, job stress was high among
Iranian firefighters. The results of a study by Kim
in South Korea also showed that firefighters had
high levels of job stress and the fact that job stress
was associated with the incidence of occupational
damages and problems [36]. The results of a review
study by Sahebi et al. [37] in 2020 showed that
the prevalence of PTSD was 23.17% among Iranian
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firefighter. Another study by Golitaleb et al. [38]
revealed that the prevalence of PTSD was 50.20%
among pre-hospital emergency personne. Klimley
et al. [40] also stated that more than 80% of first
responders (police, firefighters, and EMS personnel) had experienced occupational traumatic incidents, and the prevalence of PTSD was estimated as
10–15% among them [39–41]. The results of these
studies are in line with those of the present study
and emphasize the high level of job stress among
first responders, especially firefighters. As first responders, because of the nature of their jobs, are
among the first individuals who arrive at the scene
immediately after the accident, they may face many
traumatic and stressful events, so the risk of job
stress is high among these people. Therefore, these
people should be periodically and regularly screened
for any evidence of job stress.
Another issue addressed by the reviewed studies
was the association of job stress with burnout and
job satisfaction, as well as firefighters’ quality of life.
The results of a study by Jung et al. [39] in South
Korea in 2020 showed that there was a positive
correlation between job stress and burnout in firefighters. Also, Yun et al. [41] showed a significant
relationship between job stress and burnout among
EMS personnel. Namdari et al. [42] in 2014 showed
that there was a negative relationship between EMS
staff’s quality of life and their job stress, meaning
that a higher level of job stress predicted a lower
quality of life. According to studies, social support
via positive adaptation can reduce burnout among
firefighters [43]. Other studies have shown that religiosity and spirituality have positive effects on mental
and physical health and reduce stress and increase
the quality of life [44]. The results of these studies,
in parallel with our observations, emphasize the role
of job stress as a contributing factor to burnout and
reduced quality of life in first responders, especially
firefighters. As job stress can ensue negative consequences such as burnout and reduced quality of
life, people who are vulnerable to job stress must be
supported and followed up continuously to reduce
the incidence of these adverse complications.
Another issue highlighted in this study was the
effect of interventional measures in reducing job
stress in firefighters. The results of studies have
shown that active encountering and social support may have key roles in reducing PTSD among
firefighters [45]. Baek et al. showed that listening
to music reduced job stress in firefighters [46].
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On the other hand, adaptation to job stress promotes firefighters’ resilience and also improves their
performance [47]. The results of the mentioned
studies are consistent with ours and highlight the
role of interventional programs in reducing job
stress in firefighters. Considering that firefighters are
exposed to chronic workplace-related stress which
in turn affects other aspects of their lives, including
quality of life and job satisfaction, implementing
appropriate educational interventions such as stress
adaptation and coping methods can reduce their
job stress to some extent.

5. Chirico F, Crescenzo P, Sacco A, et al. Prevalence of burnout syndrome
among Italian volunteers of the Red Cross: a cross-sectional study. Ind
Health. 2021; 59(2): 117–127, doi: 10.2486/indhealth.2020-0246,
indexed in Pubmed: 33473066.
6. Kazronian S, Zakerian S, Saraji J, et al. Reliability and Validity study of
the NIOSH Generic Job Stress Questionnaire (GJSQ) among Firefighters
in Tehran city. Health Safety Work. 2013; 3(3): 25–34.
7. Straud C, Henderson S, Vega L, et al. Resiliency and posttraumatic
stress symptoms in firefighter paramedics: The mediating role of
depression, anxiety, and sleep. Traumatology. 2018; 24(2): 140–147,
doi: 10.1037/trm0000142.
8. Carpenter GS, Carpenter TP, Kimbrel NA, et al. Social support, stress, and suicidal ideation in professional firefighters. Am J Health Behav. 2015; 39(2):

Strengths and limitations

191–196, doi: 10.5993/AJHB.39.2.5, indexed in Pubmed: 25564831.

The present study was the first comprehensive report on the job stress of Iranian firefighters. One of
the limitations of this study is about bounding job
stress papers in Iranian firefighters.

9. Kim W, Bae M, Chang SJ, et al. Effect of burnout on post-traumatic
stress disorder symptoms among firefighters in korea: data from
the firefighter research on enhancement of safety & health (FRESH).
J Prev Med Public Health. 2019; 52(6): 345–354, doi: 10.3961/
jpmph.19.116, indexed in Pubmed: 31795611.
10. Lee S-S, Jeong S, Choi Y-S. The effect of stress coping on resilience of

CONCLUSIONS

firefighters. Biomed Research. 2019; 30(2).

The results of the present study showed that most
Iranian firefighters are exposed to job stress which
can further affect their other life dimensions such
as quality of life, job satisfaction, etc. Because implementing interventional programs can reduce job
stress in these people, it is advisable to consider
appropriate interventions, strengthen religion and
spirituality and training at the beginning of employment, as well as in-service training, to reduce job
stress in these individuals.

11. Zegel M, Tran JK, Vujanovic AA. Posttraumatic stress, alcohol use,
and alcohol use motives among firefighters: The role of distress
tolerance. Psychiatry Res. 2019; 282: 112633, doi: 10.1016/j.psychres.2019.112633, indexed in Pubmed: 31708250.
12. Ziaei M, Yarmohammadi H, Laybidi MI, et al. Comparison of occupational stress among personnel of firefighting and emergency medical
stations of kermanshah (Iran) in 2013. World J Med Sci. 2014; 10(3):
362–367, doi: 10.5829/idosi.wjms.2014.10.3.8316.
13. Moher D, Liberati A, Tetzlaff J. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA Statement. Open Med. 2009;
3(3): e123–e130, indexed in Pubmed: 21603045.
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ABSTRACT
INTRODUCTION: Disasters are the result of interaction between hazards, vulnerabilities, and capacities. Social
factors play a vital role in the occurrence of disasters and their related injuries too. Accordingly, the present
study aimed to identify the social determinants of disasters and their associated injuries.

