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↑What is “already known” in this topic: 
Nosocomial infections are among the most common 
occupational infections among healthcare workers. In the 
Eastern Mediterranean Region, during a series of Ebola 
outbreaks in Sudan, 81 workers were reported to be 
infected while serving care to the patients.   
 
→What this article adds: 

This study aimed to systematically review the existing 
literature to estimate the prevalence of healthcare-related 
infections to consequently guide clinicians in conducting 
effective prevention strategies. The highest prevalence of 
nosocomial infections (NI) was reported for Afghanistan 
at 47%. The results of the analysis showed a higher 
prevalence of NI in women compared to men.  
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Abstract 
    Background: Evidence-based information on the prevalence of nosocomial infections (NIs) and the determination of influencing 
factors can play a key role in developing effective infection control activities in healthcare settings, particularly in the East 
Mediterranean Region (EMR). This study aimed to determine the prevalence of NIs in the EMR.  
   Methods: A comprehensive search of electronic databases—including EMBASE, Google Scholar, Scopus, PubMed, and Web of 
Science—was done between 2000 and 2021. To estimate the pooled prevalence of NIs in the EMR, a random-effects model was used 
to measure the effect size with a 95% confidence interval (CI). All analyses were done using a comprehensive meta-analysis.  
   Results: The prevalence of NI in hospital settings was reported to be 13% (95% CI, 0.1-0.16). The highest rate of nosocomial 
infection was related to wound infection at 39% (95% CI, 0.23-0.58), followed by bloodstream infection at 32% (95% CI, 0.27-0.38). 
Among the common organisms that infected patients, E. coli was the cause of 16% (95% CI; 0.13-0.2) of NIs followed by Coagulase-
negative staphylococci with the prevalence of 15% (95% CI, 0.11-0.19), Acinetobacter at 15% (95% CI, 0.13-0.18) and 
Staphylococcus at 13%. Study results also revealed a significant relationship between the prevalence of NI, age, and hospital length of 
stay (P < 0.05). 
   Conclusion: Study results mentioned NI as a widespread challenge in the EMR, which mainly affects elderly patients with 
complicated clinical symptoms that need long-term hospital stay. To resolve the issue, early detection of infected individuals could 
improve the quality of response toward the infection. 
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Introduction 
Nosocomial infections (NIs), also known as healthcare-

related infections (HAIs), are a subgroup of infectious 
diseases that patients acquire during the process of receiv-
ing healthcare services in hospital settings or other 
healthcare facilities. These infections are absent at the 
time of admission and might develop at least 48 hours 
after admission time. In addition, they are among the most 
common occupational infections among healthcare work-
ers (1, 2). Health care-related infection has become a sig-
nificant challenge globally, particularly in developing 
countries leading to major mortality, morbidity, and finan-
cial burden. Evidence has shown that in these countries, 
the risk of hospital-acquired infection is considerably 
higher and the rate of infected patients surpasses 25% (3).  

Long-term disability, extended periods of hospital stay, 
antimicrobial resistance, preventable deaths, rising costs 
for patients, and economic burden for health systems are 
among the important adverse effects of the increasing rate 
of nosocomial infections (4). A survey conducted on the 
prevalence of HAI in hospital settings of 4 World Health 
Organization (WHO) regions in the 1980s revealed that 
the highest prevalence was related to the hospitals in the 
Eastern Mediterranean Region (EMR) (5). For example, in 
Jordan, Morocco, and Tunisia the prevalence of HAIs was 
reported to be between 12% and 18% (6).  

The literature affirmed that more than 80% of all noso-
comial infections belonged to 1 of the 4 types of infec-
tions including urinary tract infection (UTI), surgical-site 
infection, bloodstream infection, and pneumonia. UTI 
constitutes 40% of all nosocomial infections and is re-
garded as the most common type of healthcare-related 
infection worldwide. Urinary catheters are an important 
risk factor for this infection. Furthermore, gram-negative 
bacilli such as E. coli, Klebsiella pneumoniae, and Pseu-
domonas aeruginosa are the most common pathogens of 
this infection (7). Nosocomial pneumonia is another 
common infection having a direct association with the use 
of a mechanical ventilator. The principal etiological 
agents for this type of infection are gram-negative bacilli 
such as P. aeruginosa, K. pneumoniae, A. Baummani, and 
Staphylococcus. In addition, 14% to 16% of nosocomial 
infections are associated with surgical site infections (8). 
In developing countries, the rate of surgical-site infection 
was much higher and was reported at a range of 12% to 
39% (9). Likewise, the reported incidence rate of infec-
tions that are mainly associated with the devices used in 
medical procedures such as urinary tract infections, blood-
stream infections, and pneumonia was nearly 20 times 
higher in developing compared to developed countries 
(10).  

