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Introduction

Introduction: The prevalence of hospital infections is a matter of
great importance that necessitates the identification of
contributing factors and a comprehensive understanding of their
epidemiology. Thus, the objective of this investigation was to
analyze the epidemiology of hospital infections in various
departments of Qaemshahr Valiasr Hospital from 2013 to 2017.
Material and Methods: In order to achieve this, a total of 625
patients admitted to different departments of the hospital were
included in the study, and after recording their demographic data,
the prevalence of hospital infections was documented. The data
was then compared using the Kai Squire and man Whitney tests.
Results: The findings of this study revealed that the prevalence of
hospital infection was determined to be 4.5%, and this was found
to have a direct and statistically significant correlation with
factors such as age, length of hospitalization, diabetes, urinary
catheter, and ventilation (P<0.05). Additionally, the study
identified the lung as the most commonly affected organ, and the
bacteria cultured most frequently were E.coli and Klebsiella.
Conclusion: In light of the prevalence of hospital-acquired
infections in hospitalized patients, particularly those with
prolonged hospitalization, diabetes, urinary catheterization,
mechanical ventilation, and advanced age, it is strongly
recommended that adequate training be provided to hospital staff
and that preventive measures be implemented in high-risk
individuals to effectively reduce the occurrence of hospital-
acquired infections and their associated complications.

ospital infections, also known as
nosocomial infections, pose a
significant global challenge (1).
These infections are particularly prevalent in
developing countries, making them a crucial
health issue (2). Hospital infections refer to
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infections that occur in the hospital setting and
are not present during the patient's incubation
period upon admission. These infections can
be localized or disseminated and are caused by
pathogenic reactions associated with the
infectious agent or its toxins (3). Global
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statistics indicate that over 2 million people
suffer from hospital infections annually, with
nearly 100,000 deaths attributed to these
infections (4). The incidence of hospital
infections varies depending on the level of
industrial development in a country, ranging
from approximately 5% to 10% in developed
countries, to 20% to 25% in underdeveloped
countries (3). Various studies conducted
worldwide have reported hospital infection
rates ranging from 4% to 47% (5-7). The
incidence of these infections also varies
across different countries. For instance, in the
United States and Europe, the reported rates
range from 3.58% to 11.1% and from 1.6% to
13.2%, respectively. In Brazil, the incidence
ranges from 18.9% to 50.7%, while in
Colombia, it is reported to be 8.4% (8-13). In
England and Ireland, one in every five to ten
hospital admissions is associated with
hospital infections, with surgical departments
and intensive care units being the most
affected (14).

A study conducted in hospitals across the
country from 2007 to 2008 found that the most
common hospital infections were urinary tract
infections (32.2%) and blood infections
(16.3%), with the highest infection rate
observed in the intensive care unit and surgical
department (15). Durando et al (16) reported
the highest prevalence of hospital acquired
infections in Italy, with 30% of urinary tract
infections, 26% of respiratory tract infections,
14/8% of blood flow, 11/6% of surgical site,
and 6/5% of gastrointestinal tract infections.
Another study conducted in Ahvaz (17) found
a 41% prevalence of urinary infections, 28%
prevalence of respiratory infections, 20/5%
prevalence of surgical site infections, and
10/5% prevalence of blood infections.

The most common microorganisms that
contribute to hospital infections are
enterococci, Escherichia coli, Pseudomonas,
and staphylococci, resulting in infections such
as mechanical ventilation, arterial catheter,
urinary tract, venous catheter, intracranial
pressure  device,  bronchoscopy, and
tracheostomy (18). Epidemiological studies
have identified several factors associated with
an increased risk of hospital infections,
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including patient age, presence of underlying
diseases, length of stay, weakened immune
system, and aggressive diagnostic and
therapeutic measures. These risk factors can be
mitigated through appropriate measures,
reducing the risk of hospital infections (19).
Hospital infections not only pose a significant
threat to patient health, but also result in worse
complications, higher mortality rates, and
longer hospital stays. According to the United
States Department of Health, these infections
cause 99,000 deaths annually and impose a
significant financial burden, with healthcare
costs ranging from 5-10 billion dollars (20,21).
Given the importance of hospital infections, it
is crucial to identify the underlying causes and
develop effective control strategies. By
controlling and addressing hospital infections,
we can reduce mortality rates, complications,
medical interactions, and the average length
of hospitalization. Additionally, this can lead
to a decrease in hospital costs and an
improvement in the overall health and
satisfaction of individuals within the
community. Therefore, we conducted an
epidemiological survey of hospital infections
in different departments of the Qaemshahr
Valiasr Hospital from 2013 to 2017.

