
Introduction
Nosocomial infections (NIs) have always been one of the 
major hospital problems, increasing the duration of a 
patient’s stay, morbidity and mortality, as well as hospital 
costs (1). 

Globally, more than 1.4 million people suffer from 
hospital infections per year in developing and developed 
countries. According to reports, the hospital infection 
incidence is nearly 5%–10% and more than 25% in 
developed and some developing countries, respectively 
(2,3). 

It must be considered that more than 70% of hospital 
infections include urinary tract infections, pneumonia, 
bloodstream infections, and surgical site infections (4). 

Bacteria are the most common microorganisms that 

cause hospital infections. Bacteria (e.g., coagulase-negative 
Staphylococci, Staphylococcus aureus, Streptococcus 
species, Klebsiella pneumonia, Klebsiella oxytoca, and 
Escherichia coli), viruses (e.g., hepatitis B and C and 
human deficiency virus), fungi (e.g., Candida species and 
Aspergillus fumigatus), and parasites have caused hospital 
epidemics in 71%, 21%, 5%, and 3% of cases, respectively; 
however, the cause of infection has not been identified in 
2% of the cases (5,6). 

The National NI Surveillance System (NNISS) is one of 
the best sources of data gathering about hospital infections 
(7-9). According to NNISS, the most important causes of 
hospital infections are aerobic bacteria (87%), anaerobic 
bacteria (3%), fungi (9%), and other types of viruses and 
parasites (1%). In general, among the types of hospital 
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Abstract
Background: The nosocomial infection (NI) rate in developing countries is about 20–25%. 
However, in Iran, this is nearly 2.95%, which may be related to an incorrect and incomplete 
reporting system. Hence, the present study aimed at investigating NI reporting challenges in 
hospitals affiliated with Tehran University of Medical Sciences (TUMS) and providing solutions 
for its improvement.
Methods: This interventional study was conducted on 14 public hospitals affiliated with TUMS. 
The study population included all nurses and doctors of the infection control team of the 
hospitals. As an intervention, a training workshop was held for the selected hospital infection 
control teams. The other intervention was the standardization of NI indicators in the National 
NI Surveillance System (NNISS). Before and after the intervention, the infection control teams of 
the TUMS vice-chancellor for treatment affairs assessed the hospitals regarding NI reporting. All 
analyses were performed using SPSS version 26 software at a significant level of less than 0.05.
Results: The results of the present study showed that the rate of NIs reported in the hospitals 
has grown significantly in consecutive years, indicating 2.98%, 2.81%, 3.62%, and 4.41%, 
respectively, from 2014 to 2017. The correct syntax of patients with a positive culture, changes 
in the type of antibiotics, wound changes, and NI symptoms were 100%, 43.6%, 33.3%, and 
31.25%, respectively. 
Conclusion: The findings related to hospital infections were close to what was expected, and 
it is expected that more significant improvements will be experienced with more control and 
supervision in the field of diagnosis and how to analyze hospital infections. 
Keywords: Nosocomial infections, Improvement, Solutions 
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infections, Escherichia coli is the most common pathogen, 
followed by S. aureus (5, 10).

The NI rate in developing countries is about 20%–
25%. However, in Iran, this rate is nearly 2.95%, which 
is probably associated with an incomplete and incorrect 
reporting system (11). 

Hence, the present study seeks to investigate the NI 
reporting challenges in hospitals affiliated with Tehran 
University of Medical Sciences (TUMS) and then provide 
solutions for its improvement.

Materials and Methods
This before-after interventional study was conducted 
on 14 public hospitals affiliated with TUMS from 2014 
to 2021. The study population included all doctors and 
nurses of the infection control team of the hospitals.

NIs are considered any systemic or localized infections 
(confirmed clinically or with laboratory tests) occurring 
48 hours after admission and including urinary tract 
infections, bloodstream infections, surgical site infections, 
and ventilator-associated pneumonia (12,13).