Infants, elderly patients, those with underlying condi-
tions, patients with exposure to forceful surgical interven-
tions using invasive devices such as organ transplanta-
tions, and patients under treatment with immune suppress-
er drugs are among the most vulnerable individuals (11). 
In some countries of the EMRO region, per 1000 live hos-
pital-born babies the estimated prevalence of blood infec-

tion in infants younger than 90 days old was between 6.5 
and 38 (12). Healthcare workers (HCWs) are also at a 
considerable risk of exposure to several microbiological 
agents while delivering healthcare services to patients. In 
the EMR, during a series of Ebola outbreaks in Sudan, 81 
workers were reported to be infected while serving care to 
the patients (13).  

As most of the countries in the EMR face NIs issues and 
their adverse impacts, prevention of hospital-acquired 
infections is an important strategy to both improve the 
quality of healthcare services delivered to patients and 
maintain the health and safety of HCWs in the workplace. 
Evidence-based information on the prevalence of these 
infections and the determination of influencing factors can 
play a key role in developing effective infection control 
activities in healthcare settings, particularly in the EMR. 
Thus, this study aimed to systematically review the exist-
ing literature to estimate the prevalence of HAI to conse-
quently guide clinicians in conducting effective preven-
tion strategies. 

 
Methods 
Databases and Search Terms  
A comprehensive search of electronic databases—

including EMBASE, Google Scholar, Scopus, PubMed, 
and Web of Science—was done between 2000 and 2021. 
Search Mesh terms included ("infection cross"[Title] OR 
"cross infections"[Title] OR "healthcare associated infec-
tions"[Title] OR "healthcare associated infection"[Title] 
OR "health care associated infection"[Title] OR "health 
care associated infections"[Title] OR "hospital infec-
tion"[Title] OR "infections hospital"[Title] OR "nosocom-
ial infection"[Title] OR "nosocomial infections"[Title] OR 
"hospital infections"[Title]) AND ( "Afghani-
stan"[Title/Abstract] OR "Bahrain Djibou-
ti"[Title/Abstract] OR "Islamic Republic of 
Iran"[Title/Abstract] OR "Iraq"[Title/Abstract] OR "Jor-
dan"[Title/Abstract] OR "Kuwait"[Title/Abstract] OR 
"Lebanon"[Title/Abstract] OR "Libya"[Title/Abstract] OR 
"Morocco"[Title/Abstract] OR "Palestine"[Title/Abstract] 
OR "Oman"[Title/Abstract] OR "Pakistan"[Title/Abstract] 
OR "Qatar"[Title/Abstract] OR "Saudi Ara-
bia"[Title/Abstract] OR "Somalia"[Title/Abstract] OR 
"Sudan"[Title/Abstract] OR "Syrian Arab Repub-
lic"[Title/Abstract] OR "Tunisia"[Title/Abstract] OR 
"United Arab Emirates"[Title/Abstract] OR "Yem-
en"[Title/Abstract] OR "EMRO"[Title/Abstract] OR 
"Eastern Mediterranean"[Title/Abstract] OR "Middle East 
West of Asia"[Title/Abstract] OR "Arab Nations"). In the 
first step of searching databases, 806 records were identi-
fied, which was reduced to 558 articles after removing the 
duplicates. To provide an up-to-date estimation of the 
prevalence of hospital-acquired infection in the EMR we 
included studies containing quantitative data on related 
measures for further consideration. The reference lists of 
included articles and conference abstracts were also 
screened to ensure any relevant data were added to the 
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review process. 
 
Inclusion and Exclusion Criteria 
Studies were included if they reported quantitative data 

on NI prevalence and its determining factors among the 
general population in the EMR to find a set of articles 
based on the research keywords. Different types of obser-
vational studies—including cross-sectional, prospective, 
case-study, and cohort—were included. Furthermore, arti-
cles with available full texts published in English between 
2000 and 2021 were considered for further consideration 
in this review. The reason for including articles from the 
year 2000 was to estimate the trend of the current century. 
On the other hand, interventional studies, reviews, reports, 
letters to the editor, books, case-control studies, and com-
mentaries were excluded. Furthermore, studies using inva-
lid methods or containing insufficient data that mainly 
focused on diagnostic approaches, treatment methods, and 

medication were kept out of the review.  
 
Study Selection 
Searching electronic databases resulted in 806 articles. 

After removing the duplicates, the remaining 558 records 
were reviewed by 2 independent investigators based on 
their titles and abstracts. In the next step, the full texts of 
227 remaining studies were systematically evaluated to 
determine whether they met the eligibility criteria. Finally, 
103 records with 10,662,335 participants were selected to 
be evaluated in this meta-analysis (Figure 1).  