METHODS: In this scoping review, grey literature, as well as international and Iranian databases were extensively reviewed using the keywords associated with the title of the study. They were then screened and finally,
the related studies were employed in the present study.

RESULTS: A total of 14 categories were identified as social factors contributing to the occurrence of disasters
and the related injuries including demographic characteristics, literacy and illiteracy, employment and unemployment, place of residence and its quality, social infrastructure, society disaster risk perception, social
capital, community health status, trusteeship and leadership, cultural factors and community participation,
economic status, minority, family management, and social harms.

CONCLUSIONS: In general, various social factors were found to affect the occurrence of disasters and their
injuries, which should be taken into account when planning to reduce the risk of disasters. However, such
programs are not certainly comprehensive without considering these factors.

KEY WORDS: disasters; social factors; injuries; vulnerability
Disaster Emerg Med J 2022; 7(4): 245–254

INTRODUCTION
Disasters are so-called widespread events that
have constantly challenged human lives throughout history. These events impose destructive effects on human societies and subdue them with
their power [1]. For example, disasters have killed
more than 700 000 worldwide, injured more than

1.4 million and made 23 million homeless during
2005–2015 [2]. In 2015, a total of 376 disasters
occurred in 117 countries, causing 22 765 deaths
and affecting 110.3 million [3]. In the 21st century,
earthquakes led to the death of 1.87 million worldwide. During 1980–2009, 372 534 deaths, as well as
995 219 injuries occurred and more than 61 million
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were affected by the earthquakes [4]. Japan (2011)
and Haiti (2010) earthquakes with 28 000 and
225 000 deaths, respectively, are examples of these
deadly events in recent years [4]. Based on global
reports, new hazards, leading to severe economic,
social, health, cultural, and environmental effects,
have been created in recent years too [2].
Furthermore, scholars claim that the global climate is changing [5] and due to human activities
the process of such a change is alarming. The intergovernmental panel on climate change, while confirming this change, predicts that the frequency and
severity of natural hazards related to climate change
such as floods, extreme weather, and droughts etc.
will increase in the future [6]. Therefore, although
disasters are among the most widespread phenomena in the world, they will be more prevalent in the
coming years. Despite the fact that different governments around the world have taken various actions,
especially after the 1990s nomination as a Decade of
Disaster Reduction, [3] disasters continue to disrupt
the lives of the people worldwide.
Natural hazards cause no problem per se since
many of them are part of the function of nature.
However, these hazards create substantial human
losses when they occur in vulnerable communities [7]. Vulnerability has different dimensions
and many factors are involved in its formation.
The social dimension, for instance, is one of the
important dimensions of vulnerability and social
factors are effective in creating and enhancing
vulnerabilities [8].
Social determinants and factors contributing to
the occurrence of disasters, deaths, and their resulting injuries have not yet been well identified. Given
that the lack or weakness of these factors can affect
the rate of vulnerability or capacity of the community to respond to disasters, identifying these hazards
can help the authorities to take the necessary interventions. Accordingly, the current study sought to
identify the social determinants of the occurrence of
the disaster and their related injuries.

METHODS
Effective social factors on the occurrence of the
disasters and their related injuries were extracted through scoping literature review using Arksey and O’Malley’s proposed framework (Hilary
Arksey, 2007 #10237). To this end, keywords such
as the ‘social determinants’, ‘social factors’, ‘effec246

tive factors’, ‘disasters’, ‘natural disasters’, ‘manmade disasters’, ‘technological disasters’, ‘injuries’,
in combination with each other were searched on international and national databases until 2018 (e.g.,
Web of Science, Scopus, Medline, as well as Magiran, SID, Iranmedex, Medlib, and Irandoc) and
Google Scholar search engine.
The search strategy was:
((social determinants [Title/Abstract]) OR social
factors [Title/Abstract]) OR effective factors [Title/Abstract]) AND disasters))), (((social determinants[Title/Abstract]) OR social factors[Title/Abstract]) OR
effective factors[Title/Abstract]) AND injuries))), (((social determinants[Title/Abstract]) OR social factors[Title/Abstract]) OR effective factors[Title/Abstract])
AND natural disasters))), (((social determinants[Title/Abstract]) OR social factors[Title/Abstract]) OR
effective factors[Title/Abstract]) AND manmade disasters))), (((social determinants[Title/Abstract]) OR
social factors[Title/Abstract]) OR effective factors[Title/Abstract]) AND technological disasters))).
Moreover, manual search methods for the references of the related articles, as well as grey literature
and guidelines were used to complete the investigation.
The search results were entered into the EndNote X6 software and duplicated titles were deleted. Then, two researchers examined the titles of
the remaining articles in terms of their relevance
and expressed their opinion in this regard. Finally, the investigated articles were included in the
study if they were related to the title, otherwise,
they were excluded. In the case of any conflict, the
problem was resolved by the consensus between
the researchers. After removing unrelated titles, the
abstracts of the articles and their relevance to the
topic of the current research review were studied
by two researchers. At this stage, unrelated articles
were excluded from the study. Then, the original
texts of the remaining articles were investigated
and the social factors affecting the disasters and the
resulting injuries were extracted by means of using
a data extraction table.
The inclusion criteria were having an abstract in
English or Persian, addressing the factors affecting
the disasters and injuries, and being original or review articles.
Additionally, the exclusion criteria included the
lack of the above-mentioned criteria, lack of access
to the articles, letters to the editor, and articles written for the congress and conferences.
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RESULTS
Searching for the keywords in international and Iranian databases resulted in 2,743 articles, out of
which 2,344 titles were identified as irrelevant to the
topic by initial screening (reviewing the titles) and
were excluded from the study. In addition, a number of 51 articles out of the 348 remaining articles
were duplicates and thus were removed. Further,
the investigation into the abstracts of the remaining
348 articles, whose titles were related to the topic of
the study, 315 other articles were found to be irrelevant, and finally, 34 articles were left. It is noteworthy that 4 other articles, obtained from a manual
review of the references of the articles, were added,
and finally, 38 articles were studied.
Totally, 15 countries around the world conducted studies among which Iran ranked first followed
by the United States and China. The first paper in
this regard was published in 2003, and since 2015,
7 articles have been published per year. In other
words, a total of 104 researchers implemented and
published these articles (on average, 2.79 persons
per article). The details related to the articles and
their findings are provided in Table 1.
In these 38 articles, 426 social factors were generally highlighted which were then merged. Therefore, 14 categories of contributing social factors related to the occurrence of disasters and the resulting
injuries were identified as follows:
1. Demographic characteristics
2. Literacy and illiteracy
3. Employment and unemployment
4. Place of residence and its quality
5. Infrastructures status
6. Society risk perception
7. Social capital
8. Health status of the community
9. Trusteeship and leadership (quality of community administration)
10. Cultural factors and community participation
11. Economic status
12. Minority
13. Family management status
14. Social harms.
The social factors, included in the subgroup
of these categories, are presented in Table 2 in detail.

