REVISTA CEFAC

SPEECH, LANGUAGE, HEARING SCIENCES AND EDUCATION JOURNAL

Rev. CEFAC. 2020;22(6):62920

Review articles

https://doi.org/10.1590/1982-0216/20202262920

Factors associated with aspiration pneumonia
and preventive measures in hospitalized elderly:
a systematic review of observational studies

" Hospital Universitario de Sergipe,
Programa Multiprofissional da Sadde
do Adulto e do Idoso, Aracaju, Sergipe,
Brasil.

2 Maternidade Nossa Senhora de Lourdes,
Aracaju, Sergipe, Brasil.

3 Hospital Universitario de Sergipe da

Universidade Federal de Sergipe, Aracaju,

Sergipe, Brasil.

4 Universidade Federal de Sergipe,
Programa de Pds-graduacao Profissional
em Gestao e Inovagao Tecnologica em
Saude, Aracaju, Sergipe, Brasil.

5 Universidade Federal de Sergipe,
Departamento de Fonoaudiologia, Sao
Cristévao, Sergipe, Brasil.

Institution: Hospital Universitério de
Sergipe, Aracaju, Sergipe, Brazil.

Conflict of interests: Nonexistent

Received on: March 13, 2020
Accepted on: September 08, 2020

Corresponding address:

Daniela de Arimateia Rosa Santos.

Rua A, Loteamento Mangueira, 277 -
Bairro: Dezoito do Forte

CEP: 49072-629 — Aracaju, Sergipe, Brasil
E-mail: fgadanielarimateia@gmail.com

Daniela de Arimateia Rosa Santos'’
https://orcid.org/0000-0003-2121-1328

Débora de Paula Silva Arcanjo’
https://orcid.org/0000-0002-0886-8379

Geiza Maria Bezerra de Melo e Silva'
https://orcid.org/0000-0002-2222-0675

Amanda Louize Félix Mendes?
https://orcid.org/0000-0002-2079-4499

Simonize Cunha Barreto de Mendonca®
https://orcid.org/0000-0003-2055-8901

Thales Rafael Correia de Melo Lima*
https://orcid.org/0000-0003-0009-4206

Carlos Kazuo Taguchi®
https://orcid.org/0000-0003-2428-0134

Brenda Carla Lima Araujo®
https://orcid.org/0000-0002-4720-1710

ABSTRACT

Purpose: to identify associated factors and preventive measures for aspiration pneu-
monia in hospitalized elderly patients.

Methods: the PPOT (population, predictor, outcome, and type of study) was the strat-
egy used to define the eligibility criteria: (1) Population: people over 60 years of age;
(2) predictor: hospitalized patients (3) Outcomes: associated factors and measures to
prevent aspiration pneumonia; (4) Type of study: Observational Studies (transversal
and case-control). We performed the data collection in the PubMed, Lilacs, Scielo,
Google Scholar, Science Direct, and Web of Science databases. Observational stud-
ies on factors associated with aspiration pneumonia and preventive measures in
the elderly, without language restriction and available in full, were included. Data on
authors/year/country, objective, methodology, sample, and results, were collected.
The risk of bias was assessed, according to the JBI Critical Appraisal Checklist.

Results: a case-control and two cross-sectional studies were analyzed. One paper
presented a smaller sample with 86 patients, and another presented a larger sample
comprising 443 patients. The median age was 77 years old.

Conclusion: factors such as severe stroke, dysphagia, advanced age, male gender,
coronary heart disease, lower Glasgow coma scale score, use of mechanical ventila-
tion for more than 48 hours, and aspiration of colonized gastric juice were associated
with aspiration pneumonia.

Keywords: Speech, Language and Hearing Sciences; Aged; Aspiration Pneumonia;
Deglutition Disorders; Systematic Review
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INTRODUCTION

The increasing life expectancy is changing the
world age scenario. In Brazil, it is estimated that there
will be some 32 million elderly people in 2025 and it
is estimated that, in 2050, this group will represent
22% of the Brazilian population and 16% of people
worldwide. The natural process of aging brings with it
great functional, psychic, and cognitive limitations that
interfere in the health conditions of the elderly, causing
hospitalizations, which can lead to or result in infectious
conditions, as in cases of aspiration pneumonia'2.

