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Abstract

Oropharyngeal dysphagia (OD) is prevalent in the elderly and persons with complex medical conditions, resulting in consid-
erable medical and psychosocial consequences and reduced quality of life. Many prevalence studies regard OD in relation
to age or diagnosis. Knowledge on the prevalence of OD in different healthcare settings is lacking. This systematic review
aimed to estimate the prevalence of OD in adults admitted to hospitals, rehabilitation facilities, nursing homes, and palliative
care facilities through meta-analyses. A systematic literature search was completed including all dates up to March 30, 2021.
The methodology and reporting were based on the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA). Forty-four out of 1,956 screened articles were deemed eligible. Considerable heterogeneity in definitions of OD
and type and quality of selected outcome measures were observed. Overall within-group pooled prevalence estimates for
OD determined by meta-analysis were 36.5% (95% CI 29.9 —43.6) in the hospital setting, 42.5% (95% CI 35.8 —49.5) in the
rehabilitation setting, and 50.2% (95% CI 33.3—-67.2) in nursing homes. No OD prevalence data were identified for palliative
care facilities. Results for between-group analyses of OD prevalence estimates in the hospital setting were non-significant
for type of assessment method, diagnostic group, and type of hospital ward, but indicated significantly higher prevalence
estimates in nursing homes when using screening compared to patient-report. Future research should provide OD prevalence
data for palliative care, achieve consensus in OD-related terminology when performing prevalence studies, and use screening
and assessments with optimal diagnostic performance and psychometric properties.
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Introduction
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rological etiologies (e.g., stroke, traumatic brain injury, Par-
- kinson’s disease), or as a consequence of respiratory disease
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syndrome [5]. Physiological changes that occur in swallow-
ing function in older healthy adults (presbyphagia) may be
worsened by age-related decline in muscle mass and strength
(sarcopenia), thus exacerbating OD caused by disease (e.g.,
stroke, Parkinson’s disease) common to the aging population
[6]. Older adults who have changes in swallowing function
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are often unaware that they have OD or that it is treatable
[7, 8].

Serious medical consequences of OD such as malnutri-
tion, dehydration, pneumonia, and the need for enteral nutri-
tion contribute to increased institutionalization; increased
length of hospital stay, increased hospital re-admissions, and
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likelihood of being discharged to rehabilitation services and
nursing homes instead of home [9, 10].

The complexity of OD requires a multidimensional
approach to diagnosis in order to plan individually tailored
intervention [5]. Identification of OD is completed by either
screening, clinical non-instrumental assessment, or instru-
mental assessment such as videofluoroscopic swallowing
study (VESS) [11] or fiberoptic endoscopic evaluation of
swallowing (FEES) [12]. A screening is a test given to dis-
tinguish between persons at risk from those that are not at
risk of OD and helps to determine the need for further clini-
cal non-instrumental or instrumental assessment [13]. In
contrast, a non-instrumental assessment of OD is a more
comprehensive evaluation and may include a medical his-
tory, assessment of orofacial sensorimotor and laryngeal
function, and assessment of swallowing function using foods
and liquids in various volumes and consistencies, determin-
ing the phase(s) of swallowing process that are deficient.
These findings aid in determining dysphagia severity, possi-
ble treatment strategies and support the need for instrumen-
tal assessment [13]. Instrumental assessments, VFSS and
FEES, are noted as being preferred instrumental assessments
for OD in the literature although no international consen-
sus exists on which visuo-perceptual measure to use when
evaluating the radiological or endoscopic recordings of swal-
lowing [14]. The use of patient-reported outcome measures
(PROMs) provides a subjective assessment of the patients’
perspectives on the burden of living with OD [13].

Prevalence research is important as it reflects the burden
of a disease or condition in a population at a particular time
period. A systematic review by Kertscher and colleagues
found that prevalence data on oropharyngeal dysphagia for
the general population varied between 2.3 and 16% [15].
However, much of the available research reviewing the
prevalence of OD is targeted toward populations according
to age or diagnosis. A systematic review and meta-analysis
by Madhavan et al. revealed a prevalence of OD ranging
from 5 to 72% in the community-dwelling elderly population
[16]. Takizawa and colleagues reviewed a broad spectrum
of disorders susceptible for OD and found a prevalence of
8—45% in relation to stroke, 11-60% in Parkinson’s disease,
and 27-30% in traumatic brain injury [1]. No studies were
identified for prevalence of OD associated with Alzheimer’s
disease [1].

Variations in reported OD prevalence can be attributed
to methodological differences such as clinical setting, how
dysphagia is defined, the study population, choice of meas-
urement tools used, and time of assessment [1]. The sever-
ity of OD varies within the course of an illness or disease
and can be defined as acute or chronic, and progressive or
non-progressive [17]. Thus, the timing of assessment in rela-
tion to type and onset of illness or disease can impact the
accuracy of OD prevalence data. Furthermore, healthcare

professionals’ knowledge of OD and their routines for iden-
tification of OD have been found to be inadequate [7, 18].
Thus, OD is under-diagnosed and under-reported [1].