 
Quality Assessment 
We evaluated the methodological quality of the articles 

using the Newcastle-Ottawa Scale (NOS) based on the 
procedures suggested in the Cochrane Handbook of Sys-
tematic Reviews. The NOS consists of a star system in 
which a study is evaluated in 3 areas—including 4 items 

 

 
Figure 1. Flow diagram of our review process (PRISMA) 
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on the selection of study groups, 2 items on the compara-
bility of groups, and 3 items in terms of exposure or out-
come ascertainment. If any of the items in the NOS were 
not reported in the article, a zero score was assigned; 
while for each of the areas addressed in the study, a score 
of 1 was given. We categorized studies based on their 
methodological quality in different groups from poor 
(score between 0 and 3), to high quality (score between 7 
and 9) (14). Two independent reviewers engaged in the 
quality assessment process; in case of any disagreement, 
the issue was resolved by a third investigator. 

 
Data Excretion 
A data extraction form was used to enter data from in-

cluded studies by 1 reviewer, which included the author’s 
name, the title of the study, publication year, study setting, 
sample size, characteristics of the study population (eg, 
age, and sex), the total prevalence of hospital-acquired 
infection, and the prevalence of hospital-acquired infec-
tion based on the infection type and related organisms. 

 
Statistical Analysis 
To estimate the pooled prevalence of healthcare-

associated infection in the EMR, a random-effects model 
was used to measure the effect size with a 95% confidence 
interval (CI) and illustrated the graphical results with For-
est plots. The statistical heterogeneity was quantified by 
the I2 test, and the Egger test was applied to assess publi-
cation bias. Furthermore, due to the variability of esti-
mates based on different study settings, subgroup analyses 
were used to determine the type of infection and socio-
demographic characteristics of study populations. All 
analyses were done using the Comprehensive Meta-
Analysis and R software. All figures with P < 0.05 were 
considered statistically significant. 

 
 
 

Results 
Overview of the Prevalence of HAI 
After analyzing 103 studies, out of 10662335 partici-

pants, 156605 individuals acquired various types of noso-
comial infection; consequently, the prevalence of noso-
comial infection in hospital settings was reported to be 
13% (95% CI, 0.1-0.16) (Table 1). 

 
The Prevalence of HAI Based on Countries 
According to the analysis, the highest prevalence of NI 

was reported for Afghanistan at 47% (95% CI; 0.46-0.49) 
while the lowest rate was in Bahrain at 1% (95% CI, 0-
0.02) and United Arab Emirates at 1% (95% CI, 0.01-
0.02) (Table 2). 

 
Prevalence of HAIs Based on the Infection Type and 

Organism 
According to Table 3, the highest rate of nosocomial in-

fection was related to wound infection at 39% (95% CI, 
0.23-0.58). Bloodstream infection got second place with a 
prevalence of 32% (95% CI, 0.27-0.38), and the lowest 
rate of NI was associated with gastrointestinal infections 
at 8% (95% CI, 0.04-0.17).  

Furthermore, results of conducted analyzes depicted that 
E. coli was the cause of 16% (95% CI, 0.13-0.2) of noso-
comial infections which accounted for the highest per-
centage followed by Coagulase-negative staphylococci 
with a prevalence of 15% (95% CI, 0.11-0.19), Acineto-
bacter spp at 15% (95% CI; 0.13-0.18) and Staphylococ-
cus aureus at 13% (95% CI, 0.11-0.15) (Table 3).  

 
Prevalence of HAIs Based on the Hospital Ward 
According to the results, the highest prevalence of noso-

comial infection was in the trauma ward with a rate of 
99% (95% CI; 0.87-1), followed by the transplant ward 
and intensive care unit  (ICU) with respectively a rate of 
83% (95% CI, 0.01-1) and 69% (95% CI, 0.58-0.78). Al-
so, the lowest prevalence of NI was reported for Cardiac 

 
Table 1. Total Prevalence of Nosocomial Infections based on random effects model 
Effect size and 95% interval Test of null (2-Tail) Heterogeneity 
Number Studies Point estimate Lower limit Upper limit Z-value P-value I2 
103 0.13 0.10 0.16 -13.94 <0.001 85% 
 
Table 2. Prevalence of NI based on countries 
Country Point estimate Lower limit Upper limit Z-value P-value Heterogeneity I2 
Afghanistan 0.47 0.46 0.49 -3.46 <0.001 91% 
Bahrain 0.01 0.00 0.02 -9.42 <0.001 96% 
Egypt 0.15 0.04 0.42 -2.41 0.020 89% 
Iran 0.10 0.07 0.15 -11.14 <0.001 91% 
Iraq 0.27 0.21 0.33 -6.91 <0.001 93% 
Jordan 0.26 0.13 0.46 -2.34 0.023 95% 
Kuwait 0.09 0.06 0.13 -10.38 <0.001 88% 
Lebanon 0.04 0.01 0.12 -5.32 <0.001 91% 
Libya 0.14 0.12 0.16 -21.43 <0.001 94% 
Morocco 0.28 0.15 0.45 -2.48 0.010 97% 
Oman 0.03 0.02 0.03 -51.57 <0.001 92% 
Pakistan 0.16 0.08 0.31 -3.88 <0.001 89% 
Saudi Arabia 0.10 0.03 0.27 -3.58 <0.001 95% 
Sudan 0.33 0.18 0.51 -1.82 0.070 92% 
Tunisia 0.29 0.12 0.56 -1.52 0.130 91% 
United Arab Emirates 0.01 0.01 0.02 -14.10 <0.001 97% 
Multiple Countries 0.08 0.03 0.23 -4.04 <0.001 98% 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

9.
16

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                               4 / 9

http://dx.doi.org/10.47176/mjiri.39.160
https://mjiri.iums.ac.ir/article-1-8147-en.html


 
A. Ghashghaee, et al. 

 

 
 

http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2025 (22 Dec); 39:160. 
 