As an intervention, a training workshop was held for 
the selected hospital infection control teams (nurses and 
doctors). This workshop had two main topics, namely, 
the correct diagnosis and reporting of four main NIs and 
the way to enter the related data into the NNIS of the 
hospitals. 

The other intervention was the standardization of NI 
indicators in the NNIS. In this regard, the denominator 
of the fraction was changed from 24-hour patient 
hospitalization to the patient’s day. 

Before and after the intervention, the infection control 
teams of the TUMS Vice-Chancellor for Treatment 
Affairs assessed the hospitals in terms of NI reporting. 
This evaluation was performed through field visits, 
medical record reviews, and hospital information system 
evaluation (for comprehensive antibiotics orders). All 
analyses were conducted using SPSS software (version 26) 
at a significant level of less than 0.05. 

Results
The results revealed that the rate of NIs reported in 
the hospitals has significantly increased in consecutive 
years, demonstrating 2.98%, 2.81%, 3.62%, and 4.41%, 
respectively, from 2014 to 2017. The hospital infection 
rate was 6.78%, on average, during the 15 months of 2020-
2021 (Figure 1). 

The correct syntax of patients with positive culture 
was 100%, and changes in the type of antibiotics, wound 
changes, and NI symptoms were 43.6%, 33.3%, and 
31.25%, respectively. 

Table 1 presents the average NI separately for each type 
of infection in hospitals covered by TUMS during the 15 
months of 2020 and 2021.

Discussion
In a descriptive-analytical study conducted on all 

hospitalized patients under 15 years of age with the 
standard method of the hospital infection care system, 
the overall rate of hospital infection was estimated at 8.5% 
(14).

NIs are those infections that are caused by medical care 
and are considered undesirable results in patients who 
need care. NIs are becoming increasingly more important 
and seriously challenge the health systems of the countries 
(15).

NIs have always been one of the major health and 
treatment problems at the same time as the expansion 
of hospitals, and increasing the duration of the patient’s 
stay in the hospital causes an increase in the number 
of infections and deaths from these infections, and as a 
result, increases the hospital costs (15,16).

The point of view regarding low reporting of hospital 
infection can hide the need to improve the quality of 
services, especially at the level of clinical services of the 
hospital. The research conducted in the state of Victoria 
also showed that managers tend to estimate the hospital 
infection rate lower than the actual rate (17).

Considering that more than 70% of hospital infections 
are of urinary, surgical, respiratory, and blood types, the 
data related to these four infections have been examined 
in the first stage of establishing the hospital infection 
care system in the country. This interventional study was 
conducted in hospitals covered by TUMS in 2018 and for 
one year to diagnose, track, and report hospital infections 
for four common hospital infections.

Hospitals had problems filling statistics in NNIS 
software; thus, a training workshop was held for infection 
control supervisors, and then hospitals were checked for 
reporting statistics (18).

The results demonstrated that the correct performance 
of hospitals in relation to the items of how to report 
was 31.25%. In addition, the correct reporting rate of 
positive culture, the rate of reporting wound changes, 
the rate of correct reporting of antibiotic changes, and 
the rate of correct reporting of fever in these hospitals 
were 100%, 33.33%, 43.75%, and 37.5%, respectively. 
Due to the modification of the software, the modification 
of the denominator of the fractions, and the placement 
of the day patient and the day tool instead of 24-hour 
hospitalization, it was possible to compare the infection 
percentage of hospitals with expected numbers (19,20).

The prevalence of hospital infection recorded in many 
hospitals of the country indicates the concealment of 
cases of infection because, based on internal and external 
evidence, the actual prevalence of hospital infection in the 
country is estimated to be between 8% and 10%, and its 
occurrence in hospitals is undeniable (21). Fortunately, 
with the corrective measures taken regarding the reporting 
of NIs in the present study, a significant increase was 
observed in the reporting of NIs in hospitals covered by 
the TUMS, which confirms the success of this project and 
the improvement of the reporting process (20,21).

