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mortality

Alejandra Medina-Gonzalez and Carmen Alicia Ruiz-Valdez

Guerrero y Huisaguay S/N, Colonia Bella Vista, CP 85130, Ciudad Obregén, Sonora.

Abstract

Introduction: Healthcare-associated infections are a public health problem,
mainly related to invasive medical procedures, as well as the condition of
patients, such as those requiring admission to intensive care, increasing
morbidity and mortality rates, and consequently increasing hospital costs by
delaying patient discharge.

Objective: To identify the impact of healthcare-associated infections (HAIs) on
hospital costs, length of stay, and mortality.

Materials and methods: An observational, cross-sectional

prevalence study was conducted.

descriptive,

Results: A total of 1791 infection records and 24 analyses were performed,
revealing a predominance in males (55.6%). The predominant age groups were
those over 65 years and under 1 year old. A correlation was found between
healthcare-associated infections (HAIs) and extended hospital stay (R 0.932),
hospital costs (R 0.734), and mortality (R 0.049). The infection that generated
the highest costs due to extended stay was ventilator-associated pneumonia
(VAP) ($229,883,992.00).

Conclusions: A relationship was found between costs and healthcare-associated
infections (HAIs), as well as with the resulting overstay. No relationship was
found between deaths caused by the increase in HAls. Invasive procedures
continue to be a key factor in the costs generated.

Keywords: HAls, INOSO, costs, overstay, mortality.

INTRODUCTION

The World Health Organization (WHO) defines healthcare-associated
infections (HAIs) as “infections that affect a patient during care in a hospital
or other healthcare facility, which were not present or incubating at the time
of admission. They also include infections acquired in the hospital, but which
manifest after discharge.” HAIs, also known as nosocomial or hospital-
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acquired infections, are the most frequent adverse event during the provision
of medical care, and can affect both patients and healthcare personnel.!*

The Mexican Official Standard NOM-045-SSA2-2005, for the
epidemiological surveillance, prevention, and control of nosocomial
infections, describes them as a major problem of clinical and epidemiological
importance because these infections impact morbidity and mortality rates, as
well as directly complicating patient care costs.*

WHO reports show that more than 1.4 million people worldwide contract
hospital-acquired infections. In developed countries, the prevalence of
patients who acquire at least one healthcare-associated infection (HAI) during
their hospitalization ranges from 5% to 10%, while in developing countries it
varies between 5.7% and 19.1%, reaching a proportion greater than 25% of

affected patients in some countries. 2

General estimates of the impact of HAIs contribute to understanding their
magnitude and potential consequences. European estimates indicate that HAIs
cause 16 million days of excess hospital stay and 37,000 attributable deaths
annually.7 In Mexico, HAl-related mortality in secondary and tertiary care
institutions is 43.8%, while the WHO estimates that 450,000 healthcare-
associated infections occur in Mexico, causing 32 deaths per 100,000
inhabitants per year.?

In Intensive Care Units (ICUs), the situation is even more complex due to the
proportion of patients with invasive devices and their critical condition, which
often requires the use of broad-spectrum antibiotics, antacids, parenteral
nutrition, or other patient-specific factors such as pre-existing comorbidities
that have been associated with a higher risk of HAIs. 3

Regarding the risk that healthcare-associated infections (HAIs) contribute to
prolonged hospital stays, in Mexico this risk ranges from 5.9 to 9.6 days and,
moreover, increases the probability of death by up to 6.9%, which implies a
considerable increase in hospital costs.>!’

HAISs also represent a significant economic impact on healthcare facilities and
on the cost of healthcare at the national level. Members of the Infection
Prevention and Control (IPC) team must understand the financial burden of
HAIs and be able to assess the savings that a given preventive intervention
would represent.®!° Measuring the financial impact of an HAIs on healthcare
services can be difficult. However, hospital-acquired infections can have
various economic consequences, from delaying patient discharge, which leads
to higher occupancy of hospital beds, to increasing the cost of antimicrobial
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treatment and other interventions that the patient may require. They require
greater use of diagnostic aids, increase costs in terms of infection prevention
and control, and are often subject to legal proceedings.!!!2