5 

Care Unit with 2% (95% CI, 0.01-0.04) (Table 3). 
 
Meta-analysis Based on Sex 
Results of the analysis showed the higher prevalence of 

NI in women 25.2% (95% CI, 0.17-0.34) compared to 
men 24% (95% CI, 0.18-0.30) (Figure 2). 

 
Meta-analysis Based on Age and Length of Stay  
Results of the meta-analysis revealed that age was in-

versely correlated with the prevalence of nosocomial in-
fection; so a unit of increase in the age of individuals in-
creased the prevalence of infection by 0.03 (P < 0.05) 
(Figure 3).  

On the other hand, the findings confirmed a significant 
direct relationship between the length of hospital stay and 
the rate of NI; a unit increase in the length of stay led to 
an increase in the prevalence of infection by 0.01 (P < 

0.05) (Figure 3).  
 
Meta-regression Based on Publication Year  
As Figure 4 depicts the publication year of studies was 

inversely associated with the prevalence of NI. A unit of 
increase in the year of study publication resulted in a de-
creased rate of infection by 0.003 (Figure 4). 

 
Publication Bias 
According to Figure 5 and Egger’s regression test results 

(greater than 0.1), no publication bias was found in this 
review (2-tailed P = 0.391).  

 
Discussion 
This was a systematic review and meta-analysis study 

conducted to comprehensively review the prevalence of 
NI in the EMR and identify the related risk factors with 

Table 3. Prevalence of NI based on Organism, Hospital wards and Infection 
  Groups  Effect size and 95% interval Test of null (2-Tail) Heterogeneity 

Point estimate Lower limit Upper limit Z-value P-value I2 
O

rg
an

is
m

s 

Staphylococcus aureus  0.13 0.11 0.15 -21.31 <0.001 93% 
CoNS 0.15 0.11 0.19 -10.42 <0.001 91% 
Escherichia coli 0.16 0.13 0.20 -12.08 <0.001 88% 
Klebsiella pneumoniae 0.12 0.10 0.15 -18.61 <0.001 85% 
Acinetobacter spp 0.15 0.13 0.18 -17.56 <0.001 97% 
Pseudomonas aeruginosa 0.10 0.08 0.12 -19.30 <0.001 93% 
Enterobacter spp 0.09 0.07 0.11 -17.46 <0.001 92% 
Enterococcus spp 0.07 0.05 0.09 -15.81 <0.001 94% 
Candida spp 0.07 0.05 0.09 -14.43 <0.001 87% 
Other¶ 0.12 0.09 0.16 -12.73 <0.001 85% 

H
os

pi
ta

l W
ar

ds
 

NICU 0.29 0.21 0.39 -4.03 <0.001 82% 
medical wards 0.33 0.22 0.46 -2.50 0.010 81% 
emergency 0.36 0.11 0.71 -0.76 0.440 99% 
CCU 0.02 0.01 0.04 -12.66 <0.001 93% 
Oncology 0.63 0.07 0.98 0.33 0.740 98% 
neonatal 0.36 0.10 0.73 -0.72 0.471 95% 
trauma  0.99 0.87 1.00 3.33 <0.001 92% 
Obstetrics and gynaecology 0.07 0.03 0.19 -4.72 <0.001 88% 
Internal medicine 0.10 0.02 0.39 -2.45 0.010 89% 
general 0.33 0.12 0.63 -1.14 0.250 87% 
PICU 0.11 0.07 0.19 -6.80 <0.001 93% 
Infectious diseases 0.03 0.01 0.11 -5.37 <0.001 95% 
hematology 0.06 0.02 0.15 -5.15 <0.001 93% 
Rehabilitation 0.03 0.00 0.25 -2.90 <0.001 91% 
Pneumology 0.03 0.02 0.04 -19.94 <0.001 94% 
Orthopedic 0.14 0.12 0.16 -19.85 <0.001 96% 
Transplant 0.83 0.01 1.00 0.51 0.610 97% 
ICU 0.69 0.58 0.78 3.40 <0.001 92% 
Burns 0.22 0.13 0.35 -3.87 <0.001 94% 
Labor & postpartum 0.34 0.09 0.72 -0.80 0.420 95% 
nursery 0.03 0.02 0.05 -15.32 <0.001 91% 
Pediatric 0.22 0.11 0.38 -3.13 <0.001 94% 
surgery 0.36 0.24 0.49 -2.06 <0.001 96% 
Nephrology 0.05 0.03 0.09 -10.25 <0.001 93% 
Other wards¶¶ 0.22 0.15 0.31 -5.33 <0.001 92% 