DISCUSSION
The current study aimed to provide a scoping overview to identify the social determinants of disasters

and their resulting injuries. To this end, the keywords
were searched on international and national databases and the articles were screened, out of which
38 related cases were included in the study. Then,
social factors were extracted accordingly. Finally, after integrating similar ones, and classifying the obtained factors, the number of 14 categories of social
factors were determined.
Population density, namely, the number of inhabitants per square kilometer of land area, was among
the social determinants in many articles. According
to the authors of these articles, the greater density
of the population in a community causes further
injuries to the individuals from the disaster. However,
high population density can be due to high population growth or low income which leads to the
residency of a higher number of people in a small
area. Furthermore, the proportion of children and
adolescents is greater in societies in which the rate
of population growth is high. Therefore, the higher
the number of children in a community, the more
vulnerable that community is. Population quality
and structure, as well as age and gender structure,
are other factors that can be related to vulnerability
and to each other.
Moreover, a high proportion of the elderly in
the population structure of a community can be
another factor regarding the vulnerability of that
community. Living in a village and high proportion
of the rural population in a society is considered as
one of the influential factors in the creation of more
vulnerability and, accordingly, can be a major cause
of alteration of a hazard to disaster and thus leading
to high rate of death and morbidity.
Studying and understanding the available resources are regarded as factors that help humans
obtain the required information in different areas,
including the method of preventing and reducing
the risk of disasters and taking actions accordingly.
This is naturally associated with the literacy of the
individuals. Additionally, observing justice in such
training (e.g., all the people in society including
women and girls have access to educational facilities and the literacy rate of the women is high) was
another social factor that, according to the authors
of the articles, was related to the disasters and the
resulting injuries.
Employment status in the community, unemployment rate, employment in one sector or insecure occupations, employment in primary occupations, as well as the number of people working in an
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Table 1. Specifications of the articles and documents identified by the extensive article review in Iranian and
international databases and social factors mentioned in such databases

Journal title

Publication
year

Social determinants of disasters occurrence and injuries

1

Journal of Rescue and Relief

2012

Density, marginalization, urbanization, culture of hazard, quality of
life [9]

2

Journal of Geographic Space

2015

Income, education, risk perception, age, social capital, quality of
neighborhood, gender, knowledge, job status and dignity, social
base, fidelity, race, religion, attitude, social relation [10]

3

Urban Management Studies

2017

Density, historical characteristics, urbanization, cultural
characteristics, education, security, human right [11]

4

Journal of Geographic Space

2014

Institutional factors, neighborhood, social collaboration, accessibility
to health and local services [12]

5

Disaster Management and Prevention
Knowledge

2016

Social capital, culture, public engagement, health, health care
coverage, knowledge, risk attitude, local risk perception, quality of
life, special needs groups, age, skills [13]

6

Disaster Management and Prevention
Knowledge

2017

Unsafe occupation, population density, risk perception, job,
vulnerable groups, education, leadership, management, social
capacity, response mechanisms, adaptation strategies, governance,
ethical standards, NGOs, responsibility [14]

7

Journal of Geographic and Planning

2016

Poverty, engagement culture, density, occupation, settlement texture,
family size, illiteracy, population growth, sex [15]

8

Journal of Natural Environment Hazard 2016

Density, marginalization, informal settlement [16]

9

Human Geography Research Quarterly

2015

Density [17]

10

Human Geography Research Quarterly

2017

Density, education, poverty, risk perception, sex, age, health,
ownership status [18]

11

Journal of Environmental Planning
and Management

2015

social capital (trust, norms, networks), human capital (education,
health, skills, information), economic capital (income, savings,
investments), demographics (age, race, class, gender, occupation,
social networks and embeddedness, community values, cohesion),
economic (employment, property, wealth generation, municipal
finance/revenues) [19]

12

Journal of Homeland Security and
Emergency Management

2011

Socio-economic status: income, poverty, employment, education,
household composition/disability: age, single parenting, disability,
minority status/ language, race, ethnicity, marginalization, language [20]

13

Plos One

2018

Demographics, population density, illiteracy, migration, community
services: health access, access to sanitation, transportation, urban
green space, fire station, sheltering capacity, economic stability,
employment [21]

14

Nat Hazards

2014

Social vulnerability (socio-economic, built environmental), rural,
agricultural population, employing structure, urbanization, age
structure, medical services, population density, savings, gender,
education, medical services, transportation, development [22]