One of the four effective factors in the effectiveness 
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of the infection control program is the presence of a 
knowledgeable infection control doctor or nurse who 
plays an active role in the infection control program 
(22). The underreporting of hospital infections can be 
prevented when all components of the care system play 
an active role. At the head of them are infection control 
doctors and nurses. Improving the knowledge of infection 
control doctors and nurses is an important factor that can 
lead to the improvement of hospital infection reporting 
(23). 

Van Jamet found that despite their good knowledge, 
most of the studied doctors and nurses had problems in 
accessing, understanding, applying, and accepting the 
hospital infection control program (24). In this research, 
by holding explanatory and educational classes in the field 
of NIs for infection control doctors and nurses of all the 
hospitals implementing the project, it was attempted to 
update the information of these people to have the greatest 
impact on their interventions. Financial incentives were 
also used in this field (23,25).

Disease detection was improved with monthly control 
and monitoring. In addition, reforms were made in the 

hospital and university infection control committee to 
intervene and correctly report the diagnosis and analyze 
the hospital infection index. Further, the hospitals were 
obliged to examine the hospital infection statistics in 
the form of a run chart (26). Then, each hospital was 
compared and evaluated with itself, and according to the 
expected limit of single-specialty and general hospitals, a 
report card was issued for each hospital in terms of NIs 
(27,28).

Considering that the NI reporting system in the 
country’s hospitals has problems and there are few real 
reports, there is a need for a fundamental revision of 
the NI reporting system in all hospitals of the country 
(29). It is possible to take appropriate measures and 
interventions to control hospital infections when the 
report of the hospital infection care system is correct and 
accurate (30,31). Thus, the current research can be used as 
a suitable model in this regard.

One of the most important strengths of the current 
research was the active participation of all people involved 
in the process of reporting hospital infections, as well as 
the full support of the senior officials of the hospitals and 
vice-chancellors of TUMS, which led to the success of this 
project.

On the other hand, one of the most important limitations 
of this research was the reluctance of a number of relevant 
personnel, especially hospital nurses, to report timely and 
correct NIs, who attempted to solve this problem to some 
extent by justifying them.

Conclusion
Overall, the findings related to hospital infections were 
close to what was expected, and it is expected that further 
essential improvements in more control and supervision 
be observed in the field of diagnosis and the way to analyze 
hospital infections. In Iran, the existence of a system to 
perform targeted corrective interventions is absolutely 
necessary. Unfortunately, the performance of the hospital 
infection control system in our country is only focused 
on collecting the statistics of the hospital infection rate. 
Fortunately, the current research revealed that problems 
related to the actual reporting of hospital infections can 
be reduced to a large extent by performing necessary and 

Figure 1. Average Results of Nosocomial Infections by Year of Investigation in Hospitals Covered by Tehran University of Medical Sciences

Table 1. Average Nosocomial Infections Separately for Each Type of Infection 
in Hospitals Covered by Tehran University of Medical Sciences (2020–2021)

Hospital
Ventilator-
Associated 
Pneumonia

Urinary Tract 
Infection

Bloodstream 
Infection

Surgical Site 
Infection

A 0.47 0.76 1.92 1.23

B 3.13 4.71 2.18 1.13

C 0 0.79 1.02 1.19

D 0 0.95 0.49 6.51

E 0 0.16 0 0

F 2.53 1.94 1.8 1.43

G 0.02 2.35 6.03 1.35

H 0.12 1.88 1.46 3.28

I 0 0 0 1.95

J 2.26 2.66 2.47 1.56

K 0.1 0.22 1.42 1.67

L 0 1.09 1.97 0.48

M 0.37 0.94 1.17 1.22

N 0 0.06 0.04 2.09
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expert interventions at different levels of the process of 
recording and reporting hospital infections.
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