Methods

Research implementation

The study was conducted descriptively and
analytically between 2013 and 2017 at the
Qaemshahr Valiasr Hospital. All inpatients
during the study period were included, and
their demographic information (age, gender,
cause of hospitalization, inpatient ward, length
of hospitalization, pathogen type in patients
with a diagnosis of hospital infection, risk
factors, type of treatment) was recorded in a
designed questionnaire. Information regarding
the signs and symptoms of hospital infection
was collected according to the NNIS standard
for the main types of hospital infections
(respiratory, urinary, blood, surgical site, and
burns, digestive).

The statistical community
conducted a study on patients admitted to
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various departments of the hospital who were
diagnosed with hospital infections based on
specified codes. The study included patients
who showed no signs of infection upon
admission and were not in the incubation period
of the disease. Patients with fever prior to 48
hours and those with infectious diseases were
excluded from the study. The sampling method
used was non-financial targeted sampling. The
checklist used in the study comprised two parts:
patient demographic information and hospital
infection information, which were created by
the researcher.

Sample size

The required sample size for the study was
determined based on a hospital infection
prevalence of 7% in hospitalized patients, a
confidence level of 95%, and an accuracy level
of 2%. Therefore, a minimum of 625 samples
were needed for this study.

Method of data analysis

The data analysis was conducted in two parts:
descriptive and analytical statistics. The
descriptive section involved reporting the
abundance and percentage for qualitative
variables, as well as the mean and standard
deviation for quantitative variables. In the data
analysis, the normality of the data was first
assessed using the clomogrouph-Smirnoff
sample test with the modification of the li li
Ferris. If the data followed a normal
distribution, parametric methods such as the
student's t-test were used. If the data did not
follow a normal distribution, the Mann-

Whitney test was employed. The K-two test
was used for analyzing nominal-scale data, and
the Fisher exact test was used when more than
20% of the expected abundance in the tables
was less than 5 (Cochran). The software used
for this research was IBM-SPSS v. 20, and the
significance level was set at less than 5%.

Results

The objective of this study was to investigate
the epidemiology of hospital infections in
different departments of the Valiyasar Samet
City Hospital from 2013 to 2017. A total of 625
patients participated in the study, out of which
28 patients (4.5%) tested positive for hospital
infections. Among the participants, 293
(46.9%) were males and 332 (53.1%) were
females. The average age of the subjects was
41.85 £ 27.06 years. The prevalence of hospital
infections was significantly higher in
individuals above the age of 50 compared to
those below the age of 50 (6.9% versus 1.9%)
(P=0.003). There was no statistically significant
difference in the prevalence of hospital
infections between genders (P>0.05).

As observed in the aforementioned tablel,
there was no statistically significant difference
in the occurrence of hospital infections when
considering  the  individuals'  medical
background of blood pressure and heart disease
(P>0.05). Nevertheless, it was revealed that
among individuals diagnosed with diabetes, the
prevalence of hospital infections showed a
significant increase (16/8 % vs. 1%) (P<0.001).

Table 1. prevalence of hospital infections by background disease history

infection

Si negative Positive Total P-value
ickness
No Number 463 '8 48
blood pressure Percent 96/3% 37% 100/0% 0/103
Yes Number 134 10 144
Percent 93/1% 6/9% 100/0%
No Eumbetr 93/80%/ 1/80/ 10%?&
. ercen 0) 0) ()
diabetes Ves Number 114 23 137 <0/001
Percent 83/2% 16/8% 100/0%
No Number 496 21 517
heart problems Percent 95/9% 4/1% 100/0% 0/269
Yes Number 101 7 108
Percent 93/5% 6/5% 100/0%
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Table 2. prevalence of hospital infections by inpatient ward.

infection

Variable negative Positive Total P-value
intensive care Number 26 14 40
Percent 65/0% 35/0% 100/0%
Internal Number 159 3 162
Percent 98/1% 1/9% 100/0%
Number 186 6 192
the part surgery Percent 96/9% 3/1% 100/0% <0/001
Women Number 102 3 105
Percent 97/1% 2/9% 100/0%
children Number 124 2 126
Percent 98/4% 1/6% 100/0%

The table2 displayed above demonstrates that
the occurrence of hospital infections was most
prevalent in the intensive care unit, with a rate
of 35%. Conversely, the pediatric unit
exhibited the lowest prevalence at 1/6%,
which was found to be statistically significant
with a p-value of less than 0.001.

Based on the aforementioned tablel, there
was no statistically significant difference
observed in the prevalence of hospital
infections related to venous catheters
(P>0.05). However, it was discovered that
patients with urinary catheters exhibited a
significantly higher prevalence (17/9% versus
1/4%) (P<0.001). Moreover, a substantial

increase in prevalence was observed amongst
patients who were subjected to ventilation
(52% versus 2/5%) (P<0.001).