15

International Conference on Circuits
and Systems (CAS 2015)

2015

Coverage of police office and fire brigade, medical institution,
medical staff, risk perception, social insurance, income, employment,
illiteracy, age, density, population growth rate, dependency rate [23]

16

Nat Hazards

2012

Total population, housing unit, sex, race, mobile homes, poverty,
telephone availability, vehicle availability, family structure,
urbanization, ethnicity, occupation, employment, social instability,
social achieved, social ascribed [22]

17

Sustainability

2016

Economic factor, GDP, density, industrialization, poverty, quality of
population, floating population [24]

18

Disaster Prevention and Management

2016

Culture, region, tradition, divorce, abortion, euthanasia, suicide [25]

→
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Table 1 (cont.). Specifications of the articles and documents identified by the extensive article review in Iranian
and international databases and social factors mentioned in such databases

Journal title

Publication
year

Social determinants of disasters occurrence and injuries

19

Nat Hazards

2015

Governance, health, well-being, previous experience, age, gender,
faith organizations, language, social networks, sense of community,
risk perception, risk awareness, educational level, personal faith, trust
in authorities [26]

20

Journal of Comparative Policy Analysis: 2012
Research and Practice

Gender, social class, ethnicity, race, seniority, place, social networks [27]

21

Disasters

2016

Education, training, markets, institution, poor infrastructure,
population growth, freedom, urbanization [28]

22

International Journal of Disaster Risk
Reduction

2017

Social networks, school networks [29]

23

Graduate School of Management
Research

2012

health status, education, awareness, social capital, demographics,
social networks, values [30]

24

International Journal of Strategic
Property Management

2010

Culture [31]

25

Not published in a journal

2013

Social networks [32]

26

Marine technology society journal

2006

Poverty, gender, age, disability, minority, tenancy, race, ethnicity [33]

27

International Journal of Disaster Risk
Reduction

2016

Gender, public health conditions, public infrastructure, migration,
divorce, population density, race, ethnicity, minority, housing,
social security, population growth, education, rural-urban areas,
employment, inequality, social networks, dependency, group
quarters, level of democracy, gender equity, disability, stakeholder
involvement, special needs population, working population in
primary, secondary and tertiary sector [34]

28

Asia Pacific Viewpoint

2014

Inequality, poverty, infant mortality, income, urbanization [35]

29

International Journal of Disaster Risk
Reduction

2017

Poverty, gender, marginalization, medicinal plants, organizational
networks, social cohesion, political cohesion, economic affluence,
governance, migration, tribes, aging [36]

30

Demography

2007

Social inequality, population, organization, rural population,
density, household size, minorities, race, educational rate, linguistic
differences, poverty [37]

31

International Journal of Disaster Risk
Reduction

2017

Culture, social perception [38]

32

Int J Disaster Risk Sci

2017

Capability, social capital, knowledge, participation, human rights,
governance structure, social protection, lifestyle, population growth,
culture, customs, habitual practices, family networks, family support
[39]

33

The Australian Journal of Emergency
Management

2007

Trust, leadership, collective efficacy, social capital, social cohesion
and sense of community, community involvement, existing norms/
attitudes/values, communication and information, resource
dependency [40]

34

Urban - Regional Studies and Research 2011
Journal

Age, gender, education, knowledge, poverty, marginalization, race,
ethnicity, beliefs, religion [41]

35

The Australasian Journal of Disaster
and Trauma Studies

2010

Governance, resilience, social capital, social change, migration,
tourists and tourism industry [42]

36

Social science quarterly

2003

Personal wealth (poverty), Age, density of the built environment
(density of manufacturing and commercial establishment housing
units, new housing permit), economic dependency, housing stock
and tenancy, ethnicity, infrastructure dependence [43]

→
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Table 1 (cont.). Specifications of the articles and documents identified by the extensive article review in Iranian
and international databases and social factors mentioned in such databases

Publication
year

Journal title

Social determinants of disasters occurrence and injuries

37

Norwegian Journal of Geography

2011

Population structure and socioeconomic status (households with
income less than population 67 years or older, population living in
nursing homes, receiving invalidity pension , households earning
more, median income, participating in the labor force , population
with 5 years or younger, employed in health care and social services),
skill (only lower secondary education, employed in primary sector,
first or second generation non-western immigrants, first generation
western immigrants, employed in low skill service sector, with 4 years
or more of tertiary education, gender equality, value of housing
units), unemployment and demographic lability (unemployed,
population moving to other municipalities, single-parent households,
median per capita capital assets) [44]

38

Plos Currents Disasters

2015

Educational equity, age, transportation access, communication
capacity, language competency, special needs people, health
coverage, housing capital, employment, equality, single sector
employment, female employment, business size, migration, political
engagement, social capital, religion, social security [45]

Table 2. Influential social factors in the occurrence of disasters and their associated injuries

Social dimension

Social vulnerability examples

Demographic characteristics

Population high density, high family size, a high proportion of children and the elderly in
total population, gender and gender inequity

Literacy and illiteracy status

High rates of illiteracy, low illiteracy, education inequity

Special features

Disability, single parenting, accommodation in sanatorium

Health status

Health services accessibility, health indicators low rates, lack of health specialists

Employment and unemployment

High rates of unemployment, job inequity, occupancy in initial levels of industrials, tourism
status

Trusteeship and leadership (quality Society government status, government durability, government structure, level of democracy
of community administration)
Attitude to risk

Risk awareness, risk attitude, risk understanding, risk perception

Place of residence and its quality

Marginalization, villagers, low quality of neighborhood, residency in un-safe and vulnerable
structures, slums, residential context, informal accommodation

Economic status

Low income, high liability, high inflation, economical disruptions, rate economical
dependency, high prevalence of poverty