Existing literature on OD prevalence in different health-
care settings is mainly found in individual prevalence stud-
ies. There are systematic reviews on OD prevalence in adults
with different diagnosis [1, 19, 20] and the community-
dwelling elderly [16], but there is currently no overview of
the prevalence of OD in the hospital, rehabilitation, nursing
home, or palliative healthcare settings. Evidence about the
scope of OD in adults in different healthcare settings will
provide insight on the impact of OD in different settings.
This evidence will increase healthcare professionals’ aware-
ness of the likelihood of patients/residents presenting with
OD and aid policy makers when assessing the allocation of
interdisciplinary resources to meet the needs of persons with
OD. The aim of this systematic review is thus to determine
prevalence estimates of OD in adults admitted to hospitals,
rehabilitation, nursing homes, and palliative care facilities
using meta-analyses.

Materials and Methods

The protocol for this systematic review and meta-analysis
was registered with the international prospective register
of systematic reviews (PROSPERO; registration number
CRD42019134585) in August 2019. The methodology and
reporting of results is based on the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA),
which aims to ensure complete and transparent reporting of
systematic reviews and meta-analyses [21].

Eligibility Criteria

Studies were considered eligible for inclusion for this
systematic review if they (1) reported on persons with
oropharyngeal dysphagia (OD), (2) provided data on
prevalence, frequency, or incidence, (3) described adult pop-
ulations (> 18 years of age) ,and, (4) referred to healthcare
settings (including hospital, rehabilitation, nursing home, or
palliative care facilities).

Study inclusion was not limited by study design; how-
ever, only peer-reviewed original studies in English were
included, and thus conference abstracts, review articles, case
reports, student dissertations, and editorials were excluded.
In order to minimize selection bias, prevalence estimates
based on preselected groups (e.g., selected numbers of adults
who already failed any previous form of OD screening or
adults selected by specific comorbidity or surgical proce-
dure) were excluded. In order to improve the level of preci-
sion in the prevalence estimates, studies with sample sizes
below 30 participants were excluded.
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Search Strategy and Study Selection

A literature search was completed on March 30, 2021, in two
electronic databases: Embase and PubMed. Terms related to
dysphagia, clinical settings (hospital, rehabilitation, nurs-
ing home, palliative care), and prevalence were entered into
each electronic database to retrieve all relevant subject head-
ings (i.e., MeSH and Thesaurus terms). In addition, free text
terms were included in combination with field searches (i.e.,
Title/Abstract) and truncation (i.e., wildcards). Subject head-
ings and free text terms were combined using Boolean oper-
ators to either expand searches (i.e., Boolean operator “OR”)
or to restrict and combine searches (i.e., Boolean operator
“AND”). All publication dates up to the search date were
included. Search strategies are presented in Table 1. Two
independent reviewers completed a structured assessment
for eligibility. Prior to independently screening all titles and
abstracts, the reviewers completed two training sessions,
with a sample of 100 abstracts, in order to establish a con-
sensus on the interpretation of the eligibility criteria. Both
reviewers independently screened all titles and abstracts.
The same two independent reviewers completed a full-text
review of selected articles for assessment of eligibility. The
reviewers also searched the references from the included
articles to identify additional eligible articles. Any discrep-
ancies of inclusion between reviewers were settled by con-
sensus throughout the review process. When in doubt, the
two main reviewers conferred with a third reviewer whom
is experienced in PRISMA methodology.

Methodological Quality Assessment

A quality appraisal of included studies was completed
through consensus by the two independent reviewers,
using the critical appraisal tool for cross-sectional stud-
ies, AXIS [22]. The AXIS appraisal tool is comprised of
20 questions that address common methodological issues
and are arranged in an order that follow the general outline
of a cross-sectional paper. Examples of issues addressed in
the AXIS include clearly stated study aims, study design,
sample size and selection, outcome variables measured,
statistical analysis, non-response bias, reporting of results,
justified discussion and conclusion, limitations, and ethics.
AXIS questions that were answered “yes” were scored as
“1” reflecting good methodological quality and, “no” was
scored as “0” reflecting lower methodological quality. Two
AXIS questions were formulated such that a positive answer
“yes” would reflect negatively on methodological quality.
Therefore, the scoring of these two questions was reversed
in order to provide a uniform scoring method. The maxi-
mum total AXIS score possible was 20 being the best pos-
sible score for good methodological quality; however, not all
items were applicable to every study. As such, total scores
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Table 1 Search strategies per literature database

Num-
ber of
records

Database and search terms

Embase: (Swallowing/OR Dysphagia/) AND (Prevalence/ 898
OR Incidence/OR Epidemiology/) AND (rehabilitation/
OR rehabilitation care/OR rehabilitation center/OR
rehabilitation medicine/OR rehabilitation nursing/OR
nursing home/OR hospital/OR hospice/OR hospice care/
OR hospice nursing/) OR ((swallow OR dysphag* OR
deglut*).ab,ti. AND (Prevalence* OR incidence*).ab,ti.
AND (((nursing AND home) OR (nursing AND homes)
OR rehabilitation* OR hospice* OR palliat*)ab,ti. OR
(hospital OR hospitals)ti.))