Aspiration pneumonia, one of the most commonly
diagnosed infections in the geriatric population, occurs
when the patient aspirates colonized secretions present
in the oropharyngeal cavity and/or colonized gastric
residues in the lower respiratory tract. Its incidence of
morbidity and mortality is 15% and 18%, respectively,
which can increase the hospitalization time of a patient
at an average of 7 to 9 days. It is one of the main factors
of rising hospitalization costs worldwide?®*.

A recent study investigated hospital costs in patients
with pneumonia admitted to the Intensive Care Unit
(ICU). Of the patients hospitalized in this unit, 71% were
diagnosed with aspiration pneumonia, the third largest
cause of rising hospital costs, together with antibiotic
therapy®.

The prevalence of aspiration risk in hospitals is
high, around 56%?2. Infectious surveillance is one of
the patient's safety measures, which is understood
as the reduction, to an acceptable minimum, of the
risks associated with health care’. The application of
preventive protocols regarding the risk of aspiration,
together with an early evaluation of the speech
therapist, is cost-effective with savings reaching almost

Table 1. Description of the search strategy

US$ 169.83 per hospitalization — an essential measure
for patient safety?.

Considering the incidence of aspiration pneumonia,
increased hospitalization time, and a higher cost with
antibiotic therapy, it is essential to care for hospitalized
elderly patients and it is necessary to create aspiration
risk prevention programs, especially with the partici-
pation of speech therapists. This professional can aid in
the damage prevention to health and the rehabilitation
of these patients, contributing to a safer assistance®®.
Thus, in the present study, a systematic review to
identify associated factors and preventive measures for
aspiration pneumonia in hospitalized elderly patients,
was performed. The hypothesis of the study was that
dysphagia and prolonged intubation were a risk factor
for aspiration pneumonia in hospitalized elderly.

METHODS

The present study focused on answering the
following question: What factors and preventive
measures were adopted for aspiration pneumonia in
hospitalized elderly?

We used the following PPOT (population, predictor,
outcome, and type of study) elements to define the
eligibility criteria: (1) Population: people over 60 years
of age, regardless of age and gender; (2) Predictor:
the hospitalized patients; (38) Outcomes: risk and/
or measures to prevent aspiration pneumonia, liquid
substances, secretions, and gastroesophageal reflux;
(4) Type of study: Observational Studies, including
cross-sectional and case-control (Table 1), available in
full and published in the last 10 years, without language
restriction.

Search Strategy Definition Description
P Population People over 60 years of age, regardless of age and gender.
P Predictor People who were hospitalized.
0 Outcomes Risk and/or measures to prevent aspiration pneumonia, liquid substances, secretion and
gastroesophageal reflux.
T Study type Observational Studies, including cross-sectional, case control and accuracy studies.
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We performed a systematic search to identify
relevant studies published in PubMed, Latin American
and Caribbean Literature in Health Science (LILACS),
Scientific  Electronic  Library Online (SCIELO),
ScienceDirect, and Web of Science. A grey-literature
search was conducted using Google Scholar and the
first 100 results were analyzed. The reference lists of all
eligible studies and reviews were thoroughly evaluated
to identify additional studies for inclusion.

Table 2. Research strategies in electronic databases
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The structured search strategy was adapted
according to the search database, with the purpose
to cover the largest number of possible studies in the
literature and used the following terms: “Aspiration
Pneumonia” OR “Pneumonia, Aspiration” OR
“Aspiration Pneumonia” OR “Pneumonia, Aspiration”
AND “Factor, Risk” OR “Factors, Risk” OR “Risk Factor”
OR “Risk Factors” AND “prophylaxis” OR “preventive
therapy” OR “control” OR “prevention and control”
(Table 2). The search occurred between November 3 to
December 25, 2018.

Databases

Search strategy (November 2018) No.