Social capital

Low social cohesion, low political participation, low social participation, cultural
characteristics, social capital, social relationship, social capacity, social networks, social
instability, social class, social security, social order (discipline), social changes, historical
characteristics, social equity, human right, human capital, lifestyle, quality of life,

Minority

Minority races and religions, minorities, linguistic differences, migration

Family management status

Family structure, family size, familial networks, family support

Social harms

Victims of social harms, divorce, suicide, crime, rape, distrust, addiction, theft, violence,
smuggling, captivity, prisoner

Infrastructures status

Accessibility to social and local services (fire stop stations, EMS, Police, shelter, lifelines, mass
media)

Community governance

Governance stability, governance structure, level of democracy, community management
and leadership, adaptation strategies, organizational networks, trust on governance
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industry, tourism, and health area were all among
the factors which were effective in the occurrence
of the disasters and injuries.
In addition, individuals’ employment was perceived to be directly related to their income. Income
can be effective in reducing the risk of disaster, along
with being a source of many other actions and factors. High income causes people not to select highrisk areas for living. Further, it helps the individuals use
engineering methods and more resistant materials in
building their residences against the hazards, ensure
their buildings and properties, and finally, compensate for the occurred disasters and return to their lives
more quickly. Furthermore, there exist other occupations including farming and fishing which are directly
related to hazards such as fire, drought, tsunami,
flood, hurricane, and all kinds of storms. Dependence
on an occupation, especially vulnerable jobs against
economic problems, can put the employees at risk.
Women’s occupation and employment were other
cases highlighted in different studies.
Although the place of residence, where people select to live, is itself affected by several other
factors, it is one of the factors contributing to the
incidence of disasters and an increase in the number of injuries. There are many people who live in
informal settlements and outskirts of the towns and
villages. These places are insecure and engineering
principles are not observed in their construction.
Moreover, they do not have access to social services
and are vulnerable to the occurrence of different
hazards. Additionally, providing emergency relief is
very difficult and occasionally impossible for these
places. In addition, urbanization and slums can
have positive or negative effects on the occurrence
of disasters due to their features, advantages, and
disadvantages. Being on a lease and housing per
capita for the households are among the other issues highlighted in the investigated articles. Finally,
other social harms such as immigration, divorce,
and suicide should be considered along with the
above-mentioned factors.
The existence and quality of various physical and
social infrastructures such as communication lines,
energy supply, roads and paths, hospitals, as well as
health and therapeutic centers, fire stations, police,
as well as relief and rescue bases, transportation
services, urban green spaces, safe shelters, and harbors, and industrialization have noticeable effects
on reducing the rate of vulnerability considering the
extent to which the societies enjoy these factors.

Different communities and individuals have various views and attitudes toward disasters. They attribute some of these disasters to God or nature,
consider them as an inseparable part of nature, and
believe that humankind is subdued by these disasters; further, they cannot take actions to prevent or
decrease the risk and thus are stuck with the disasters given their destiny and chance. There are other
groups of people and communities who do not
consider the risk of such cases negligible and therefore do not take them seriously. Furthermore, they
suppose the disasters are far from them and their
own place of residence and never imagine a day in
which they are stuck. Such people and communities
cannot think of the disaster until they are involved in
it. Contrarily, still other individuals and societies believe that many of the hazards and related disasters
are predictable and preventable even in unavoidable
cases including earthquakes. Accordingly, measures
can be taken to reduce and minimize the risks imposed by such disasters. These views are considered
social factors which themselves are affected by the
communities and thus can play a crucial role in managing the disasters.
The health status of the community, the coverage of health services, the health facilities availability
in the communities and their services accessible to
the public, and the readiness of these facilities to
provide the required health services for the people
and victims in the event of disasters are among the
factors which can be extremely effective in reducing the injuries and complications resulting from
such disasters.
A large number of studies focus on various issues such as the governments’ perspectives on the
disasters and the importance of their long-term and
short-term plans for decreasing the risk of disasters;
whether there are organizations for managing and
mitigating the disaster risks; what workgroups and
committees are predicted and formed to manage
these disasters; how they are funded and, in sum,
the trusteeship of the governments for undertaking
activities to reduce the risk of the disasters.
Collective and community-based practices and
actions are among the necessary actions for reducing the risk of disasters which require a serious and
extensive contribution of the members of society.
Moreover, the cooperation culture of the people can
play a significant role in this respect.
Communities, that belong to a minority group,
have different religions, races; languages, customs,
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and traditions compared to the majority of people
and are occasionally rejected by society for some reasons. Accordingly, they become extremely vulnerable
to various factors. Linguistic barriers often cause people not to understand the issued warnings appropriately and thus fail to take timely and effective actions.
The family is at the center of taking action for reducing the risk of disasters. The households’ preparation to face disasters has long been part of the
agenda of international organizations. However, the
structure of the families, family relationships, household size, family network and support, as well as
women’s role as a single parent or the head of the
household can influence these actions.
The risk is the result of an interaction between
both natural and human-made hazards and vulnerability in the available resources for disaster management [44]. Both of these factors are somehow
influenced by human and social factors. As mentioned earlier, climate change is one of the suspicious factors in increasing the incidence and severity
of different types of hazards [5, 6]. Climate change
is itself the outcome of human and social activities. Therefore, any action to decrease the risk of
disasters necessitates identifying these factors and
undertaking extensive interventions.
The Rockefeller Foundation identified seven
groups of factors contributing to inequity in the
field of health (e.g., residency, race, occupation,
gender, religion, education, economic status, and
social capital), all of which were found within the
extracted groups of the current study. Although
the above-mentioned factors were determined to
be effective in creating or worsening the inequity in
health, they can have a role in the occurrence of disasters [45]. In a document titled Social Determinants
of Health, five categories were pointed out, among
which age, gender, and heritage were highlighted.
Despite the agricultural and food production group,
the remaining social determinants of health influence the disasters and their imposed injuries.
Tagighzadeh et al. extracted various social factors
from different articles including academic justice,
age, accessibility to transportation systems, communication capacities, language, coverage of health
services, housing per capita, employment, income,
and its distribution, women’s employment, business
type and size, political integration, social capital migration, and place of residence [45]. The findings of
the current study are in conformity with the factors
noted in the above-mentioned article.
252