PubMed: (("Deglutition"[Mesh] OR "Deglutition 1294
Disorders"[Mesh]) AND ("Prevalence"[Mesh] OR
"Epidemiology"[Mesh] OR "Incidence"[Mesh]) AND
("Hospitals"[Mesh] OR "Hospital Medicine"[Mesh]
OR "Hospital Mortality"[Mesh] OR "Cardiology
Service, Hospital"[Mesh] OR "Physical Therapy
Department, Hospital"[Mesh] OR "Outpatient Clin-
ics, Hospital'[Mesh] OR "Occupational Therapy
Department, Hospital"[Mesh] OR "Nursing Staff,
Hospital"[Mesh] OR "Medical Staff, Hospital"[Mesh]
OR "Hospitals, Urban"[Mesh] OR "Hospitals,
Military"[Mesh] OR "Tertiary Care Centers"[Mesh]
OR "Hospitals, Chronic Disease"[Mesh] OR "Sec-
ondary Care Centers"[Mesh] OR "Hospitals,
Private"[Mesh] OR "Hospitals, Veterans'"[Mesh]

OR "Hospitals, State"[Mesh] OR "Hospitals,
Special"[Mesh] OR "Hospitals, Public"[Mesh]

OR "Hospitals, General"[Mesh] OR "Hospitals,
Municipal"[Mesh] OR "Hospitals, Federal"[Mesh]
OR "Hospitals, District"[Mesh] OR "Hospitals,
County"[Mesh] OR "Hospitals, Convalescent"[Mesh]
OR "Hospitals, Community"[Mesh] OR "Hospitals,
Rehabilitation"[Mesh] OR "Hospice Care"[Mesh] OR
"Hospices"[Mesh] OR "Hospice and Palliative Care
Nursing"[Mesh])) OR ((swallow*[Title/Abstract] OR
dysphag*[Title/Abstract] OR deglut*[Title/Abstract])
AND (Prevalence*[Title/Abstract] OR incidence*[Title/
Abstract]) AND ((nursing|[Title/Abstract] AND
home[Title/Abstract]) OR (nursing[Title/Abstract]
AND homes|Title/Abstract]) OR rehabilitation®*[Title/
Abstract] OR hospital[Title/Abstract] OR
hospitals[Title/Abstract] OR hospice*[Title/Abstract]
OR palliat*))

were converted into percentage scores: total score divided
by the maximum score possible and multiplied by a hundred
[23]. The level of evidence of the included studies was rated
using the National Health and Medical Research Council
(NHMRC) Evidence Hierarchy [24].

Data Extraction

One reviewer extracted outcome data to an extraction table.
Data were extracted regarding study setting and country,
study population, definitions of terminology related to OD,
OD screening and assessment methods, and OD prevalence
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data. A second reviewer performed a quality check of the
extracted data. If necessary, authors of the included articles
were contacted for clarification of terminology with regard
to defining the setting [25-27] or to ask for access to raw
data, when prevalence was described as a combination of
different healthcare settings [28].

Data Synthesis and Risk of Bias

Data extraction and study characteristics were retrieved
using comprehensive data extraction forms. Assessment of
the risk of bias was completed for each individual study
using the AXIS critical appraisal tool [22]. Abstract selec-
tion, final study selection and quality assessments were the
result of consensus-based ratings of two reviewers. Dis-
crepancies were resolved through consensus with a third
reviewer. Bias is not expected as the reviewers are not affili-
ated with any of the authors of the included studies.

Meta-analysis

For the purpose of reducing heterogeneity for the meta-
analysis and concerns regarding data completeness, qual-
ity, validity, reliability, and possible selection or recall bias,
studies that collected prevalence data from notes in patient
medical records, national databases, surveys, registries [29],
or a dichotomous yes/no question to the patient or caregiver
on the presence of a swallowing problem/difficulties [30]
were not included in the meta-analysis. In addition, studies
were excluded from the meta-analysis if it was not possible
to compute proportional data results for screening or clinical
assessment type and/or healthcare setting separately.

Data for subsampling were extracted from the included
studies to measure the overall within- and between-group
prevalence for different clinical settings: hospital, rehabilita-
tion, and nursing home, according to the authors’ definition
of the setting for each article. Overall within-group preva-
lence accounted for all studies with data for hospitals, reha-
bilitation, and nursing homes. Overall between-group preva-
lence was performed to determine confounding variables as
a function of type of assessment method (e.g., screening,
clinical non-instrumental assessment, instrumental assess-
ment), diagnosis group, and type of hospital ward for each
setting when applicable.

