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Abstract 
This documentary research aimed to describe the results of an epidemiologi-
cal survey that sought to determine the prevalence of Infections Related to 
Health Care (IRHC) in newborns admitted to a Neonatal Intensive Care Unit 
(NICU) at the city of Rio de Janeiro. For methodology, the existing data in 
the original research database were used as the primary source. The method 
used was the case study in a quantitative approach. The data have been statis-
tically arranged by odds ratio, which measured the possibility of IRHC de-
velopment at the 102 newborns, by exposition at the risk factors. Results: 
IRHC prevalence with pneumonias, sepsis, navel’s infection and ocular infec-
tions predominance rises. Prematures are 4.10 more susceptible. Twelve 
hours after amniotic rupture there are 1.77 more chances of infections. Babies 
with more than 10 days of hospitalization are 4.70 more susceptible than 
those with 10 days. The registers examined were incipient at the IRHC’s cha-
racterization, beginning and duration, which make the IRHC’s diagnos-
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1. Introduction 

Hospital Infection (HI) or Infection Related to Health Care (IRHC) is one of 
the biggest problems in healthcare sectors worldwide. It affects people of the 
most diverse characteristics, whether white or black, adults or children, rich or 
poor. However, it is known that certain factors can make some groups more 
susceptible, where we can highlight as an example, poverty, which imposes 
conditions that are often not consistent with a standard of living necessary to 
maintain health. This does not take into account that people from less privi-
leged social classes do not always have the means to access quality health ser-
vices.  

The emergence of IRHC occurs with hospitalization and its manifestation oc-
curs during or after the client leaves the hospital, and may have an endogenous 
or exogenous origin. Infections of endogenous origin are associated with under-
lying disease or conditions, where microorganisms in the patient’s own flora are 
responsible for most IRHC. In this case, prevention is limited. Exogenous infec-
tions, on the other hand, are related to the invasive diagnostic and/or therapeutic 
procedures performed, constituting a risk, which, however, when circumvented, 
can prevent IRHC. The problem of HI in Brazil is growing, considering the high 
cost of medical care that can be up to three times higher than the cost of patients 
without infection. The epidemiological data available show that the rates of 
IRHC remain high, 15.5%, which corresponds to 1.18 episodes of infection per 
client hospitalized with IRHC in Brazilian hospitals [1]. 

In principle, erroneously, it is thought that infections that occur in the new-
born unit are occasional, relatively small and easy to control. However, when 
studying the issue of IRHC in neonatal units, one must take into account the 
peculiarities of this type of clientele; given that newborns (NB’s) have an imma-
turity of the immune system, which in itself already represents a predisposing 
factor. This is without considering that in Neonatal Intensive Care Units (NI-
CUs) the type and amount of therapeutic and diagnostic invasions carried out 
are varied and numerous, which correlatively, increase the risk of IRHC. So 
much so, those studies carried out by Mesquita et al. about the epidemiological 
profile of newborns who acquired hospital infection in 2009 in a Neonatal Inten-
sive Care unit revealed the magnitude of IRHC in tertiary hospitals, indicating 
that the NICU is the hospital unit that presents the higher prevalence of IRHC 
[2]. 
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1.1. Objective 

Discuss aspects related to the prevalence of IRHC in newborns admitted to a 
Neonatal Intensive Care Unit (NICU) in the city of Rio de Janeiro, based on the 
results of a field research database carried out from January to July 1997. 

1.2. Importance of the Study 

The present study has its value since, despite the efforts being made by the Hos-
pital Infection Control Commissions (HICC), the number of clients subject to 
IRHC is significant. In addition, infections can often not even appear as a given 
in newsletters, thus characterizing underreporting. Concerned about this issue, 
THOMAZ points out that: The creation of an information system in which 
health professionals or anyone can and should notify health authorities about 
the existence of diseases that pose a threat to public health, dates back many 
years. So that immediate actions can be taken in view of the knowledge of the 
health situation of the Brazilian population [3]. 

However, it is known that the reality has been a little different, where in hos-
pital institutions many cases of IRHC are not reported. Therefore, it is possible 
to point out as causes of this under-registration: the diagnostic uncertainty itself; 
operational issues, illustrated by the lack of an appropriate form or the “lack of 
time” of professionals for bureaucratic procedures; and mainly the indifference 
resulting from the disbelief in the Epidemiological Surveillance (ES) system [3]. 
As a result, a vicious circle of discouraging staff and poor quality of information 
from ES is formed in many health care centers. Part of the blame, at the service 
level, is usually attributed to the professionals, who should notify or properly 
record the data in medical records or certificates, but they do not do so. Many 
professionals believe that the notification serves as an input to supply a database 
with no practical use, since nothing happens after registration, except the pro-
duction of statistics and lags [3]. 