In
fe

ct
io

ns
 

Urinary tract infection 0.25 0.22 0.27 -16.58 <0.001 95% 
Respiratory tract infection 0.22 0.14 0.32 -4.81 <0.001 96% 
Surgical site infection 0.24 0.20 0.29 -9.43 <0.001 93% 
Wound infection 0.39 0.23 0.58 -1.13 0.260 92% 
Bloodstream infection 0.32 0.27 0.38 -5.66 <0.001 88% 
Pneumonia 0.26 0.21 0.30 -8.92 <0.001 89% 
Bacteraemia 0.12 0.05 0.24 -4.49 <0.001 93% 
Gastrointestinal infection 0.08 0.04 0.17 -5.93 <0.001 95% 
Other¶¶¶ 0.10 0.08 0.14 -13.51 <0.001 93% 

NOTE. CoNS, Coagulase-negative Staphylocci 
¶There was one missing case 
¶¶ENT, Psychiatric 
¶¶¶meningitis, encephalitis  
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emphasis on the demographic characteristics of the study 
population and hospital length of stay. The pooled preva-
lence of NI in the EMR was estimated at 13% (95% CI, 
0.1-0.16) while significant differences were found be-
tween countries of the region. For example, Afghanistan 
with the highest rate of NI contrary to Bahrain and the 
United Arab Emirates with the lowest rate of infection 
reflected these significant differences between countries. 
It is no wonder that these countries have considerable di-
vergences in terms of socioeconomic conditions, 
healthcare infrastructure, allocated budget to the health 
system, health services quality, and the level of compli-
ance with infection control protocols (15). Evidence has 
shown that ˃1.4 million people worldwide have acquired 
healthcare-related infections, with the highest frequencies 
reported from hospital settings in the Eastern Mediterra-
nean and South-East Asia regions at 11.8% and 10%, re-
spectively (16). Therefore, identifying countries where the 
burden of NI is high can be more effective in the estab-
lishment of infection prevention and control programs in 
healthcare settings carrying a greater risk for HAI. Due to 

the limited resources, targeted infection control interven-
tions have been confirmed to be cost-effective, so that 
they efficiently direct resources to the areas of greater 
need and urgency (17). An inclusive program for prevent-
ing HAIs within eastern Mediterranean hospitals would 
reduce hospital length of stay, and subsequently, it would 
result in several benefits to patients in terms of reduced 
mortality, morbidity, and cost of care (18).  

A comparison of different hospital wards in terms of the 
prevalence of NIs revealed that patients with severe un-
derlying diseases and a greater number of invasive proce-
dures in ICUs more significantly suffered from healthcare-
acquired infections, including Acinetobacter species (19, 
20). A systematic review conducted to determine the 
prevalence of NIs in the World Health Organization 
(WHO)-defined regions of Europe, the Eastern Mediterra-
nean, and Africa found that hospital-acquired infections as 
a result of Acinetobacter baumannii pathogen correspond-
ed to a major risk for hospitalized patients in the regions 
(21). The WHO also mentioned Acinetobacter baumannii 
as a serious pathogen responsible for a great number of 

 
 
Figure 2. Prevalence of NI based on Gender 
 

    
 
Figure 3. Meta-regression based on Age and Length of stay 
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clinical infections like wound, bloodstream, pneumonia, 
and urinary tract infections in humans, particularly pa-
tients with severe underlying diseases and those hospital-
ized in ICUs (22-24). In a study by Mohiuddin et al in 
hospitals in Dhaka, Bangladesh, Escherichia coli was 
found as the most common nosocomial pathogen followed 
by Pseudomonas, Staphylococcus aureus, Klebsiella spe-
cies, and Acinetobacter (25). Similarly, several studies 
confirmed that the most widespread organisms 
were Escherichia coli (51%), Klebsiella species (19.6%), 
and Proteus mirabilis (10%) (26). In another study by 
Sohrabi et al, coagulase-negative staphylococci (11.2%) 

was ranked second followed by Klebsiella (8.1%) (27). 
The findings are almost consistent with our study results. 