Meta-analysis of the prevalence of OD was completed
using Comprehensive Meta-Analysis, Version 3.0 [31], pro-
viding estimates of pooled prevalence and forest plots. Due
to the heterogeneity of the included studies, a random-effects
model was used for summary statistics. Heterogeneity was
estimated using the Q statistic to determine the spread of
effect sizes about the mean and /° to estimate the ratio of
true variance to total variance. I*-values of less than 50%,
50% to 74%, and higher than 75% denote low, moderate,

and high heterogeneity, respectively [32]. The classic fail-
safe N test was used to assess publication bias. This test
provides an estimate of the number of additional studies,
with non-significant results, that would be necessary to add
to the analysis in order to nullify the measured effect (N). A
small N raises concern about the meta-analysis being com-
promised by publication bias; conversely, a large number
suggests that it is unlikely that the meta-analysis is compro-
mised by publication bias.

Results
Study Selection

The literature search and study selection results are illus-
trated in the PRISMA flow diagram (Fig. 1). The search
resulted in 2192 records. After duplicates were removed,
screening of the remaining 1956 records (abstracts and titles)
resulted in 256 full-text articles assessed for eligibility. Forty
articles were deemed eligible and an additional four articles
were retrieved through reviewing of reference lists, resulting
in inclusion of a total of forty-four articles.

Synthesis of Methodological Quality

The methodological quality of the included studies was
assessed by the AXIS critical appraisal tool. Higher AXIS
scores indicate higher methodological quality of the studies
being appraised, whereas lower scores identify methodologi-
cal weaknesses that may result in poor reliability and valid-
ity of study results. The mean total score and percentages
for all studies was 15.3 (SD 2.2; range 10-19) and 77% (SD
11; range 50-95), respectively. Two of the 44 studies scored
50% or lower [33, 34], 18/44 studies scored above 50% and
below or equal to 75% [25-27, 35-49], and 24/44 studies
scored above 75% [28, 50-72]. AXIS scores and percentages
can be found in Table 2 and AXIS scores for each question
in the Online Resource 1.

Study Characteristics

All extracted data are summarized in Table 2. Data were
recorded under eight subheadings: author, journal, study
design, AXIS score, study setting, country and time period,
underlying medical diagnosis, inclusion/exclusion criteria
and time of assessment, sample characteristics (sample size,
gender, age in years), description of OD terminology used
in the study, screening/assessment tools used for prevalence
calculation and what professions completed the testing, and
OD prevalence data.

The included studies were published from 1986 to 2020,
the majority (36/45) after 2010. The studies originated from
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Fig. 1 Flow diagram of the —
;egigmlz()[gﬁs according to Number of records identified Number of records identified
5 through Embase: n= 898 through PubMed: n= 1294
2
1]
;E
(3]
i) v v
[ Number of records after duplicates removed: n= 1956 ]
Number of records excluded: n= 1700
- Not English
o v - Not original study
g - No abstract available
o Number of records screened - Esophageal dysphagia
g (titles and abstracts): n= 1956 - Not OD prevalence
(99) - Study including <18 years of age
- Out-patient or community setting
- Low sample size (<30)
Full-text articles excluded: n= 216
- Abstract only: n=48
4 - Unable to locate/retrieve: n= 35
Z Full-text articles assessed for - Study including <18 years of age: n=5
2 eligibility: n= 256 - Pre-selected patient group: n= 87
2 - Duplicates: n= 3
L - Esophageal dysphagia: n=5
- No OD prevalence: n=23
- Out-patient or community setting: n= 10
) P Articles included through reference
N check: n=4
°
)
3 v
[&]
£ Total number of articles analyzed:
n=44

23 countries; 27 from Europe [25, 27, 28, 39, 41-47, 51, 52,
55,57, 58, 61-66, 68—72], six from North America [34, 40,
48, 56, 59, 60], three from Oceania [49, 53, 54], four from
Asia [26, 33, 37, 67], two from South America [36, 50], and
two from Africa [35, 38]. Twenty-nine studies were prospec-
tive study designs: ten cohort and 19 cross-sectional designs.
Fourteen studies were retrospective: eight cohort and six
cross-sectional. One study included both retrospective and
prospective cross-sectional data.

There were 32 articles providing estimates for OD preva-
lence from hospitals [26, 28, 34-36, 38-40, 42, 43, 45-57,
60-66, 68, 71], four from rehabilitation [26, 33, 58, 59], and
12 from nursing home settings [25-28, 37, 41, 44, 49, 67,
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69, 70, 72]. Two articles provided OD prevalence estimates
from both hospital and nursing home settings [28, 49] and
one article reported OD prevalence estimates from all three
settings: hospital, rehabilitation, and nursing home [26].
There were no studies that met the inclusion criteria from
palliative care.

Healthcare Setting Description

The description of the hospital settings in this systematic
review included general, tertiary, teaching, and regional hos-
pitals. Hospital wards such as acute care, medical, neurologi-
cal, and geriatric were used for participant recruitment. The
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rehabilitation settings included an inpatient rehabilitation
clinic, rehabilitation facilities, and hospital (neuro)rehabili-
tation services/units. Settings that were classified as nurs-
ing homes included short-term/intermediate care, residential
care, long-term care, and assisted living [73].