Thus, it is necessary to raise health professionals’ awareness of these issues, as 
well as the best professional training, and especially the provision of favorable 
working conditions. Such requirements represent important strategies on the 
way to improving the health information system. So, it is hoped that this study 
can somehow give a better visibility of the phenomenon, in order to answer the 
questions that arose from the authors’ daily routine in the practice scenarios in 
which they work. 

2. Method 
2.1. Kind of Study 

This work consisted of a documentary research that used as a database an epi-
demiological survey, of a descriptive nature, in which we sought to gather in-
formation about the distribution of an event, which in this case, were hospital 
infections in newborns. 
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2.2. Nature of the Study 

A quantitative approach was used in which Lakatos, Gil and Minayo [4] [5] [6] 
point out that the quantitative method can explain social reality through objec-
tivity. Nevertheless, in line with the statements of this same author, this research 
brought up qualitative elements, to strengthen the analysis, attributing relation-
ships and meanings, during the contextualization of the data collected. 

2.3. Universe 

The universe of this research was represented by the information available in the 
research database that investigated, in 1997, neonates admitted to the NICU. 

2.4. Sample 

This work had as a sample the information stored in the database related to 102 
NBs hospitalized in the NICU between the period from January 1 to July 31, 
1997, considering the accessibility criteria that characterize a non-probabilistic 
type of sampling. 

2.5. Research Field 

The research field of the research that originated the information stored in the 
database for this investigation, was composed of a NICU linked to a Federal 
Higher Education Institution (FHEI). This is because, since this field is linked to 
a higher education institution, and integrated assistance, teaching and research 
activities are developed there, it was believed, then, that this place could, at the 
time, better represent the health model more compatible with established by the 
Ministry of Health standards. 

2.6. Chosen Method 

We opted for the case study method, seeking to associate some risk factors to 
neonatal infections, since according to PEREIRA [7]. The case study constitutes 
a true inventory of what happens generically, in the light of observation few in-
dividuals. 

2.7. Study Object 

Based on information in a research database, IRHC in neonates was established 
as the object of this study, where they are associated with three main elements: 
the hospital, the group of people who care, and the group of people that is taken 
care of: the newborns. Of these, it was discussed more openly about NB’s and the 
nursing team, since it is responsible for an expressive variety of care provided to 
clients. 

2.8. Data Collection Procedures and Technique 

The data source of the present research was the database of the study entitled: 
“Hospital Infections and the Problem of Underreporting: two questions for ref-
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lection on the daily nursing professional”. The following information from the 
newborns was extracted from this database, based on a script: type of childbirth, 
length of hospital stay, among others. These variables were selected in the present 
study, because according to the scientific literature available on the topic, they 
represent important risk factors for IRHC’s in newborns admitted to NICU [8]. 
The script was previously prepared, meeting the basic questions of descriptive 
epidemiology. It should be noted that the original research met all ethical con-
siderations for research involving human beings by complying with the recom-
mendations of Resolution N˚ 196 of 1996 of the National Health Council, which at 
the time of the research established criteria for preserving secrecy, confidentiali-
ty and total and complete anonymity of the study participants. The elaboration 
of the database was carried out in October 1997. During the data collection, 
quantitative information was captured, by consulting the medical records and 
nosological file of the 102 newborns. 

2.9. Data Processing 

After obtaining the data, they were treated using the statistical method and pre-
sented in absolute values and percentages of the epidemiological indicators 
found, being analyzed by the odds ratio method and degrees of significance, and 
then analyzed in the light of the concepts in the relevant bibliography. The odd 
ratio represented by the formula: OR = (a × d):(b × c), where: a ≥ number of 
people exposed, or who had characteristics, and became ill; b ≥ number of ex-
posed people who remained healthy; c ≥ number of unexposed people who be-
came ill; d ≥ number of unexposed, healthy people. 

3. Presentation of Data 

Table 1 and Figure 1 and Figure 2 present the data using the odds ratio me-
thod, measuring the risk of neonates developing, in the field under study, IRHC 
from the following exposure factors: gestational age, type of delivery, time of rup-
ture of the membranes and time hospitalization of newborns. 

From Figure 1, there is a predominance of pneumonia (21 cases), followed by 
bacterial septicemia (16), omphalitis (13), conjunctivitis (08), among other less 
frequent cases such as: impetigo (02 cases), undefined sepsis (05), moniliasis 
(05), necrotizing enterocolitis (02), hepatitis (01), gastroenteritis (01), and uri-
nary tract infections (01). It is also noticed the occurrence of infections resulting 
from congenital transmission, such as syphilis (02) and TORCH (toxoplasmosis, 
rubella and cytomegalovirus and others) (01 case). The great difficulty faced by 
this investigation was to characterize the cases as infections related to health care 
in the newborns surveyed. This is because the primary sources consulted did not 
classify, in most cases, the registered infections, according to the criteria con-
tained in the specific literature. With regard to determining the type of agent 
that causes infections, it is not possible to carry it out in the selected sample,  
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Table 1. Distribution of newborns with and without infection, according to gestational 
age, type of childbirth, time of rupture of the amniotic sac and length of hospital stay. 
Source: research data-base. 