Our review also highlighted that many NIs constituted 
wound and bloodstream infections. Similarly, a review 
conducted on patients who underwent cesarean revealed 
an infection rate of 53% representing an increased number 
of surgical site infections in Bangladesh (28). Due to the 
insufficiency of sterilization techniques, the lack of sanita-
tion facilities, overcrowded wards, limited waste disposal, 
and health infrastructure challenges, an increased rate of 
HAIs was observed in hospitals, particularly as a result of 
unsafe invasive surgeries (29). A report released on posi-

 
 
Figure 4. Meta-regression of NI based on Year of publication 
 

 
 
Figure 5. Funnel plot of Standard Error by Logit event rate  
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tive associations of nosocomial infections with clinical 
factors in 2011 reported the rate of HAIs to be 46.2% in 
the surgical, trauma, and burn units (30). Another research 
conducted in a tertiary referral hospital in northern Tanza-
nia also found that the rate of NI was mainly high in the 
ICU (40%), followed by surgical wards (36.7%) (31). 
Nonsurgical healthcare-related infections have also been 
surveyed in several hospitals in developing countries. The 
principal nonsurgical infections contained pneumonia, 
urinary tract, and gastrointestinal infections (30). As men-
tioned by Mohiuddin et al, some of the common proce-
dures that amplify the probability of HAIs include intuba-
tions or mechanical ventilation, urinary bladder catheteri-
zation, gastric drainage, and invasive intravenous monitor-
ing (25). The high proportion of HAIs in ICUs was also 
found in the healthcare settings of Southeast Asia, China, 
and Latin America (32-36). Thus, it is required that all 
HCWs, particularly those working in ICUs, receive ade-
quate training on the control measures of nosocomial in-
fections. Physicians and nurses must gain the necessary 
knowledge about hospital guidelines for effectively im-
plementing invasive procedures using intravascular cathe-
ters, urinary catheters, endotracheal tubes, or other types 
of invasive devices (37-39).  

The same as our review evidence has shown that older 
age and a hospital stay of ˃3 days were among the im-
portant risk factors for NIs. For example, a study conduct-
ed at a teaching hospital in Sudan found that the majority 
of patients who suffered from NIs were ˃55 years old, 
emphasizing older age as a key risk factor for hospital-
acquired infection (40). Similarly, according to Wang et 
al, sex, age, comorbidity, and invasive procedures were 
considered important risk factors for NI (41). Considering 
hospital length of stay as a risk factor for acquiring 
healthcare-related infection, Hassan et al found that a unit 
increase in the length of stay enhanced the probability of 
affecting by infection by 1.37%. Furthermore, hospital-
acquired infection was found to increase hospital length of 
stay by 9.3 days leading to rising costs of healthcare (42).  

 
Limitations 
There are some limitations regarding this review. The 

most important limitation of this study was the small 
number of articles in some countries such as Afghanistan. 
We limited the review to English language papers and did 
not include the grey literature. Other limitations of this 
study were the lack of free access to some articles, the 
unavailability of full text in some articles, and the low 
quality of some articles. 

 
 Conclusion 
Study results highlighted nosocomial infection as a glob-

al challenge in healthcare systems, particularly in Eastern 
Mediterranean countries. Thus, establishing a safe and 
disinfected work environment in healthcare settings could 
efficiently prevent the spread of NIs. To resolve the issue 
and prevent the spread of infections in hospitals it is rec-
ommended to develop and implement an effective infec-
tion control program, designate several healthcare staff to 
employ infection control programs, and provide infection 

control education and appropriate personal protective 
equipment for HCWs. Furthermore, early detection of 
infected individuals particularly elderly patients, those 
with severe underlying disease, and patients with compli-
cated clinical symptoms requiring long-term hospital stay 
could also improve the quality of response toward the 
infection. 

 
Authors’ Contributions 
Conception and design of study: Ahmad Ghashghaee, 

Sima Rafiei, Fatemeh Pashazadeh Kan; Acquisition of 
data: Ahmad Ghashghaee, Zahra Noorani Mejareh, Ba-
hare Abdollahi, Azadeh Laali, Fatemeh Seyghalani Talab, 
Niloofar Ahmadi, Yasamin Sarhadi, Forugh Charmduzi, 
Mona Rajabi, Zahra Hosseinipalangi; Analysis and/or 
interpretation of data: Ahmad Ghashghaee; Drafting the 
manuscript: Ahmad Ghashghaee, Maryam Masoumi, Fa-
ranak Rokhtabnak, Neda Raoofi, Negin Gholamali, Beh-
rooz Ahmadi, Samira Raoofi, Fatemeh Pashazadeh Kan; 
Revising the manuscript critically for important intellectu-
al content: Ahmad Ghashghaee, Dorsa Gharagozloo; and 
Approval of the version of the manuscript to be published: 
Ahmad Ghashghaee, Aidin Aryankhesal, Fatemeh Pa-
shazadeh Kan. 

 
Ethical Considerations 
Not applicable. 
 
 Acknowledgment 
Not applicable. 
 
Conflict of Interests 

The authors declare that they have no competing interests. 
 
 

References 
1. CDC. Types of healthcare-associated infections. Healthcare-associated 

infections (HAIs) (2016). CDC. 2016. 
2. WHO. The burden of healthcare-associated infection worldwide 2016. 

Available from: 
http://www.who.int/gpsc/country_work/burden_hcai/en/" \t "_blank. 