Participants

An estimated total of 49,436 participants were included in
the 44 studies; 24,309 from hospitals, 541 from rehabilita-
tion, and 24,586 from nursing homes. The number of par-
ticipants per study ranged from 49 to 14,913, with a median
participant number of 228 (25th percentile 143; 75th per-
centile 438). Forty-two studies, consisting of 48 datasets,
included participants with a mean age of 75 years (SD 10;
range 54-106 years). Two studies did not report ages, but
specified the population as adult or geriatrics. The majority
of studies included participants with stroke (n=19) [34-36,
38, 39, 42, 48, 51-54, 56-60, 62, 66, 68]. Fifteen studies
included patients with diverse diagnoses: e.g., post-surgery,
internal medicine, geriatrics, pneumonia, trauma, gastro-
intestinal tract disease, cardiovascular disease, respiratory
tract disorders, fractures, musculoskeletal, neurologic and
neurodegenerative diseases, and head and neck cancer [25,
27,28, 33, 40, 43, 45, 47, 50, 55, 61, 63, 69-71]. One study
included only participants with dementia [46] and nine stud-
ies did not specify the participants’ diagnosis [26, 37, 41,
44,49, 64, 65, 67, 72].

Type of Screening or Assessment Method

The type and combination of screening and assessment
methods used to determine the prevalence for OD varied.
Nearly one-third (15/44) of the studies [25, 35, 38, 39, 46,
51, 55, 57, 61-65, 67, 68] used a screening tool alone to
identify risk of OD and three studies [36, 56, 66] used clini-
cal non-instrumental assessments to diagnose OD. Four
studies used FEES and/or VFSS either in combination with
a screening [42], a clinical non-instrumental assessment [48,
58, 59]. Five studies used a patient-reported outcome meas-
ure (PROM) alone [37, 43, 49, 50, 71], three studies used a
PROM together with a screen [44, 47, 69], and one used two
PROMs and a clinical swallowing assessment [33]. Eight
studies determined OD through a chart review [34, 40, 45,
52-54, 60, 72] five studies used self-formulated questions
to staff and/or patient [26-28, 41, 70].

Over half (26/44) of studies reported OD prevalence data
using screening and clinical non-instrumental assessments
methods or tools that were either designed by the authors for
the purpose of the study or modified versions of published
tools, thus lacking information on diagnostic performance
and psychometric properties [26-28, 34, 36, 38—42, 44-46,
48, 52-54, 58-60, 62, 64-66, 70, 72]. Of the screening and
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clinical non-instrumental assessment tools used to determine
OD with known diagnostic performance and psychometric
properties, the Volume-Viscosity Swallow Test (V-VST)
[74] was the most commonly used screen [47, 55, 61, 63,
64, 68] and the Eating Assessment Tool-10 (EAT-10) [75]
was the most frequently used PROM [33, 37, 43, 47, 49,
50, 69, 71]. The Mann Assessment of Swallowing Ability
(MASA) [76] was the only clinical swallowing assessment
used with known psychometric characteristics (one study)
[56]. Table 2 provides an overview of the screens and assess-
ments used in all of the included studies.

Time of Screening or Assessment

The time of screening or assessment for OD prevalence
was recorded in 24/44 of the included studies. OD preva-
lence estimates from the hospital setting (21/32) were either
reported as time post-stroke (7/21) or time from admis-
sion (14/21). Time post-stroke ranged from hyperacute
phase [77]; <24 h post-stroke (1/7) [66], to acute phase;
1-7 days (4/7) [35, 42, 53, 60], to early subacute phase;
7 days—3 months (2/7) [36, 39]. Moment of screening or
assessment in the rehabilitation setting was reported as
hours or days from admission in three studies [33, 58, 59]
and one study [26] did not specify when the participants
were screened or assessed in relation to onset of disease or
illness. None of the studies from the nursing home setting
[25-28,37,41, 44,49, 67, 69, 70, 72] specified the moment
of screening or assessment for OD prevalence (Table 2).

Meta-analyses

In accordance with the pre-defined criteria, twelve studies
that included data collected from medical records, national
databases, surveys, or registries [26, 34, 40, 43, 45, 50-54,
60, 72] were excluded from meta-analyses. Further, four
studies that used nurses,” patients,” or caregivers’ responses
to a single dichotomous question about the presence of swal-
lowing difficulties as screen for OD prevalence [27, 28, 41,
70] were also not included in the meta-analysis. In addition,
six studies were excluded due to the inability to compute
proportional OD prevalence data results from the datasets
[33, 44, 49, 64, 65, 69]. The remaining 22 studies, 17 from
the hospital, 2 from rehabilitation and 3 from nursing home
settings, were included in the meta-analysis. Studies used
screening [25, 35, 38, 39, 46, 55, 57, 61-63, 67, 68], PROM
[37, 71], clinical non-instrumental assessments [36, 56, 66],
or a combination of methods (screen, clinical swallowing
assessment, PROM, instrumental) [42, 47, 48, 58, 59]. One
study provided OD prevalence data for both screening and
patient self-report for the entire study population [47]. As
screening was preferred over self-report data, only preva-
lence estimates based on screening were included in the
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Study name Statistics for each study