At the Mexican Social Security Institute, HAIs have various systems that
support the process of collecting and analyzing information for the notification
of probable, confirmed, and discarded HAIs, which are the Hospital
Epidemiological Surveillance Unit (UVEH); the online platform for
nosocomial infections (INOSO); and the system for adverse events, near
misses, and sentinel events related to the Infection Prevention and Control
system (VENCER II). The process and outcome indicator control panel, as
well as the hospital committees where the results and functionality reports of
the Committee for the Detection and Control of Healthcare-Associated
Infections (CODECIAAS) are evaluated.®

The Official Gazette of the Federation, according to its latest update for 2023,
presents the unit costs per level of medical care for the IMSS (Mexican Social
Security Institute), establishing the cost per patient day in hospitalization and
incubator at $11,919.00 each. The cost per patient day in intensive care is
$62,705.00, the cost of wound care is $358.00, clinical laboratory tests are
$152.00, radiodiagnostic studies are $517.00, surgical interventions are
$38,830.00, and patients on mechanical ventilation are $44,953.00 per day.

The objective of the study was to understand the impact of HAIs on hospital
costs, length of stay and mortality at Regional General Hospital No. 1 Ciudad
Obregon, Sonora.

MATERIALS AND METHODS

The study was conducted at the Mexican Social Security Institute (IMSS):
Regional General Hospital No. 1, Ciudad Obregén, Sonora, using an
observational, descriptive, cross-sectional (prevalence) design. The study
period was from December 26, 2017, to December 25, 2019.

The dependent variables were hospital costs, length of stay, and mortality,
while the independent variable was healthcare-associated infections (HAIs).

The monthly analyses of HAIs reported by the Epidemiological Surveillance
Unit of Regional General Hospital No. 1, Ciudad Obregon, Mexican Social
Security Institute, were studied for the period of December 26, 2017, to
December 25, 2019, totaling 1,791 infections. The monthly analyses included
records of the number and type of HAIs, number of patients with HAIs, length
of stay due to HAIs, monthly expenditures related to length of stay, and HAI-
related mortality.
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This represents the total number of infection records from the 24 censuses
during the established period (1,791).

Data was obtained through a review of monthly analyses and the INOSO
platform at Regional General Hospital 1, during the study period, totaling
1,791 infections, supplemented with information obtained from the Official
Gazette of the Federation (DOF).

Inclusion criteria were records of patients with hospital-acquired infections,
registered monthly on the INOSO platform; records of patients of both sexes;
records of patients regardless of age; monthly analyses with monthly
expenditures for hospitalizations and therapies; records of length of stay due
to healthcare-associated infections (HAIs); and records of mortality associated
with HAIs.

Exclusion criteria were records of patients with hospital-acquired infections
imported from other units; records of patients with infections ruled out as
healthcare-associated; monthly analyses without calculated monthly
expenditures; and monthly analyses without records of mortality associated
with HAIs. Exclusion criteria included patient records with incomplete data
in the INOSO platform registry and incomplete monthly analyses.

The data were analyzed by reviewing sex, age, type of infection, length of
hospital stay with infection (excess stay), costs associated with excess stay,
and deaths. Costs, excess stay, and mortality (death due to or with HAIs) were
considered dependent variables, while healthcare-associated infections were
considered independent variables.

All information for the study was collected and recorded in a database created
using a Microsoft Excel spreadsheet, which included the study variables as
well as any supplementary information of interest. Once the database was
completed, the analysis was performed using SPSS (Statistical Package for
the Social Sciences) version 25. The results are presented in tables and graphs,
along with their simultaneous interpretation.

For descriptive statistics, qualitative variables were summarized using
frequency and percentage measures, while quantitative variables were
summarized using measures of central tendency (mean, minimum, and
maximum values) and measures of dispersion (standard deviation).

For inferential statistics, normality tests were performed. The risk of mortality
with healthcare-associated infections (HAIs), sex, and type of infection was
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analyzed, as well as the risk of HAIs in relation to type of infection by sex and
overstay in relation to the number of HAIs. Associations for qualitative
variables were assessed using the Chi-square test (y?); for quantitative
variables, Student's t-test or Mann-Whitney U test was used, as appropriate.

For the quantitative variables of hospital overstay, costs associated with
healthcare-associated infections (HAIs), and deaths, linear correlation and
coefficient of determination were calculated, as well as HAI overstay by area
of presentation, HAI costs by area, costs of overstay by area, and costs by type
of infection. A 95% confidence level and a statistical significance level of 5%
(p <0.05) were considered.