PubMed

(((“Aspiration Pneumonias”) OR (“Pneumonias, Aspiration”) OR (“Aspiration Pneumonia”) OR (“Pneumonia,
Aspiration”[Mesh])) AND ((“Factor, Risk”) OR (“Factors, Risk”) OR (“Risk Factor”) OR (“Risk Factors”
[Mesh])) AND ((“prophylaxis”) OR (“preventive therapy”) OR (“prevention and control”) OR (“preventive
measures”) OR (“prevention”) OR (“control”) OR (“prevention and control [Subheading]” [Mesh])))

Web OF
Science

(((Aspiration Pneumonias) OR (Pneumonias, Aspiration) OR (Aspiration Pneumonia) OR (Pneumonia,
Aspiration)) AND ((Factor, Risk) OR (Factors, Risk) OR (Risk Factor) OR (Risk Factors)) AND ((prophylaxis)
OR (preventive therapy) OR (prevention and control) OR (preventive measures) OR (prevention) OR (control)
OR (prevention and control)))

Science Direct

(((“Aspiration Pneumonias”) OR (“Pneumonias, Aspiration”) OR (“Aspiration Pneumonia”) OR (“Pneumonia,
Aspiration”) AND ((“Factor, Risk”) OR (“Factors, Risk”) OR (“Risk Factor”) OR (“Risk Factors”)) AND
((“prophylaxis”) OR (“preventive therapy”) OR (“prevention and control”) OR (“preventive measures”) OR
(“prevention”) OR (“control”) OR (“prevention and control”)))

LiLacs

(((Aspiration Pneumonias) OR (Pneumonias, Aspiration) OR (Aspiration Pneumonia) OR (Pneumonia,
Aspiration)) AND ((Factor, Risk) OR (Factors, Risk) OR (Risk Factor) OR (Risk Factors)) AND ((prophylaxis)
OR (preventive therapy) OR (prevention and control) OR (preventive measures) OR (prevention) OR (control)
OR (prevention and control)))

Scielo

(((Aspiration Pneumonias) OR (Pneumonias, Aspiration) OR (Aspiration Pneumonia) OR (Pneumonia,
Aspiration)) AND ((Factor, Risk) OR (Factors, Risk) OR (Risk Factor) OR (Risk Factors)) AND ((prophylaxis)
OR (preventive therapy) OR (prevention and control) OR (preventive measures) OR (prevention) OR (control)
OR (prevention and control)))

Google Scholar

“Aspiration Pneumonias” OR “Pneumonias, Aspiration” OR “Aspiration Pneumonia” OR “Pneumonia,
Aspiration” AND “Factor, Risk” OR “Factors, Risk” OR “Risk Factor” OR “Risk Factors” AND “prophylaxis” OR
“preventive therapy” OR “prevention and control” OR “preventive measures” OR “prevention” OR “control”
OR “prevention and control ”

418

368

436

12

03

100

Summation >

1337

Selection Criteria

This study followed the guidelines of the Preferred
Reporting Items for Systematic Reviews (PRISMA)™.
The selection of the studies had two stages. Initially,
the titles and abstracts were analyzed independently
by two reviewers, who were not blind to authors or
journals. At this moment, the studies that did not meet
the eligibility criteria were excluded.

The second phase consisted of examining the full
texts of the preliminarily eligible studies to verify whether

they met the pre-established criteria. Discarded articles
were recorded separately, explicitly stating the reasons
for their exclusion.

To expand the number of eligible papers recovered,
no filters were used in the search. Two review authors
independently examined the results of the research
and identified potentially relevant studies based on the
title and the abstract. The relevant studies were read
in full and selected according to the eligibility criteria.
Disagreements between the two reviewers were dealt
with by consensus or by a third reviewer.
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Studies that were not related to the topic, studies
with adults and/or children, studies that did not present
the sample age variation, case series studies, clinical
trials, monographs, dissertations, thesis, literature and
systematic reviews, books, and book chapters, were
excluded.

Data Analysis

Using a standard form, each reviewer extracted
the data containing accurate study information:
authors/year/country, objective, methodology, study
design, sample, and results. When necessary, a third-
party professional was consulted to assess possible
disagreements.

The risk of bias analysis of the selected studies was
performed using the tool recommended by JBI Critical
Appraisal Checklist'' specific for cross-sectional and
case-control studies.