Event Lower Upper

rate limit limit Total

Abubakar & Jamoh 2017 0.340 0.252 0.442 32/94
Baroni etal. 2012 0.632 0.565 0.694 1347212
Carrion etal. 2009 0474 0.450 0.498 788 /1662
Craryetal. 2013 0.373 0.266 0.494 25/67
De Cock et al. 2020 0.232 0.171 0.306 35/151
Diendéré etal. 2018 0.374 0.313 0.439 837222
Gordon etal. 1987 0.451 0.352 0.553 41791
Jorgensen etal. 2017 0.345 0.263 0.439 38/110
Kampman etal. 2015 0.233 0.184 0.290 571245
Kidd etal. 1995 0417 0.299 0.544 25/60
Mateos-Nozal et al. 2020 0.691 0.644 0.735 271/392
Paciaroni et al. 2004 0.347 0.303 0.395 1417406
Rofes etal. 2018 0.451 0.402 0.500 1787395
Rosler etal. 2015 0.356 0.286 0433 57/160
Spronk et al. 2020 0.073 0.045 0.118 157205
Stipancic etal. 2019 0.320 0.236 0417 32/100
Vidal Casariego etal. 2020  0.266 0.203 0.340 427158

0.365 0.299 0.436

Event rate and 95% Cl

-1.00 -0.50 0.00 .50 1.00

Note. Event rates (prevalence) reported with lower and upper limit (95% Cl). The total refers to the ratio of persons with OD versus total group.

Heterogeneity: Q°=322, df=16, p<0.001, /’=95%

Fig.2 Random-effects forest plot for overall pooled OD prevalence estimate in the hospital setting

meta-analysis. Table 2 provides an overview of prevalence
estimates as retrieved from individual studies; data used for
meta-analyses have been marked.

Hospital

Meta-analysis using OD prevalence data from 17 hospital
studies [35, 36, 38, 39, 42, 46-48, 55-57, 61-63, 66, 68,
71] resulted in an overall pooled OD prevalence estimate of
36.5% (95% confidence interval [CI] 29.9 —43.6) (Fig. 2).
Between-group analysis was computed for type of assess-
ment (screen versus clinical assessment), diagnosis and type
of ward. Twelve studies used screening [35, 38, 39, 42, 46,
47,55, 57, 61-63, 68] and four studies used clinical non-
instrumental assessment [36, 48, 56, 66] resulting in pooled
OD prevalence estimates of 35.6% (95% CI 27.6 —44.5) and
41.8% (95% CI 27.4 —57.7), respectively (Fig. 3). Eleven
studies included stroke diagnosis [35, 36, 38, 39, 42, 48,
56, 57, 62, 66, 68] and five studies included mixed diag-
nosis [47, 55, 61, 63, 71] resulting in pooled OD preva-
lence estimates of 37.5% (95% CI 28.7-47.2) and 34.4%
(95% CI 22.5-48.6), respectively (Fig. 4). A meta-analysis
for type of ward in the hospital setting revealed estimated
OD prevalence of 35.3% (95% CI 27.2—-44.2) for general or
non-specified wards (10/17) [35, 36, 38, 39, 42, 47, 48, 61,
68, 711, 29.1% (95% CI 18.5-42.6) for stroke wards (4/17)
[56,57, 62, 66], and 51.1% (95% CI 35.0-67.0) for geriatric
wards 3/17) [46, 55, 63] (Fig. 5). None of the between-group
differences were significant. This meta-analysis incorporates
data from 17 studies, which yield a z-value of — 12.00171
and corresponding 2-tailed p-value < 0.001. The fail-safe N

is 621. This means that we would need to locate and include
621 “null” studies in order for the combined 2-tailed p-value
to exceed 0.050.

Rehabilitation

The two included rehabilitation studies [58, 59] used clinical
non-instrumental assessments revealing an estimated over-
all pooled prevalence for OD of 42.5% (95% CI 35.8-49.5)
(Fig. 6). This meta-analysis of the prevalence of OD in the
rehabilitation setting used data from two studies only, thus
a fail-safe N analysis for publication bias was not available.

Nursing Home

Three studies from nursing homes [25, 37, 67] revealed
estimated overall pooled OD prevalence of 50.2% (95%
CI 33.3-67.2) (Fig. 7). Two of the three studies [25, 67]
used screenings and one used a PROM, resulting in an esti-
mated pooled OD prevalence of 58.1% (95% CI 47.3-68.2)
and 35.0% (95% CI 22.8-49.5), respectively (Fig. 8). Total
between-group OD prevalence estimates were significant
(p=0.012). This meta-analysis incorporates data from 3
studies, which yield a z-value of — 1.11840 and correspond-
ing 2-tailed p-value of 0.263. Since the combined result is
not statistically significant, the fail-safe N (which addresses
the concern that the observed significance may be spurious)
is not relevant.
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Study name Group by Statistics for each study Event rateand 95%Cl