As seen in the table4 above, the prevalence is
significantly increased in patients who were
hospitalized for more than 7 days (11/8%
versus 0/5 %) (P<0.001).

As depicted in the illustration, the prevailing
microorganisms consisted primarily of E.coli
(25%), followed by Klebsiella (21/4%) and
sodomonas (17/9%). The most commonly
affected areas were respiratory infections
(42.9%), succeeded by urinary infections
(28.6%), surgical site wound infections (17.9%),
and blood infections (10.7%)(Figurel).

Table 3. Prevalence of hospital infections based on hospital interventions

infection

. negative Positive Total P-value
Variable
No Eumber 922510/ 1/L7W 10%(;3ty
. ercent (0 (0 (0
Urinary catheter Ves Number % 21 117 <0/001
Percent 82/1% 17/9% 100/0%
No Number 74 1 75
venous catheter Percent 98/7% 1/3% 100/0% 0/235
Yes Number 523 27 550
Percent 95/1% 4/9% 100/0%
No Eumbetr 9?%50/ 2/1550/ 10%980/
I ercen () 0) )
ventilation Ves Number 12 13 25 <0/001
Percent 48/0% 52/0% 100/0%
Table 4. prevalence of hospital infections by length of stay.
infection . .
Variable negative Positive Total P-value
Less than 7 Number 403 2 405
Hospitalizat days Percent 99/5% 0/5% 100/0% <0/001
ion period 7 daysand Number 194 26 220
more Percent 88/2% 11/8% 100/0%
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Figure 1. frequency of bacterial and organ types involved in patients with hospital infection

Discussion

A total of 625 patients were enrolled in the
study, out of whom 28 patients (4.5%) were
ultimately identified as having positive
cultures. The predominant bacterial species
were Escherichia coli (25%), followed by
Klebsiella (21.4%) and sodomonas (17.9%).
The most commonly affected infection types
were respiratory infections (42.9%), urinary
infections (28.6%), surgical site wound
infections (17.9%), and blood infections
(10.7%). Our investigation revealed a direct
and significant association between hospital-
acquired infections and factors such as age,
length of stay, diabetes, urinary catheterization,
and mechanical ventilation. However, the
prevalence of hospital-acquired infections did
not show any statistically significant correlation
with gender, history of blood pressure, heart
disease, venous catheterization, or the season of
hospitalization.

In the study conducted by Kolpa et al, the
objective was to investigate the occurrence,
microbiological factors, and Risk Factors of
hospital infections in the intensive care unit
over a span of 10 years (from 2007 to 2016) in
Poland. Atotal of 1,849 patients were admitted
to the hospital during this period, for a
cumulative duration of 17,599 days in the
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intensive care unit. Out of these cases, 510
(27.6%) resulted in hospital infections, with a
rate of 29% per 1,000 days of hospitalization.
The most prevalent type of infection was
pneumonia associated with tubing, with an
incidence rate of 15.2 cases per 1,000 days of
ventilation.  This was followed by
catheterization-induced infections, with a ratio
of 8 cases per 1,000 catheterizations, and
urinary tract infections due to ulceration, with
a ratio of 3 cases per 1,000 catheterizations.
Among the isolated microorganisms, 25%
were Acinetobacter, 9% were Escherichia coli,
15% were coagulase-negative Staphylococcus,
8% were Pseudomonas, 7% were Klebsiella
pneumoniae, 6% were Candida albicans, and
87% of Acinetobacter were Acinetobacter
baumannii, which displayed higher resistance
to drug treatments. The study findings
revealed that pneumonia had the highest
frequency as a hospital infection (22).

However, it should be noted that the findings
of the study on hospital infections were
significantly higher than our own study due to
differences in the study population. While our
study included all hospital departments, the
aforementioned study focused solely on
intensive care departments. Similar to our
study, respiratory infections were the most
common type of infection. However, in our
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study, Acinetobacter was the most frequently
isolated  microorganism,  followed by
Pseudomonas, whereas in the aforementioned
study, Pseudomonas was the predominant
microorganism. This discrepancy can be
attributed to variations in the study location and
the specific department under investigation.

In a separate investigation carried out by Zhao
et al. in China, the objective was to examine
the risk factors and prevention methods for
hospital infections in hospitalized children
between the years 2015 and 2017. The study
included a total of 1526 children (892 boys and
634 girls) who were admitted to the hospital.
Through multivariate logistics analysis, 54
cases (accounting for 3.53% of the total) of
hospital infections were identified. The
independent risk factors for hospital infections
included the age of children under 3 years,
improper feeding, hospitalization exceeding 5
days, and aggressive acts towards children.
The most commonly identified infections were
upper respiratory system infections (16 cases),
digestive infections (15 cases), lower
respiratory system infections (12 cases),
urinary infections (3 cases), blood culture
infections (5 cases), and other infections (3
cases). These findings are consistent with the
prevalence of infections observed in our own
study. Furthermore, lung infections were
found to be the most commonly acquired
infections in the hospital setting(23).