In another study, Pavgolia et al. [46] pinpointed
the value of property and building, along with the
year of its construction as the contributing factors
in evaluating the features of social vulnerabilities in
the forest fire. However, demographic characteristics
had no effect while the type and lifestyle, as well as
the perceived risk, demonstrated a poor connection
with the incidence of fire in the forests. Although
the present study sought to identify the factors affecting the occurrence of disasters rather than attempting to find statistical relationships, many of
the cases noted in the above-mentioned study were
found in the current study.
Additionally, Aldrich et al. [47] highlighted the
role of the height of tsunami waves, as well as the
stocks of social capital, and the level of political support in the mortality rate. The present study focused
on social capital and political support as well.
Andrewin et al. [48], found a strong and positive relationship between the total area of the land
allocated to agriculture, as well as the percentage
of urban population and the mortality rate resulting from the hazards related to climate change.
In the present study, employment in agricultural
occupations, along with dependence on one type
of occupation and income were indicated as factors
of vulnerability.

LIMITATIONS
In this scoping review, only Persian and English language articles were considered. Also, in some cases,
decision-making about including or moving of articles was difficult. We tried to address this challenge
by consensus between authors.

CONCLUSION
In general, the conversion of hazards into disasters
and thus the creation of mortality and injury is the
result of its occurrence in a vulnerable society. In
addition, vulnerability has different dimensions the
social dimension of which was addressed in the
present study, and 15 groups of effective social
factors were identified accordingly. There are more
detailed factors within these factors which play a determinant role in the occurrence of disasters. Therefore, authorities are recommended to consider all
these factors and design interventions which cover
them collectively. And also addressing health inequity and socio-economic inequality is important in
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decreasing of negative effects of climate change and
other disasters.

8. Chakraborty A, Joshi PK. Mapping disaster vulnerability in India
using analytical hierarchy process. Geomatics, Natural Hazards and
Risk. 2014; 7(1): 308–325, doi: 10.1080/19475705.2014.897656.
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CARDIOVASCULAR PHYSIOLOGY
AND ERECTILE DYSFUNCTION
Leyla Ozturk Sonmez
Department of Emergency Medicine, University of Health Sciences, Beyhekim Training and Research Hospital, Konya, Turkey

ABSTRACT
Erectile dysfunction (ED) is defined as the inability to initiate or maintain an erection that is not satisfactory
or sufficient for sexual activity.
Erectile dysfunction affects the patient in many ways, especially the physical and psychosocial condition, and
has extremely negative effects on the quality of life of the patient and his partner. There is increasing evidence that erectile dysfunction occurs in the early stages of coronary artery and peripheral vascular disease.
This makes us think that ED is not only a condition that affects the quality of life but also a potential warning
sign for cardiovascular diseases. Therefore, it is important to know the relationship between cardiovascular
system physiology and erectile dysfunction. In this review, the relationship between cardiovascular system
physiology and erectile dysfunction was evaluated in light of the literature.
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INTRODUCTION
Erectile dysfunction (ED) is an important health problem that affects the quality of life. Erectile dysfunction is defined as the inability to adequately achieve
and/or maintain an erection required for sexual performance [1].
Erectile dysfunction affects about 20% of men
over the age of 50, and about 50% of men over
60. ED is thought to be associated with cardiovascular diseases (CVD). Age, hypertension, diabetes, insulin resistance, smoking, increased body mass index
(BMI), cholesterol and low high-density lipoprotein
(HDL) are common risk factors for ED and CVD [2–4].
The reason for the different values related to the
frequency is due to the differences in the methods
used in the studies. Penile erection is a complex process accompanied by hormonal control of arterial

dilatation, trabecular smooth muscle relaxation, and
corporeal venoocclusive mechanisms [5]. The most
common cause of erectile dysfunction is atherosclerosis, so it is closely related to risk factors. These risk
factors lead to oxidative stress and endothelial dysfunction, reducing nitric oxide production and therefore reducing nitric oxide release, which has a key role
in normal erectile function [5, 6].
Other important causes of erectile dysfunction
include thyroid dysfunction, drugs (especially beta-blockers, verapamil, spironolactone and thiazide
diuretics, drugs such as digoxin, methyl-dopa), drugs
with antiandrogenic effects, alcohol use, neurological and surgical disorders. Erectile dysfunction is
common in those with cardiovascular disease. Age,
diabetes mellitus, hypertension, obesity, dyslipidemia, smoking, sedentary lifestyle, male gender, family
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history of coronary artery disease at an early age
(< 55 years in men, < 65 years in women) are risk
factors for coronary artery disease. Therefore, controlling and treating these cardiovascular risk factors
prevents the formation of ED. For this purpose, these
risk factors should be specifically questioned in the
evaluation of the patient with erectile dysfunction
and, if any, they should be treated in accordance
with the guidelines. Sexual activity requires a good
exercise capacity in healthy individuals. Therefore,
patients should undergo a cardiovascular evaluation
to avoid cardiovascular events (angina, myocardial
infarction, or cardiac death) during sexual performance [7, 8].
In this respect, the cardiovascular risk assessment
should be performed in patients with erectile dysfunction. There is no need for additional cardiovascular testing before sexual activity recommendations
or treatment for erectile dysfunction for low-risk
patients. Cardiac evaluation should be made before sexual activity or erectile dysfunction treatment
recommendations for this patient group. In these
patients, a treadmill exercise test can be recommended for the presence of coronary ischemia after
electrocardiographic and echocardiographic evaluation. Myocardial perfusion scintigraphy may be
recommended for coronary ischemia investigation
in patients who are found to be unsuitable for the
treadmill test as a result of the electrocardiographic
evaluation (presence of left bundle branch block,
preexcitation, left ventricular hypertrophy, presence
of a digital effect, presence of ST-T change at baseline), or who cannot exert effort due to orthopedic
problems. Patients with no evidence of coronary
ischemia in these tests are considered low-risk, and
sexual activity restriction is not required. Patients
with signs of ischemia in cardiological tests are considered high-risk. High-risk patients have severe and
unstable cardiac disease. In this group of patients,
sexual activity may worsen existing cardiac disease
and lead to adverse cardiovascular events. Therefore, it is recommended to postpone sexual activity
and erectile dysfunction treatment in this patient
group [8–10].