Subgroup within study

Event Lower Upper
rate limit limit Total

Baroni et al. 2012 Clinical norvinstrumental 0632 0565  06%4  134/212 B
Crary etal. 2013 Clinical norvinstrumental 0373 0266  04% 25/67 E
Paciaron et al. 2004 Clinical norvinstrumental 0347 0303  03%  141/406 B
Stipancic et al. 2019 Clinical non-instrumental 0.320 0.236 0.417 32/100 -.-

Clinical norvinstrumental 0418 0274 0577
Abubakar & Jamoh 2017 Screen 0340 0252 044 2/9%4 -IT
Cariénet al. 2009 Screen 0474 0450 0498  783/1662
De Cock et al. 2020 Screen 0232 0171 0306  35/151 E 3
Diendéréet al. 2018 Screen 0374 0313 0439  8&/22 -
Gordonet al. 1987 Screen 0.451 0352 0553 41/91 -
Jorgensenet al. 2017 Screen 0345 0263 0439  38/110 -
Kampmanet al. 2015 Screen 0233 0184 020  57/245 =
Kidd et al. 1995 Screen 0417 029 054 25/60 -
Mateos-Nozaletal 2020 Screen 0.691 0644 0735  271/3® -
Rofes et al. 2018 Screen 0.451 0402 0500  178/3% L |
Résleretal. 2015 Screen 03%6 0286 0433  57/160 -
Sprork et al. 2020 Screen 0073 0045 0118  15/206 =»

Screen 036 0276 0445 <&

Overall 0371 030 0448 <&

-1.00 -0.50 0.00 0.50 1.00

Note. Event rates (prevalence) reported with lower and upper limit (95% Cl). The total refers to the ratio of persons with OD versus total group.
Heterogeneity: Between-group; Q%=0.47, df=1, p=0.491

Fig. 3 Random-effects forest plot for OD prevalence in hospital setting; between-group screen and clinical non- instrumental assessment

Study name Groy; Statistics for each study Event rateand 95%Cl

Subgroup within study —_—

Event Lower Upper
rate limit limit Total

Camiénetal. 2009 Mixed diagnosis 0474 0450 0498 788/ 1662 [ ]
Jorgensenet al. 2017 Mixed diagnosis 0345 0263 0439 38/110 B
Mateos-Nozal et al. 2020 Mixed diagnosis 0.691 0644 073 2711302 B
Spronk et al. 2020 Mixed diagnosis 0073 0.045 0.118 151206 [ ]
Vidal Casariegoet al. 2020 Mixed diagnosis 0.266 0203 0340 42/158 B

Mixed diagnosis 0344 0225 0486 <o
Abubakar & Jamoh 2017 Stroke 0340 0252 0442 2/ -
Baron et a. 2012 Stroke 0632 0.565 0,694 1341212 =
Craryetal. 2013 Stroke 0373 0.266 0494 25167 -
De Cock et al. 2020 Stroke 0232 0171 0.306 35/151 =
Diendéréet al. 2018 Stroke 0374 0313 0439 /222 -
Gordonet al. 1987 Stroke 0451 0.3 0553 2191 -
Kampmanet al. 2015 Stroke 0233 0134 0.290 57/ 245 -
Kidd et al. 1995 Stroke 0417 0299 0544 25/60 —
Paciaroni et al. 2004 Stroke 0347 0308 03% 1411406 [
Rofes et al. 2018 Stroke 0451 0.402 0,500 178139 |
Stipancicet al. 2019 Stroke 0320 0236 0417 32/100 =

Stroke 0375 0.287 0472 <&

Overall 0.365 0292 0.444 <&

1,00 0.50 0.00 050 1.00

Note. Event rates (prevalence) reported with lower and upper limit (95% Cl). The total refers to the ratio of persons with OD versus total group.
Heterogeneity: Between-group; Qz=0.1, df=1, p=0.713

Fig. 4 Random-effects forest plot for OD prevalence in hospital setting; between-group stroke and mixed diagnoses
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Study name Groy; Statistics for each study Event rateand 95%Cl

Subgroup within study

Event Lower Upper
rate limit limit Total

Abubakar & Jamoh 2017 General 0340 0.252 0442 /9% -
Baroni et al. 2012 General 0632 0.565 0.6%4 134/ 212 -
Diendéré et al. 2018 General 0374 0313 0439 83/222 -
Gordonet al. 1987 General 0451 0352 0553 41791 -
Jargensenet al, 2017 General 0.345 0.263 0439 38/110 -
Kidd et al. 1995 General 0417 0.299 054 25/60 —-
Rofes etal. 2018 General 0451 0.402 0.500 178/395 -
Spronk et al. 2020 General 0073 0.045 0118 15/ 206 »
Stipancic et al. 2019 General 0320 023 0417 32/100 -
Vidal Casariegoet al. 2020 General 0.266 0203 0.340 42/158 -