Risk factor 

Cases 
NB’s with infection 

Controls 
NB’s without  

infection 
Total 

FI FI% FI FI% FI FI% 

Gestational Age 

30 - 36 weeks and 6 d 35 34.31 13 12.75 48 47.06 

37 - 41 weeks and 6 d 21 20.59 32 31.37 53 51.96 

More than 42 weeks 01 0.98 _ _ 01 0.98 

Total 57 55.88 45 44.12 102 100 

Type of Childbirth 

Cesarean childbirth 32 31.37 27 26.47 59 57.84 

Vaginal childbirth 25 24.51 18 17.65 43 42.16 

Total 57 55.88 45 44.12 102 100 

Time of Rupture of the Amniotic Sac 

Over 12 hours break 14 13.72 07 6.86 21 20.58 

Up to 12 hours break 43 42.16 38 37.26 81 79.42 

Total 57 55.89 45 44.12 102 100 

Length of Hospital Stay 

More than 10 days of 
hospitalization 

41 40.20 16 15.69 56 55.89 

Less than 10 days of 
hospitalization 

16 15.68 29 28.43 46 44.12 

Total 57 55.88 45 44.12 102 100 

 

 
Figure 1. Distribution by type of infections among the 57 NBs infected 
during the period of stay in the NICU (January to July/Brazil, 1997) 
Source: Research data-base. 

 
because there were almost always no laboratory results that could accurately 
guide the diagnosis and treatment of infections (such as blood culture and the 

https://doi.org/10.4236/health.2020.1210097


L. L. de Carvalho et al. 
 

 

DOI: 10.4236/health.2020.1210097 1366 Health 
 

 
Figure 2. Distribution of the prevalence of infections among the 102 
clients admitted to the NICU (January to July/Brazil, 1997). Source: 
Research data-base. 

 
antibiogram). Paying attention to this situation, based on the statements of, it is 
necessary to emphasize the importance of standardization and control of the 
prescription of antibiotics based on cultures and sensitivity coefficients of mi-
croorganisms to antimicrobials [9]. 

According to the data exposed by Figure 2, there is a high prevalence of infec-
tions in NBs admitted to the NICU. This finding is perfectly explainable in the 
light of the available literature, where several authors point out that the specifici-
ties of the newborn’s immune response due to the aggression of infectious agents 
generally result in decreased resistance. Thus, it seems that this high prevalence 
of infections in the 102 newborns studied, is associated with such conditions 
then pointed out. Also, attention should be paid to the causes that concern ex-
ogenous factors, and that certainly contribute to the increase in the occurrence 
of neonatal infections. Hence the importance of measures for the prevention and 
control of IRHC to minimize the diagnostic situation found [10] [11]. 

The measure of the odds ratio showed that premature NBs admitted to the 
NICU are 4.10 times more likely to be infected than full-term NBs. This greater 
susceptibility can be attributed to the fact that prematurity further accentuates 
the immaturity of the immune system of these babies. Measuring the risk of 
these 102 children presenting infection, using the odds ratio, it appears that 
neonates born by cesarean childbirth contracted less infection than those born 
by vaginal childbirth (OR = 0.85). The childbirth weight variable could not be 
studied, given its absence in the nosological records of the researched scenario. 

The results reveal a low risk for cesarean sections. However, according to 
PEREIRA7, practically, in any investigation, there will be the “exposed” who re-
main “healthy” and the “unexposed” who become “sick”. Furthermore, despite 
efforts by the Ministry of Health, there is still a high percentage of operative de-
liveries, indicating the need for further studies to further analyze this situation, 
especially with regard to maternal and child morbidity and mortality due to ce-
sarean sections [12] [13]. 
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Concerned with the problem of amniotic infection, Rezende and Montenegro 
[14] warn that the amniotic fluid alkalizes the vagina creating conditions condu-
cive to the development of germs responsible for the ascending infection of the 
ovular cavity. The calculation of the odds ratio revealed that children admitted 
to the NICU, born after 12 h after the rupture of the amniotic sac, are 1.77 times 
more likely to present infection, compared to children who were born within 12 
h of the ruptured sac. 

It can be seen that the odds ratio of children with more than 10 days of hospi-
talization in the NICU are 4.7 times more likely to develop infection, compared 
to those who have been hospitalized for up to 10 days. 