MATERIAL AND METHODS
Search strategy
PubMed, Medline, Excerpta Medica Database (Embase), and Cumulative Index to Nursing and Allied
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Health Literature (CINAHL) databases are screened
from 1980 to 2022.“Cardiovascular system”,“Erectile Dysfunction”, “Physiology”, “PDE-5” terms were
used as search term strategy. The references of selected articles were searched as well. The abstract
and/ or full text of the article was assessed. The
Cochrane Highly Sensitive Search Strategy was used
to define articles in PubMed by using the aforementioned keywords along with Medical Subject
Headings (MeSH) terms. We limited the search to
articles on “Cardiovascular system”, “Erectile Dysfunction”, “Physiology”, “PDE-5” in English. ”. A total of 32 original articles, systematic reviews, and
meta-analyses were included in this review.

Data extraction and management
Based on the pre-determined selection criteria, one
author (LOS) independently selected all trials retrieved from the databases and bibliographies. Studies were reviewed to determine their relevance to
“Cardiovascular system”, “Erectile Dysfunction”,
“Physiology”, “PDE-5”.The full-text copies of the
articles identified as potentially relevant by the review author.

Vasoconstrictor substances in the relationship
between the cardiovascular system and erectile
dysfunction
Angiotensin II (AT 2)

AT II is a peptide with potent vasoconstrictor properties that is part of the renin-angiotensin-aldosterone system.
It has an important role in the regulation of
systemic blood pressure. High AT 2 levels play a role
in the pathogenesis of hypertension by increasing
vascular tone as well as salt retention. AT 2 plays
an important role in the pathogenesis of erectile
dysfunction. Some studies have shown that systemic
AT 2 levels are elevated in men with ED. In patients
with ED, AT 2 levels were found to be higher in
cavernous blood compared to healthy individuals
[11, 12]. AT II shows these effects through AT 1 and
AT 2 receptors. Stimulation of AT 1 receptors leads
to vasodilation, while stimulation of AT 1 receptors
leads to vasoconstriction, vascular smooth muscle
cell proliferation, inflammation, and sympathetic
activation. AT 1 receptor blockade has been shown
to correct ED. AT 2 causes an increase in the penile
artery and cavernous vascular smooth muscle tone
[13–15].
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Endothelin 1

Hypertension and erectile dysfunction

Endothelin 1 is a peptide synthesized in the endothelium and known to have potent constrictor
effects on vascular tone. It acts on ET A and ET B
receptors. Both types of receptors have been detected in the cavernous endothelium. It causes vasoconstriction via ET A receptors in the cavernous
tissue of the penis. Stimulation of ET B receptors
leads to vasodilator effects through the release of
NO. Endothelin 1 not only causes vasoconstriction in
the penile artery but also has been shown to cause
vasoconstriction in the pudendal artery, which is the
major artery supplying blood to the penis [16, 17].

Erectile Dysfunction is a problem of vascular origin.
The penile endothelial bed is a specialized extension
of the peripheral vascular system. It responds to
stimuli to maintain normal homeostasis like other
vascular systems [22]. The penis is a vascular organ
sensitive to oxidative stress and systemic NO levels. Circulating neurotransmitters, hormones, and
endothelial-derived factors regulate vascular smooth
muscle tone. Changes in these factors in hypertensive patients lead to vascular contraction. All these
explain that ED is more common in hypertensive patients. Apart from this, penile vessels are also affected by atherosclerosis like systemic vessels. Therefore,
ED is not only associated with atherosclerosis but
also strongly predicts atherosclerosis [23].

Vasodilator substances in the relationship
between the cardiovascular system and erectile
dysfunction
ED may develop as a result of increased production
of vasoconstrictor substances or increased sensitivity
to these substances, as well as a decrease or insensitivity to vasodilator substances. All of these are
classic signs of endothelial dysfunction.

Nitric Oxide (NO)
In hypertensive patients, there is a decrease in endothelial-derived NO levels due to reasons such as
an increase in reactive oxygen products and a decrease in endothelial NO synthase expression. In hypertension, the balance of oxidants and antioxidants
is impaired. Reactive oxygen products play an important role in many endothelial-related diseases as
well as in atherogenesis. Reactive oxygen products
convert NO to peroxynitrite. Peroxynitrite produces
a weaker but slower and longer-lasting endothelial
relaxation than NO, and ED occurs as a result of
ineffective relaxation [18, 19].

Hydrogen Sulfide (H2S)
H2S consists of cystathionine B synthase (CBS) and
cystathionine lyase (CLY) enzymes and L-cysteine. Its
deficiency can contribute to hypertension. Inhibition
of CLY secondary to drugs or genes may lead to impaired endothelial relaxation and hypertension [20].
Both enzymes have been demonstrated in smooth
muscle cells in the penile artery and corpus cavernosum. Dose-dependent relaxation in cavernous
tissue has been demonstrated by the administration
of exogenous H2S [21]. However, it is still unclear
by which mechanisms of H2S contribute to erectile function.