To evaluate the studies, the following items were
used: Cross-Sectional Studies: 1) Were the criteria for
inclusion in the sample clearly defined? 2) Were the
study subjects and the setting described in detail? 3)
Was the exposure measured in a valid and reliable
way? 4) Were objective, standard criteria used for
measurement of the condition? 5) Were confounding
factors identified? 6) Were strategies to deal with
confounding factors stated? 7) Were the outcomes
measured in a valid and reliable way? 8) Was appro-
priate statistical analysis used? Case-control studies: 1)
Were the groups comparable other than the presence
of disease in cases or the absence of disease in
controls? 2) Were cases and controls matched appro-
priately? 3) Were the same criteria used for identification
of cases and controls? 4) Was exposure measured in
a standard, valid, and reliable way? 5) Was exposure
measured in the same way for cases and controls?
6) Were confounding factors identified? 7) Were strat-
egies to deal with confounding factors stated? 8) Were
outcomes assessed in a standard, valid, and reliable
way for cases and controls? 9) Was the exposure
period of interest long enough to be meaningful? 10)
Was appropriate statistical analysis used? The risk of
bias was classified as ‘Low’ when the results reached
70% or more of the “yes” score, ‘Moderate’ when it
varied from 50% to 69% of “yes”, and ‘High’ when the
results presented up to 49% of the “yes” score.

Rev. CEFAC. 2020;22(6):€2920 | DOI: 10.1590/1982-0216/20202262920

LITERATURE REVIEW

The first phase of the studies selection resulted
in 1,337 records distributed among the electronic
databases. After reading the titles and abstracts, 1,180
studies were excluded because they did not meet the
eligibility criteria. Thus, 157 articles were selected for
the analysis of the full text. After this stage, 154 studies
were excluded for the following reasons: 1- the study
population (n = 59 studies); 2 - being thesis and
reviews (n = 25 studies); 3 - they are clinical trials and
experimental studies (n = 10 studies); 4 - they are
studies with more than 10 years of publication (n = 60
studies).

Finally, three articles'>'* met the eligibility criteria
and were included in this systematic review. The
hands-on search in study references did not identify
additional articles.

For the qualitative synthesis of the systematic
review, two cross-sectional studies®™ and a case-
control study'? published in the years 20122, 20133,
and 2015 were analyzed, with one article presenting
a smaller sample with 86'* subjects and one presenting
a larger sample with 443 patients. The mean age of
study participants was 77 years old, with a minimum
age of 60 and a maximum of 96 years old. Only two
articles reported the hospitalization period, ranging
from 4 to 812 days and 1-109 days, with a mean of 25.7
+ 7.2 days'®. The papers are summarized in Table 3.

The results of the qualitative analysis of the three
articles are described in Table 4. Each item was
classified as yes, no, unclear, or not applicable. Two
studies presented a low risk of bias and one presented
a moderate risk of bias. The item marked “Unclear”
indicates whether the exposure was measured in a
standard, valid and reliable way2.

Studies have also reported that, besides the severity
of stroke and dysphagia, other factors are related
to the development of aspiration pneumonia, such
as advanced age, male gender, coronary disease,
and lower Glasgow Coma Scale (GCS) score'®'s,
Mechanical ventilation for more than 48 hours and
aspiration of gastric juice were also present, with the
latter related to the development of late aspiration
pneumonia, defined as the aspiration pneumonia
developed after more than 5 days of mechanical venti-
lation. These results indicate the presence of colonizing
microorganisms in the gastrointestinal tract, with micro-
aspiration being a risk factor for the development of
aspiration pneumonia'.
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Figure 1. Flowchart of paper selection process, according to PRISMA
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Table 3. Summary of main features and results of eligible studies >4