4. Discussion 

Nowadays, there are not a few scholars concerned with the topic of IRHC. Such 
interest stems from numerous factors, among which can be considered: the 
magnitude and the increasing manifestation of IRHC as a health problem in the 
world population; the increase in the cost of hospital and family care; the occur-
rence of multidrug-resistant strains to the latest generation of antibiotics, among 
others. 

With regard to infections that affect children in the neonatal period, given the 
uniqueness of this type of clientele, it is a consensus in neonatology, that infec-
tions are still one of the main causes of morbidity and mortality in this period, 
generating deleterious consequences on the lives of (NBs) and your family. Re-
garding the data obtained, this investigation had difficulty in determining the 
prevalence in the researched scenario.  

This is because the sources available in the service did not, in most cases, clas-
sify the infections registered according to the criteria contained in the program-
matic bases and specific literatures, as well as they did not explain the starting date 
of the infectious process. In addition, there was no bacteriology service at the 
research institution, thus determining the absence of extremely important in-
formation, such as blood culture results. For this reason, it has become impossi-
ble to determine the type of agent causing infections in NBs with precision, thus 
making it difficult to characterize infections in the NICU.  

After some adjustments, we finally arrived at the following results: high pre-
valence (56%) of neonatal infections in the period from January to July 1997, 
with a predominance of pneumonias, bacterial septicemias, omphalitis, followed 
by others. The emerging qualitative data revealed that some professionals are 
unaware of the importance of recording IRHC notification. 

As for the nature of the records, it was observed that these were, in general, 
incipient with regard to the characterization of infectious processes. This was at-
tributed to the interference of the human component, since the clarity/precision 
of the information contained in the medical records varied according to the 
professional who performed it. Regarding the nosological file, it could be orga-
nized in a way that allows the specification of the causal agent of infections, for 
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better characterization of infections in the NICU, and thus to optimize their no-
tification, since the data presented demonstrate the underreported cases of IRHC. 
It is also worth mentioning that one (HICC) was not identified in the studied sce-
nario, in disagreement with the legal and political guidelines of the Ministry of 
Health, in the fight against IRHC (Ordinance N˚2616 of May 12, 1998 [15] that 
provides for the current policy of prevention and control of IRHC in the coun-
try’s health services). For health professionals, these data should serve as an in-
dication of the need for reflection on the professional routine. This is because, 
the area of health as an art and science comprises a scope of human knowledge 
that enables individuals, groups and collectivities to promote, maintain and re-
cover health. To this end, it is necessary that professionals are attentive to the 
provision of effectively qualified assistance and without iatrogenies based on 
public policies related to the prevention and control of these infections [16] [17]. 

It is worth highlighting briefly that among the main ways of preventing 
IRHC’s in NICU we should be: 1) comply the precautions for contact with new-
borns; 2) hand hygiene following the correct technique, using antiseptic solu-
tions or 70% alcohol; 3) avoid a high occupancy rate and pay attention to the 
number of patients by health professionals; 4) reduce the risk of contamination 
of the catheter by adhering to the standards established by the HICC; 5) conti-
nuously educate the entire multidisciplinary health team and the newborn’s 
companion admitted to the NICU; 6) monitor NICU infection rates through 
proper registration in the newborns’ medical record, as well as notification of 
IRHC’s cases to HICC and competent authorities; 7) promote the rational and 
discerning use of antimicrobials; 8) qualify prenatal care to improve parturition 
and birth conditions; 9) reduce unnecessary invasive diagnostic and therapeutic 
procedures by adopting well-defined clinical protocols [8]. 

5. Conclusions 

In relation to neonatal IRHC and the problem of underreporting, it is necessary 
that nursing, through its social commitment, increasingly strengthens its alliance 
with the assisted clientele, mobilizing itself so that fewer and fewer children ad-
mitted to NICUs are affected by infections, and that in their occurrence they are 
properly informed to the authorities through the institution’s IHCC. We rec-
ommend to the research field reformulations in its information system, to op-
timize/favor the notification of IRHC in the NICU, in spite of the need to im-
prove infrastructure at the institution, with the inclusion of a bacteriology service, 
as well as the creation of a permanent interdisciplinary commission for the con-
trol of nosocomial infection. 

It is pertinent to highlight that the study of this problem was gratifying, as it 
allowed the authors to expand their knowledge of IRHC. We recognize the need 
to exhaust the issues raised here, through further studies, given the complexity of 
the theme. In addition, it is worth noting that the information recorded in this 
data in the survey shows, from the results presented, that hospital infections 
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have long been a global public health problem, therefore deserving a close look 
from government officials, managers, health professionals, as well teaching and 
research institutions around the world. The data from the present research re-
veal that all the variables analyzed demonstrated an impact on the occurrence of 
IRHC’s. However, the length of hospital stay and time of rupture of the amniotic 
sac increased the risk of infection in newborns admitted to NICU more signifi-
cantly, with odds ratio of 4.7 and 1.77, respectively. 
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