Abdominal obesity and erectile dysfunction
Abdominal obesity increases cardiac complications
such as coronary heart disease, heart failure, acute
MI and sudden death. In addition, the waist-to-hip
ratio is an independent predictor of coronary artery
disease in ED patients.
Men with a high waist circumference or obese
BMI were approximately 50% more likely to have ED
compared with men with a low waist circumference
or a normal BMI [24–26].

Kidney function and erectile dysfunction
The 2012 Princeton III Consensus recommends the
collection of serum creatinine (Cr) level (estimated
glomerular filtration rate) and albumin to Cr ratio.
Chronic kidney disease is a risk factor for the development of CVD. Men with serum Cr levels above
97.5 percent have an increased risk of death from
cardiovascular and general causes. Baseline renal
function values are a strong independent risk factor
for adverse cardiovascular events. In addition, ED is
quite common in men receiving hemodialysis treatment [27, 28].

Drugs used in the treatment of erectile
dysfunction and cardiovascular system
One of the important cardiovascular issues in the
treatment of erectile dysfunction is the use of phosphodiesterase 5 (PDE5) inhibitors.PDE5 inhibitors increase the concentration of cyclic guanyl monophosphate (cGMP) in the tissue by preventing the degradation of cGMP in penile erectile tissue, the intracellular increased concentration of cGMP lowers
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intracellular calcium and relaxing penile cavernosal
smooth muscle cells, ultimately leading to penile
erection [29]. Sildenafil, tadalafil, vardenafil, and
udenafil are available for medical use in the world.
All mentioned PDE5 inhibitors are metabolized
in the liver. The half-life of sildenafil and vardenafil
is approximately 4 hours, while that of tadalafil is
approximately 18 hours and that of udenafil is approximately 10 hours. Although PDE5 inhibitors do
not have a direct adverse effect on the cardiovascular system, caution should be exercised when using
them because of their potential to cause fatal drug
interactions and hypotension [30]. In healthy young
men, sildenafil reduces mean systolic and diastolic
blood pressure by 8.5 and 5.5 mmHg, respectively,
while vardenafil reduces 8 and 7 mmHg, respectively.
Tadalafil decreases by 1.6 and 0.8 mmHg, respectively [29]. Orthostatic hypotension may occur, especially in case of simultaneous use with alpha-adrenergic receptor blockers. To prevent this, treatment should be started with a low-dose PDE5 inhibitor, and if the patient needs to use alpha-adrenergic
receptor blockers simultaneously, care should be
taken to ensure that there is at least a 6-hour difference between taking this drug and PDE5 inhibitor.
Although PDE5 inhibitors do not cause severe hypotension when used alone, guidelines recommend
starting these drugs for those with a blood pressure
of 90/60 mmHg and above.
Patients describing Canadian Cardiovascular Society (CCS) III or IV angina pectoris, presence of
acute coronary syndrome, uncontrolled hypertension (SBP > 180 mmHg), presence of congestive
heart failure with Newyork Herat Association (NYHA)
class III or IV, dyspnea, recent myocardial infarction
(< 14 days), presence of risky arrhythmia [ventricular
tachycardia, high ventricular rate atrial fibrillation
(resting heart rate > 110/min), presence of 2nd or
3rd degree AV block, presence of severe bradycardia
(heart rate < 40/min)], presence of hypertrophic cardiomyopathy and presence of moderate and severe
valvular heart disease defines high-risk patients. Sexual activity should not be recommended in these
high-risk patients.
It should be noted that initiation of PDE5 inhibitors in this patient group is contraindicated.
Another issue to keep in mind with PDE5 inhibitors is drug interactions. PDE5 inhibitors induce peripheral vasodilation via cGMP and thus
causeing blood pressure reduction to varying degrees [29–31]. Concomitant use of nitrate-derived
258

drugs (such as isosorbide mononitrate, isosorbide dinitrate, and nitroglycerin) that use the same
pathway as PDE5 inhibitors may result in fatal
hypotension. Nitrate-derived drugs are frequently used in cardiology practice in coronary artery
disease, relief of anginal complaints, and treatment of heart failure [31]. Therefore, it should
be questioned whether there is a nitrate-derived
drug among the drugs used by the patient who
will be started on a PDE5 inhibitor. If the need to
use nitrate-derived drugs arises in a patient using
a PDE5 inhibitor, it is necessary to wait to follow
the guideline recommendations. While this period
is 24 hours after sildenafil and vardenafil use, it is
48 hours for tadalafil, which has a longer half-life
[8, 30, 31]. Although no time has been specified for Udenafil, it may be appropriate to wait
36 hours, given that its half-life is 10 hours. In
patients receiving nitrate therapy, nitrate should be
discontinued for PDE5 inhibitor use, and other antianginal agents (such as beta-blockers, trimetazidine, and calcium channel blockers) can be started
instead of nitrate. In these patients, however, it is
recommended to wait at least 24–48 hours before
starting a PDE5 inhibitor to avoid possible interference [32]. Vardenafil, unlike other PDE5 inhibitors,
can cause mild QT interval prolongation on electrocardiography. As a result, it should not be used
in patients with congenital long QT syndrome.
In addition, it should not be used together with
antiarrhythmic drugs such as quinidine, procainamide, amiodarone, and sotalol that prolong the
QT interval [30–32].

CONCLUSION
Erectile dysfunction is closely associated with cardiovascular risk factors. Cardiovascular evaluation
should be recommended before sexual activity and
erectile dysfunction treatment in these patients.
In high-risk patients, sexual activity and treatment of
erectile dysfunction should be delayed. The parallel
relationship between ED and CVD may be helpful
in screening for cardiovascular risk factors in men
with ED. In addition, it should never be used with
nitrate-derived drugs used in the treatment of coronary artery disease due to the potential to cause
fatal drug interactions.
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