This study was conducted in accordance with the ethical guidelines for health-
related research involving human subjects developed by the Council for
International Organizations of Medical Sciences (CIOMS) in collaboration
with the World Health Organization, published in 2017. The local research
committee granted the following registration number: R-2023-2601-072.

RESULTS

An observational, descriptive, analytical, retrospective, and cross-sectional
study was conducted. Of a total of 1954 records, 1791 met the inclusion,
exclusion, and elimination criteria. Additionally, 24 monthly analyses were
performed to obtain supplementary data.

Table 1 presents the general characteristics of the population. Regarding the
distribution of cases by sex, males predominated, representing 55.67% (997)
of the observations, while females represented 44.33% (794) of the cases.
Frequencies were obtained by age group, showing that the largest group was
those 65 years and older, comprising 37.2% (666), followed by those under 1
year old, comprising 17.2% (308). The 25-44 age group represents 9.0%
(161), followed by the 50-59 age group with 8.4% (150) and the 1-4 age group
with 7.4% (132). Next are the 60-64 age group with 6.5% (116) and the 5-9
age group with 5% (89). Less frequently represented are the 10-14 age group
with 3.2% (58), the 45-49 age group with 2.9% (52), the 20-24 age group with
2.0% (36), and the 15-19 age group with 1.3% (23). The frequency of
healthcare-associated infections studied is also described, with the most
frequent being "Other" at 54.7% (979 cases), followed by ventilator-
associated pneumonia (VAP) at 15.0% (269 cases), urinary tract infection
(CAUTI) at 12.6%, surgical site infection (SSI) at 9.5% (170 cases), and
central venous catheter-related infection ( CLABSI) at 8.1% (146 cases).
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Regarding the age of the participants, Table 2 describes the age range, from 0
years to 102 years, with a mean of 43.40 years and a standard deviation of
+32.428 (SD).

Table 1. General Characteristics of the Population

Frequency Percentage
Sex Female 794 44.3 %
Male 997 55.7 %
Age groups Children under 1 year old 308 17.2%
Ages 1 to 4 years old 132 7.4%
Ages 5 to 9 years old 89 5.0%
Ages 10 to 14 years old 58 3.2%
Ages 15 to 19 years old 23 1.3%
Ages 20 to 24 years old 36 2.0%
Ages 25 to 44 years old 161 9.0%
Ages 45 to 49 years old 52 29%
Ages 50 to 59 years old 150 8.4%
Ages 60 to 64 years old 116 6.5%
Ages 65 and over 666 37.2%
Type of infection
P Surgical site infection 170 9.5 %
Ventilator-associated
pheumonia 269 15.0 %
Central venous catheter-
associated STI 146 8.2%
Urinary catheter-
associated UTI 227 12.7%
Other 979 54.7 %

The nominal scale data is presented in frequencies and percentages. Research protocol
conducted in 2023, Ciudad Obregdn, Sonora.