3. Pittet D, Allegranzi B, Storr J, Bagheri Nejad S, Dziekan G, Leotsakos 
A, et al. Infection control as a major World Health Organization 
priority for developing countries. J Hosp Infect. 2008 Apr;68(4):285-
92.  

4. Maki DG, Crnich CJ, Safdar N. Nosocomial infection in the intensive 
care unit. Crit Care Med. 2008:1003. 

5. Mayon-White R, Ducel G, Kereselidze T, Tikomirov E. An 
international survey of the prevalence of hospital-acquired infection. J 
Hosp. Infect. 1988;11:43-8. 

6. Allegranzi B, Nejad SB, Combescure C, Graafmans W, Attar H, 
Donaldson L, et al. The burden of endemic health-care-associated 
infection in developing countries: systematic review and meta-
analysis. Lancet. 2011;377(9761):228-41. 

7. Peleg AY, Hooper DC. Hospital-acquired infections due to gram-
negative bacteria. N Engl J Med.. 2010;362(19):1804-13. 

8. Smyth E, Emmerson A. Surgical site infection surveillance. J Hosp 
Infect. 2000;45(3):173-84. 

9. Allegranzi B, Pittet D. Healthcare-associated infection in developing 
countries: simple solutions to meet complex challenges. Infect Control 
Hosp Epidemiol. 2007;28(12):1323-7. 

10. Arabi Y, Al-Shirawi N, Memish Z, Anzueto A. Ventilator-associated 
pneumonia in adults in developing countries: a systematic review. Int J 
Infect Dis. 2008;12(5):505-12. 

11. Zaidi AK, Huskins WC, Thaver D, Bhutta ZA, Abbas Z, Goldmann 
DA. Hospital-acquired neonatal infections in developing countries. 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

9.
16

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                               8 / 9

http://dx.doi.org/10.47176/mjiri.39.160
https://mjiri.iums.ac.ir/article-1-8147-en.html


 
A. Ghashghaee, et al. 

 

 
 

http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2025 (22 Dec); 39:160. 
 

9 

The Lancet. 2005;365(9465):1175-88. 
12. Lawn JE, Cousens S, Bhutta ZA, Darmstadt GL, Martines J, Paul V, 

et al. Why are 4 million newborn babies dying each year? The Lancet. 
2004;364(9432):399-401. 

13. Baron RC, McCormick JB, Zubeir OA. Ebola virus disease in 
southern Sudan: hospital dissemination and intrafamilial spread. Bull 
World Health Organ. 1983;61(6):997. 

14. Garner JS, Jarvis WR, Emori TG, Horan TC, Hughes JM. CDC 
definitions for nosocomial infections, 1988. Am J Infect Control 
1988;16(3):128-40. 

15. Meers P. Infection control in developing countries. J Hosp Infect. 
1988;11:406-10. 

16. Organization WH. Prevention of hospital-acquired infections: a 
practical guide. Geneva, Switzerland: World Health Organization, 
2002. 

17. de Gentile A, Rivas N, Sinkowitz-Cochran RL, Momesso T, Iriart 
EM, Lopez E, et al. Nosocomial infections in a children's hospital in 
Argentina: impact of a unique infection control intervention program. 
Infect Control Hosp Epidemiol. 2001;22(12):762-6. 

18. Khan MM, Celik Y. Cost of nosocomial infection in Turkey: an 
estimate based on the university hospital data. Health Serv Res or 
Health Serv Manag Res. 2001;14(1):49-54. 

19. Hafeez A, Munir T, Najeeb S, Rehman S, Gilani M, Ansari M, et al. 
ICU pathogens: a continuous challenge. J Coll Physicians Surg Pak. 
2016;26(7):577-80. 

20. Vincent J-L, Rello J, Marshall J, Silva E, Anzueto A, Martin CD, et 
al. International study of the prevalence and outcomes of infection in 
intensive care units. Jama. 2009;302(21):2323-9. 

21. Ayobami O, Willrich N, Harder T, Okeke IN, Eckmanns T, 
Markwart R. The incidence and prevalence of hospital-acquired 
(carbapenem-resistant) Acinetobacter baumannii in Europe, Eastern 
Mediterranean and Africa: a systematic review and meta-analysis. 
Emerg Microbes Infect. 2019;8(1):1747-59. 

22. Tacconelli E, Carrara E, Savoldi A, Harbarth S, Mendelson M, 
Monnet DL, et al. Discovery, research, and development of new 
antibiotics: the WHO priority list of antibiotic-resistant bacteria and 
tuberculosis. Lancet Infect Dis 2018;18(3):318-27. 

23. Kim UJ, Kim HK, An JH, Cho SK, Park K-H, Jang H-C. Update on 
the epidemiology, treatment, and outcomes of carbapenem-resistant 
Acinetobacter infections. Chonnam Med J. 2014;50(2):37-44. 

24. Kohlenberg A, Brümmer S, Higgins PG, Sohr D, Piening BC, de 
Grahl C, et al. Outbreak of carbapenem-resistant Acinetobacter 
baumannii carrying the carbapenemase OXA-23 in a German 
university medical centre. J Med Microbiol. 2009;58(11):1499-507. 