Authors
/ Year / Objective Metodology T‘s't’L t;of Sa(r:)p . Age Results
Country v
Three groups of patients were
compared: 10 elderly patients AP in patients with acute
o with acute ischemic stroke with ischemic stroke was
Ishigami To assess the association of severe hypertension, 43 patients 58 higher in the moderately
etal.’ elevated blood pressure in the with moderate hypertension Case- d 72-96 hypertensive group,
2012 acute phase with the incidence of and 65 normotensive or slightly Control ggg years along with lower GCS
Japan pneumonia. hypertensive controls. Data were score, dysphagia, male
collected on known risk factors, gender and coronary
type of IVCA and underlying chronic heart disease.
conditions.
To examine: the incidence and c . - . .
. . onsecutive hospitalizations for Of the eligible patients,
results of dysphagia soreening g0\ o'\yere identified through 5.7% (17,906)
Masrur along with the factors associated " tive identificati g d -I 0 d AlP Wh
etal’”  with its occurrence; the incidence |1 opoC Ve ICEMHICELON USING 2123 oveloped AT TINeN
. ; . the International Classification of Cross- 61-82 compared to patients
2013 and results in patients with APand Diseases and the Ninth Revision of  sectional and years  without AP, patients with
United the risk factors associated with 2319 ’

States their occurrence; the relationship
between DSand APin patients with
IVCA.

discharge codes, surveillance of
emergency records, ward records
or neurological consultations.

BP were older, had an
increase in hospital stay
and mortality.

To verify the gastropulmonary route

Were used field gel electrophoresis
with macrorestrictionby pulse

of infection in the pathogenesis . P Almost 30% of the
Liu et al.1 of PA in ventilated patients, and a;%\{gri?:/;g% u;ftzcttrl]zn Fr):\t/g\llé?%e 534 MVAP were caused by
to develop a diagnostic tool for . gate the preve Cross- 60-92  microaspiration. About
2015 microaspiration; Investigate the of migroaspiration in ventilated sectional and ears  58.3% of patients with
China p . g elderly patients expected to receive 339 y o7 0Tp

prevalence of microaspiration in
order to develop effective prevention
strategies.

mechanical ventilation over 48
h, enrolled from October 2009 to
January 2012.

gastric colonization
developed VAP

&+ Male gender; Q: Female gender; AP: aspiration pneumonia; STP: Speech Therapist; FR: Forms Recognition Test; DS: Dysphagia Screening; IVCA: ischemic
stroke;GCS: Glasgow Coma Scale; MVAP: aspiration pneumonia associated with mechanical ventilation after 5 days; PAV: aspiration pneumonia associated with

mechanical ventilation

No studies on the prevention of aspiration
pneumonia in hospitalized elderly were found. We
found the following risk factors: stroke, dysphagia, male
gender, advanced age, coronary diseases, lower GCS
score'2'3, use of mechanical ventilation for more than
48 hours, and aspiration of colonized gastric juice'.

Regarding the factors associated with pneumonia,
studies corroborate with the findings of this research.
Severe stroke and lower GCS score'®'® were cited
together with the Scale of the National Institute of
Health Stroke (NIHSS) score, which signals the severity
of the stroke numerically™. Other studies have found as
pneumonia independent predictors the ischemic stroke,
advanced age, dysphagia, coronary heart disease,
lower GCS score, chronic obstructive pulmonary
disease, smoking, NIHSS scores, and glycemia's'e.

The stroke compromises voluntary and reflex cough,
making the patient dysphagic and increasing the risk
of aspiration due to the absence of airway protection
mechanisms caused by the decrease or absence of

Rev. CEFAC. 2020;22(6):€2920 | DOI: 10.1590/1982-0216/20202262920

laryngopharyngeal sensitivity, as well as damage to
the motor function, compromising the oropharyngeal
control".

The male gender was identified as a risk factor
for aspiration pneumonia. This data broadens the
discussion about the health needs of men, not only
biologically or epidemiologically, but also from a
sociocultural perspective. It is known that men seek
healthcare less frequently and adhere less to thera-
peutic behaviors'®.

Factors related to advanced age and mechanical
ventilation after 48 hours, as mentioned in the study,
have been discussed in the literature and are widely
variable, due to the demographic and clinical differ-
ences of the studied population. However, when
ventilator-associated aspiration pneumonia (VAP) is
correlated with elderly patients (mean age of 63.7
+ 11.5, 71.5 = 12.7 years old), it is an aggravating
factor associated with multiple comorbidities, such
as coronary diseases, increasing the mortality rate’.
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Table 4. Risk of individual bias specific to each type of study according to the Joanna Briggs Institute checklist'