Table 2. Descriptive statistics of the population

N Minimum Maximum Mean Dev. Std.
Age 1791 0 102 43.40 32.428

Quantitative data are presented as mean and SD (standard deviation), minimum and maximum average of the
records (1791). Source: Research protocol carried out in 2023, Cd Obregdn, Sonora.
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Table 3 describes the descriptive statistics analyzed monthly regarding
hospital overstay, with a minimum of 456 and a maximum of 1150 days, and
a mean of 808.08 days (+187.763 SD). Monthly costs for healthcare-
associated infections (HAIs) ranged from a minimum of $4,584,927 to a
maximum of $16,188,753, with a mean of $10,004,920.92 (£2964,466.384
SD). HAl-related deaths ranged from a minimum of 0 to a maximum of 5,
with a mean of 2.67 (£1.435 SD). Regarding the risks associated with the
variables, these can be observed in Table 4. The risk of mortality from HAIs
was found to be an OR of 0.46 (p < 0.000). Mortality by sex showed an OR
of 1.05 for females and an OR of 0.95 for males (p = 0.853, both sexes).
Regarding mortality by type of HAIs and sex, the risk of developing a surgical
site infection (SSI) was OR 2.36 in females and OR 0.42 in males (p = 0.17
for both sexes). The risk of developing ventilator-associated pneumonia
(VAP) was OR 0.46 in females and OR 0.70 in males (p = 0.89, both sexes).
The risk of developing a cardiovascular infection (CVI) was OR 1.14 in
females and OR 0.88 in males (p = 0.89, both sexes). Regarding the
association between the development of CAUTI in females, an OR of 0.42
was found for females and an OR of 2.33 for males (p=0.24, both sexes). For
the risk of developing another infection, an OR of 2.39 was found in females
and an OR of 0.15 in males (p=0.09, both sexes). Similarly, Table 4 presents
the risks with respect to the type of HAIs according to sex, where SSI showed
an OR of 0.81 for females and an OR of 1.23 for males (p=0.12); as for VAP,
it presented an OR of 1.29 for females and an OR of 0.78 for males (p=0.12).
Regarding the risk of developing CLABSI, an OR of 0.93 was found for
females and an OR of 1.07 for males (p=0.69). For CAUTI, an OR of 1.27
was found for females and an OR of 0.79 for males (p=0.09); for the variable
"Other," an OR of 0.89 was found for females and an OR of 0.93 for males
(p=0.48). Regarding the relationship between the number of HAIs and
overstay, an OR of 100.35 was found (p<0.0001). Table 5 presents the
hypothesis tests where the relationship between the number of HAIs and
overstay costs was sought, yielding a t-value of 16.534 (p<0.0001); regarding
the number of HAIs and overstay, a t-value of 20.751 was found (p<0.0001).
The relationship between the number of HAIs and mortality yielded a t-value
0f'21.943 (p<0.001). The age of presentation was associated with the number
of HAIs, with a t-value of 51.774 (p<0.0001), and the costs by type of
infection showed a t-value of 25.114 (p<0.0001). Likewise, an association was
sought between mortality and number of HAIs, finding a > of 37.17
(p<0.000), mortality and sex with a x> of 0.0341 (p=0.850), mortality by type
of infection where SSI showed 3> of 0.50 (p=0.480), VAP with > of 1.84
(p=0.170), CLABSI with ¥*> of 0.02 (p=0.900), CAUTI with x> of 2.94
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(p=0.240) and Other with ¥?> of 2.94 (p=0.090). Regarding the association
between the type of infection and sex, the following was found: SSI 2 =2.44
(p=0.122), NAVM 9?2 of 2.42 (p=0.120), CLABSI > =0.16 (p=0.690), CAUTI
v? =2.86 (p=0.090) and Other ¥*> =0.51 (p=0.480).

Table 3. Descriptive statistics of the analyzes

N Minimum Maximum Mean Dev. Std.
Overstay 24 456 1150 808.08 187.763
Costs 24 $4,584,927 $16,188,753 10,004,920.92 2,964,466.384
Mortality 24 2.67 1.435

Quantitative data are presented as mean and SD (standard deviation), minimum and maximum averages. Source:

Research protocol conducted in 2023, Ciudad Obregdn, Sonora.

Table 4. Risk relationship statistics according to study variables

Variable | Risk | 95% CI | Pvalue
3 S HAIs 0.46 0.36- 0.59 .000%
i Sex F 1.05 0.63- 1.74 0.853
& 3 M 0.95 0.57-1.58 0.853
==
E g Type of
bl HAIs F M F M
8E SSI 236 042 0.20-27.39 0.04-4.93
2w NAP 046 070 0.15-1.43 0.70-6.81
29 CLABSI 1.14 088 0.15-8.70 0.12-6.63
= CAUTI 042 233 0.10-1.83 0.55-9.99
= Other*  2.39 0.15 0.87-6.57 0.15-1.14
Type of
. HALs F M F M
% g sSI  0.81 123 0.62-1.06 0.95-1.60
£ NAP 129 078 0.94-1.76 0.57-1.07
R CLABSI 093 107 0.66-131 0.76-1.51
) CAUTI 127 079 0.96-1.68 0.59-1.04
C Other*  0.89 093 0.89-129 0.77-1.13
I
£ o
g % g Overstay 100.35 69.47 - 144.95 .000*
g&ET
32

Quantitative data are presented as odds ratios (OR), confidence intervals (CT), and p-values. Source: Research protocol

nducted in 2023, Ciudad Obregdn, Sonora.