Similarly, in the study conducted by Shojaei et
al. in one of the hospitals in Qom during 2011,
a total of 12,668 hospitalized patients were
examined. Out of these patients, 97 cases (with
an average prevalence of 0.76%) were found
to have hospital infections. The highest
infection rates were observed in surgical site
infections (53.9%) and respiratory infections
(35%), whereas the lowest rates were observed
in urinary infections (6%), burns (5.1%), and
blood infections (no reported cases). The
highest infection rate was observed in the ICU
ward (56.56% or 42 cases) followed by the
burn ward (5.65% or 17 cases). The
prevalence of infection in this study was
significantly lower than in our own study,
which could be attributed to differences in
sample size, demographic indicators of

51 Tabari Bio Stu Res J - Volume 5 - Issue 4

patients, entry and intensive care criteria, and
various other factors.

In another study conducted in Pune, India in
2014, a total of 1,815 patients were surveyed,
with each patient staying for a total of 1,815
days. The study found a high number of
withdrawals and differences in sampling,
control of distortion effects, and the location
and timing of the study. Thus, it is evident that
there are noticeable differences in the
prevalence of hospital infections between
different studies(24).

In the study conducted by Nair and colleagues,
the main objective was to identify and assess
the risk factors associated with hospital
infections in patients who underwent surgery
for a period of 7-3 days. The findings revealed
that the prevalence of hospital infections was
76/3%. Specifically, the surgical ICU had a
prevalence of 25%, the medical ICU had a
prevalence of 20%, and the pediatric sector
had a prevalence of 17/12%. The study
established a direct correlation between long-
term patient residency, mechanical ventilation,
the use of urinary catheters, and exposure to
the central air conditioning system, and the
high incidence of hospital infections.
Furthermore, it is worth noting that the
prevalence of infection in this study was
similar to our own study, albeit slightly lower.
This variation can be attributed to the larger
sample size of patients in intensive care in our
study, which subsequently increased the
prevalence of hospital infections in our
findings. In contrast, other departments had a
prevalence rate of less than 5%. However,
similar to the aforementioned study, our own
investigation also demonstrated a direct link
between long hospital stays, mechanical
ventilation, and urinary catheters to the high
incidence of hospital infections(25).

In the study conducted by Bijari and
colleagues, the primary aim was to determine
the occurrence of hospital infections and the
associated factors in hospitals located in South
Khorasan. The research involved an
examination of patient  demographic
information, inpatient ward data, pathogen
type, and risk factors among all patients
diagnosed with hospital infections in hospitals
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with over 100 beds. The analysis revealed that
a total of 358 patients were diagnosed with
hospital infections, resulting in an incidence
rate of 9/0% in provincial hospitals. The ICU
department had the highest incidence rate at
3/17%. Pneumonia infection was the most
common, accounting for 43% of cases,
followed by urinary infections at 1/15%. In
5/33% of cases, the cultivation result was
negative. Among the pathogens causing
infections, Klebsiella species accounted for
8/12% of cases, while sodomonas
aeroginosa accounted for 8/9%. The most
prevalent risk factors associated with
hospital infections were urinary
catheterization (4/70%), suction (8/66%),
and the use of a chip tube (2/54%). Notably,
24% of patients succumbed to the infections.
It is important to highlight that the
prevalence of infection in this study was
significantly lower than our own findings.
This discrepancy can be attributed to
differences in sample size, demographic
indicators of patients, entry and exit criteria,
sampling techniques, control of confounding
variables, and variations in location and time
of the study(26).

Conclusion

The findings of the current study indicated
that the incidence of nosocomial infections
was recorded at 4.5%, a figure that displayed
a substantial and direct correlation with age,
length of stay in the hospital, diabetes, urinary
catheterization, and ventilation. Our study
further revealed that the lungs were the most
frequently  affected organ, and the
predominant bacterial species cultured were
aclaia and Klebsiella. Consequently, given
the prevalence of nosocomial infections
among hospitalized individuals, particularly
those with prolonged hospital stays, diabetes,
urinary catheterization, ventilation, and
advanced age, it is strongly advised that
hospital staff receive appropriate training and
that preventive measures be implemented for
high-risk individuals in order to mitigate the
occurrence of nosocomial infections and
minimize associated complications.
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