25. Mohiuddin M, Haq JA, Hoq MM, Huq F. Microbiology of 
nosocomial infection in Tertiary Hospitals of Dhaka city and its 
impact. Bangladesh J Med Microbiol. 2010;4(2):32-8. 

26. Nwadioha S, Nwokedi E, Jombo G, Kashibu E, Alao O. Antibiotics 
Susceptibility Pattern of Uropathogenic Bacterial lsolates from 
Community-and Hospital-Acquired. Int J Infect Dis. 2009;8(1). 

27. Sohrabi MB, Khosravi A, Zolfaghari P, Sarrafha J. Evaluation of 
nosocomial infections in Imam Hossein (as) Hospital of Shahrood, 
2005. J Birjand Univ Med Sci. 2009;16(3):33-9. 

28. Parna F, Latif T, Sultana N, Ali M, Chowdhury S. Maternal & fetal 
outcome of eclamptic patients admitted in obstetrics & gynaecology 
department of secondary care hospital in Bangladesh. Mymensingh 
medical journal: MMJ. 2013;22(3):522-6. 

29. Shahida S, Islam A, Dey B, Islam F, Venkatesh K, Goodman A. 
Hospital acquired infections in low and middle income countries: root 
cause analysis and the development of infection control practices in 
Bangladesh. Open J Obstet Gynecol. 2016. 

30. Faruquzzaman. Positive associations of nosocomial infections in 
surgical ward with etiological clinical factors. Bratisl Lek Listy. 
2011;112(5):273-7.  

31. Gosling R, Mbatia R, Savage A, Mulligan J-A, Reyburn H. 
Prevalence of hospital-acquired infections in a tertiary referral hospital 
in northern Tanzania. Ann Trop Med Parasitol. 2003;97(1):69-73. 

32. Ling ML, Apisarnthanarak A, Madriaga G. The burden of healthcare-
associated infections in Southeast Asia: a systematic literature review 
and meta-analysis. Clin Infect Dis. 2015;60(11):1690-9. 

33. Patwardhan R, Dhakephalkar P, Niphadkar K, Chopade B. A study 
on nosocomial pathogens in ICU with special reference to 
multiresistant Acinetobacter baumannii harbouring multiple plasmids. 
Indian J Med Res. 2008;128(2):178. 

34. Gulati S, Kapil A, Das B, Dwivedi S, Mahapatra A. Nosocomial 

infections due to Acinetobacter baumannii in a neurosurgery ICU. 
Neurol India. 2001;49(2):134-7. 

35. Yue D, Song C, Zhang B, Liu Z, Chai J, Luo Y, et al. Hospital-wide 
comparison of health care-associated infection among 8 intensive care 
units: A retrospective analysis for 2010-2015. Am J Infect Control. 
2017;45(1):e7-e13. 

36. Luna CM, Rodriguez-Noriega E, Bavestrello L, Guzmán-Blanco M. 
Gram-negative infections in adult intensive care units of Latin 
America and the Caribbean. Crit Care Res Pract. 2014;2014. 

37. O'Grady NP, Alexander M, Burns LA, Dellinger EP, Garland J, 
Heard SO, et al. Guidelines for the prevention of intravascular 
catheter-related infections. Clin Infect Dis. 2011;52(9):e162-e93.  

38. Gould CV, Umscheid CA, Agarwal RK, Kuntz G, Pegues DA. 
Guideline for prevention of catheter-associated urinary tract infections 
2009. Infect Control Hosp Epidemiol. 2010 Apr;31(4):319-26.  

39. Tablan OC, Anderson LJ, Besser R, Bridges C, Hajjeh R. Guidelines 
for preventing health-care--associated pneumonia, 2003: 
recommendations of CDC and the Healthcare Infection Control 
Practices Advisory Committee. MMWR Recomm Rep. 2004 Mar 
26;53(Rr-3):1-36.  

40. Ahmed MI. Prevalence of nosocomial wound infection among 
postoperative patients and antibiotics patterns at teaching hospital in 
Sudan. N Am J Med Sci. 2012 Jan;4(1):29-34.  

41. Wang L, Zhou KH, Chen W, Yu Y, Feng SF. Epidemiology and risk 
factors for nosocomial infection in the respiratory intensive care unit 
of a teaching hospital in China: A prospective surveillance during 
2013 and 2015. BMC Infect Dis. 2019 Feb 12;19(1):145.  

42. Hassan M, Tuckman HP, Patrick RH, Kountz DS, Kohn JL. Cost of 
Hospital-Acquired Infection. Hospital Topics. 2010;88(3):82-9. 

 
 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

9.
16

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-0
1-

31
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

http://dx.doi.org/10.47176/mjiri.39.160
https://mjiri.iums.ac.ir/article-1-8147-en.html
http://www.tcpdf.org