* Indudes: Primary bacteremia (not demonstrated); bronchitis,

-acheobronchitis, tracheitis without evidence of pneumonia; conjunctivitis, empyema secondary to procedures,
ndocarditis, endometritis, necrotizing fasciitis, phlebitis, nosocomial gastroenteritis, skin and soft tissue infedtions in burn
atients, skin and soft tissue infection, catheter insertion site infections, laboratory-confirmed sexually transmitted infedions

5T1s), urinary tract infections (UTIs) not associated with urinary catheters, meningitis or ventriculitis, clinical pneumonia
ot associated with a ventilator, acute otitis media, peritonitis, rhinopharyngitis and pharyngetonsillitis, and acute sinusitis.

Vol. 1 Num. 4

pag. 169




E R S EPIDEMIOLOGICAL RESEARCH
AND SURVEILLANCE JOURNAL

Medina-Gonzalez

Vol. 1 Num. 4

Table 5. Hypothesis test statistics for related variables

Variables Statistic | P value
Number of HAIs - Costs per

. | Extended Stay P 16.534 -000*
@ Number of HAIs - Total Extended Stay 20.751 .000*
& | Number of HAISs - Deaths 21.943 .000*
~ | Age - HAIs 51.774 .000*
Total Costs - Type of Infection 25.114 .000*
Mortality - HAIs 37.17 .000*
Mortality - Sex 0.0341 0.85
Mortality - Type of HAI 1SQ 0.50 0.48
NAVM 1.84 0.17

b STI-CVC 0.02 0.9
e‘g UTI-CU 1.36 0.24
g Other* 2.94 0.09
LL'E) Type of HAIs - Sex ISQ 2.44 0.12
NAVM 2.42 0.12

STI-CVC 0.16 0.69

UTI-CU 2.86 0.09

Other* 0.51 0.48

Quantitative data from Student's t-tests, qualitative data from chi-square tests and p-values are presented. Source:
Research protocol conducted in 2023, Cd Obregdn, Sonora. *Includes: Primary bacteremia, not demonstrated; bronchitis,

tracheobronchitis, tracheitis without evidence of pneumonia;

conjunctivitis, empyema secondary to procedures,

endocarditis, endometritis, necrotizing fasciitis, phlebitis, nosocomial gastroenteritis, skin and soft tissue infections in burn
patients, skin and soft tissue infection, catheter insertion site infections, laboratory-confirmed STIs, UTIs not associated
with urinary catheters, meningitis or ventriculitis, clinical pneumonia not associated with a ventilator, acute otitis media,

peritonitis, rhinopharyngitis and pharyngotonsillitis, acute sinusitis.

Table 6. Correlation and variability statistics

Variables | R [ Rsquare
Overstay 0.923 0.853
(2]
= Costs of overstay 0.734 0.538
Deaths 0.049 0.002
o)
% ;ﬁ Hospital overstay 0.927 0.859
© ©
o T
g7 ICU overstay 0.902 0.813
)« | HAIs in hospitalization 0.927 0.859
B <
T
S HAIs in ICU 0.902 0.813
. = General overstay 0.855 0.731
Rl
@ S % |Hospital overstay 1.000* 1.000%
Sgo
ICU overstay 1.000* 1.000*
e ©
° 9o
% L Q| Type of infection 0.436 0.19
O ='c

Quantitative data are presented as Pearson's R and R-squared. Source: Research protocol conducted in 2023,
Cd Obregdn, Sonora.
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The correlation and variability are determined in Table 6, where the variables
number of HAIs and overstay have a Pearson R of 0.923 and R? of 0.853; the
number of HAIs and costs due to overstay R 0.734 and R?0.538; the number
of HAIs and deaths R 0.049 and R? 0.002; overstay due to HAI in
hospitalization R 0.927 and R?0.859 and in overstay in ICU with R 0.902 and
R square 0.813. Regarding the costs due to HAIs according to the area, for
hospitalization an R 0.927 and for ICU an R 0.902 and R? 0.813. Regarding
the relationship between costs and the excess stay generated, an R of 1.000
and an R? of 1.000 were found for hospitalization, an R of 1.000 and an R
square of 1.000 for ICU, while for general excess stay an R of 0.855 and an R
square of 0.731. Finally, the relationship between costs and types of infection
presented an R of 0.436 and an R? of 0.190.

DISCUSSION.