Authors and Year Q1 Q2 Q3 04 Q5 Q6 Q7 Q8 % Yes / Risk Risk of Bias
Masrur et al. - v - v v v - v 62.5 T
Moderate
Liu et al. v v Y v v e vy 875 N
Low
Authors and Year Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 % Yes/Risk Risk of Bias
lshigamieta., v v v | v v v v vV 875 N
Low

Cross Sectional Studies: Q1: Were the criteria for inclusion in the sample clearly defined?; Q2: Were the study subjects and the setting described in detail?; Q3: Was the
exposure measured in a valid and reliable way?; Q4: Were objective, standard criteria used for measurement of the condition?; Q5: Were confounding factors identified?;
Q6: Were strategies to deal with confounding factors stated?; Q7: Were the outcomes measured in a valid and reliable way?; Q8: Was appropriate statistical analysis
used?. Case Control Studies:Q1: Were the groups comparable other than the presence of disease in cases or the absence of disease in controls?; Q2: Were cases and
controls matched appropriately?; Q3: Were the same criteria used for identification of cases and controls?; Q4: Was exposure measured in a standard, valid and reliable
way?; Q5: Was exposure measured in the same way for cases and controls?; Q6: Were confounding factors identified?; Q7: Were strategies to deal with confounding
factors stated?; Q8: Were outcomes assessed in a standard, valid and reliable way for cases and controls?; Q9: Was the exposure period of interest long enough to be
meaningful?; Q10: Was appropriate statistical analysis used?; v Yes; --: No; I: Uncertain; NA: Not applicable; + + +: High; + +: Moderate; +: Low

Another study related the old age to the fact that these
patients had their physiological functions impaired'®.
Elderly people undergo anatomical and physiological
changes related to the natural process of aging,
impairing swallowing, increasing the risk of aspiration
pneumonia’®,

Therefore, neurological stability should be
considered since the lower GCS score was signifi-
cantly associated with aspiration pneumonia. The
literature indicates that impaired consciousness is an
independent factor for AP'¢. The study'? did not cite
exactly the value of the GCS score to be considered as
a reference parameter. However, the literature indicates
that, for speech and language evaluation, patients
should be attentive, maintaining sustained attention for
more than fifteen minutes and a GCS>14 ',

The aspiration of colonized gastric juice was one
of the causing factors of aspiration pneumonia, corrob-
orating with other researchers who reported that the
aspiration of gastric contents was an important factor in
determining the severity of pneumonitis, with the possi-
bility of later development into aspiration pneumonia,
respiratory failure or syndrome of acute respiratory
distress??23,

In the population of this research, no studies that
indicated measures to prevent aspiration pneumonia
were found. However, the literature highlights the
damage covered by this demand, showing the need for
higher quality researches.

A recent study in patients with total joint arthro-
plasty demonstrated the effectiveness of pulmonary
screening together with the use of an intervention
protocol developed to identify and prevent pulmonary

complications. Risk screening identified all patients
who presented pulmonary complications; only seven
of the 7,658 (0.091%) patients had pulmonary compli-
cations after the protocol started, which demonstrated
its effectiveness in the prevention of pulmonary
complications?®*. We considered the quality analysis
of the evidence presented in the study as satisfactory,
although needing improvements in some aspects.
Mostly, the sample was significant for the evaluation,
with objectives and methodologies well designed.

This systematic review addressed researches in
hospitalized elderly patients, which limited the number
of included articles. The extensive list of studies with
populations of different ages and clinical profiles makes
it difficult to analyze homogeneous samples. Therefore,
there is a need for studies with well-defined samples,
especially studies on the preventive measures of
aspiration pneumonia in hospitalized elderly, to guide
the implementation of strategies in care delivery and
patient safety.

CONCLUSION

Severe stroke, dysphagia, old age, male gender,
coronary heart disease, lower Glasgow coma scores,
use of mechanical ventilation for more than 48 hours,
and aspiration of colonized gastric juice can be
considered factors for the development of pneumonia
aspiration. On the other hand, a small number of
studies in this review may limit our evidence.

No studies on the prevention of aspiration
pneumonia in hospitalized elderly were found. These
findings are of great importance for planning hospital
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speech therapy, as they will enable the development of
specific aspiration pneumonia protocols for the elderly,
contributing to more reliable health services.
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