As Scott, Culler, and Rask (2019) state, healthcare-associated infections
(HAIs) lead to increased costs due to prolonged hospital stays, the need for
diagnostic tests, and hospital bed occupancy, among other factors. However,
although this topic has been previously studied, it remains an area of
opportunity for comprehensive care and addressing the changes it can generate
in a hospital.!! According to our study, regarding age groups, the predominant
group is those over 65 years old (37.2%), followed by those under 1 year old
(17.2%). This indicates that the highest incidence of HAIs is found at the
extremes of life, which could be associated with complications such as chronic
diseases or prematurity in the case of newborns. According to the types of
infection, based on the established variables, the predominance is found in
Other with 54.7%, followed by VAP with 15% and UTI with 12.7%. However,
considering that the study included in the variable “Other” all HAIs that did
not have a history of an invasive procedure, it could be considered that the
value is biased by the number of HAIs included in a single variable, so in
reality VAP occupies first place, followed by CAUTI, determining that the
greater presence of infections is associated with a previous invasive
procedure, as mentioned by Perozo, Castellano Gonzalez and Gomez Gamboa
(2020), according to their study.®

In the development of the hypothesis tests, a student's t-test was performed
where statistical significance was found in related variables. On the other
hand, a statistically significant chi-square test (3) was found for mortality and
HAIs (0.000*), which contrasts with the calculated odds ratio (OR = 0.46),
which is also statistically significant, indicating no association between
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mortality and HAIs. The remaining associated variables did not show
statistical significance in this study.

The relationship between HAIs variables and hospital costs, length of stay,
and mortality was analyzed using linear correlation and the coefficient of
determination to assess variability. The association between HAIs variables
and hospital costs showed a strong, positive linear correlation (Pearson's R
0.734), indicating that costs increase proportionally with HAIs incidence.
Similarly, 53.8% of the cost variability can be explained by the occurrence of
HAISs. The relationship between HAIs variables and length of stay also showed
an extremely strong, positive linear correlation (Pearson's R 0.923), indicating
that length of stay increases proportionally with HAIs incidence. Furthermore,
85.3% of the variability in length of stay can be explained by the number of
HAISs. In contrast, the relationship between HAIs and mortality showed a very
weak correlation (Pearson's R 0.049), considering that R=0 means that there
is no linear correlation, and the variability was 2%, which means that the
model does not explain any variability; this contrasts with what was described
by Barrasa Villar, Aibar Remoén et al. (2017), where they established a
significant relationship in the three variables studied.!” Ortiz Mayorga, Pineda
Rodriguez, Dennis and Porras (2018), describe in their study the relationship
between the cost of HAIs management and prolonged stay prior to its
appearance, as described in this study where a strong linear correlation
(Pearson's R 0.855) was found between general overstay and the costs for it,
explaining that as overstay increases, hospital costs also increase, with a
variability of 73.1%. Likewise, a comparison was made between
hospitalization and ICU areas, where the relationship of both with overstay
showed a perfect linear correlation with 100% variability, explaining that
increased overstay increases hospital costs. Furthermore, the relationships
between overstay and total HAIs, and HAIs costs by area, showed an
extremely strong linear correlation (Pearson's R 0.927) for hospitalization
with 85.9% variability for both relationships, and a strong linear correlation
(Pearson's R 0.902) for ICUs with 81.3% variability for both relationships,
indicating that as HAIs increase, overstay increases, and increased HAIs
increase costs.

Regarding the relationship between costs and the type of infection, a moderate
linear correlation was found (Pearson's R 0.436) with a variability of 19%,
indicating that costs cannot be explained by the type of infection. The main
objective of this research was to determine the impact of healthcare-associated
infections (HAIs) on hospital costs, length of stay, and mortality at Regional
General Hospital No. 1 in Ciudad Obregén, Sonora. The study period prior to

pag. 172



E R SJ EPIDEMIOLOGICAL RESEARCH
AND SURVEILLANCE JOURNAL

Medina-Gonzalez

Vol. 1 Num. 4

the COVID-19 pandemic (2020 to 2023) was chosen to minimize bias. The
analysis revealed that HAIs were more prevalent in males (55.6%) than in
females, with ventilator-associated pneumonia (VAP) being the most common
infection (15.08%), followed by urinary tract infections (CAUTI) (12.62%).
The results obtained demonstrate that the increase in HAIs significantly
impacts costs and length of stay, regardless of the area of presentation, as there
is a positive correlation between the two. However, although mortality is
related to HAIs, it was not demonstrated that the increase in HAIs impacts
mortality itself.
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