Gereral 0352 0272 0442 <&
Cartién et al. 2009 Geriatric 0474 0450 0498 788/ 1662 B
Mateos-Nozal et al. 2020 Geriatric 0.691 0644 0735 2717302 B
Résleret al. 2015 Geriatric 0356 0.286 0433 57/160 B

Geriatric 0511 0.350 0670 L 2
Crary etal. 2013 Stroke 0373 0.266 0494 25/67 -
De Cock et al. 2020 Stroke 0232 0171 0.306 35/ 151 | 3
Kampmanet al. 2015 Stroke 0233 0.184 0.290 571245 B
Paciaroni et al. 2004 Stroke 0347 0303 039 141/ 406 [ |

Stroke 0.291 0.185 0426 <o

Overall 0374 0.264 0499 <P

-1.00 -0.50 0.00 0.50 1.00
Note. Event rates (prevalence) reported with lower and upper limit (95% Cl). The total refers to the ratio of persons with OD versus total group.

Heterogeneity: Between-group; QZ=4.4, df=2, p=0.109

Fig.5 Random-effects forest plot for OD prevalence in hospital setting; between-group type of ward

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Total
Falsetti et al. 2009 0.411 0.335 0491 62/151 .

Finestone et al. 1995 0.469 0.335 0.608  23/49
0.425 0.358 0.495

-1.00 -0.50 0.00 0.50 1.00

Note. Event rates (prevalence) reported with lower and upper limit (95% Cl). The total refers to the ratio of persons with OD versus total group.
Heterogeneity: Q’=0.5, df=1, p=0.470, I’=0%

Fig.6 Random-effects forest plot overall OD prevalence in rehabilitation setting

Study name Statistics for each stud Event rate and 95% Cl
Event Lower Upper
rate limit limit Total
Chen et al. 2020 0.350 0.317 0384  271/775 [ |
Hagglundetal. 2019  0.634 0.585 0.681 248 /391 [ |
Park et al. 2013 0.527 0477 0575  208/395

0.502 0.333 0.672
-1.00 -0.50 0.00 0.50 1.00

Note. Event rates (prevalence) reported with lower and upper limit (95% Cl). The total refers to the ratio of persons with OD versus total group.
Heterogeneity: Q°=90, df=2, p<0.001, [’=98%

Fig. 7 Random-effects forest plot overall OD prevalence nursing home setting
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Study name Group by Statistics for each study
Subgroup within study
Event Lower Upper
rate limit limit
Chenet al. 2020 Patient report 0.350 0.317 0.334
Patient report 0.350 0.228 0.495
Héagglund et al. 2019 Screen 0.634 0.585 0.681
Park et al. 2013 Screen 0.527 0477 0.575
Screen 0.581 0473 0.682
Overall 0.469 0.259 0.691

Event rate and 95%Cl
Total
2711775 B
248/ 391 =
208/3%
.00 0.50 0.00 0.50 1.00

Note. Event rates (prevalence) reported with lower and upper limit (95% Cl). The total refers to the ratio of persons with OD versus total group.

Heterogeneity: Between-group; 02:6.3, df=1, p=0.012

Fig. 8 Random-effects forest plot for OD prevalence in nursing home; between-group screening and patient-report outcome measure

Discussion
Systematic Review Findings

This systematic review and meta-analysis were conducted to
establish the estimated pooled prevalence for OD in adults in
different healthcare settings. The majority of the 44 included
studies represented hospital (32/44) and nursing home
(12/44) settings. There were few studies identified from the
rehabilitation setting (4/44) and none from palliative care,
revealing a knowledge gap regarding OD prevalence in these
settings. Studies in the hospital and rehabilitation settings
dated from 1986 to 2020, whereas the nursing home studies
were from 2013 to 2020, possibly reflecting an increased
awareness and exploration of OD in the elderly and nursing
home population in the past decade.

Estimations of OD prevalence are dependent on (a) the
definition of OD used in studies; (b) the choice of measure
(screen, clinical non-instrumental assessment, instrumen-
tal assessment, or patient-reported outcome measurement);
(c) the diagnostic performance and psychometric properties
(including validity, reliability, responsiveness) and feasibil-
ity of the chosen measure; and (d) time of assessment (e.g.,
during the acute or chronic phase of the underlying disease)
[13, 20, 78]. In this systematic review, terminology and defini-
tions of oropharyngeal dysphagia varied and were conflicting.
The majority of studies used the general term “dysphagia” in
reporting prevalence of swallowing disorders, some studies
referred to OD but lacked defining the concept of OD, while
many studies provided a broad, generic definition of what con-
stituted OD (e.g., lower capacity to swallow, generally unsafe
swallow). Other studies included a definition that comprised
both oropharyngeal and esophageal phases of swallowing
(e.g., difficulty moving a bolus from the mouth to the stom-
ach) or included aspects outside of OD (e.g., sitting position,
difficulty transferring of food to the mouth, appetite) in addi-
tion to OD-related aspects. A consensus on a universal defi-
nition of dysphagia in the reporting of OD prevalence would
support a more accurate estimation of OD prevalence [13].
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In addition to lacking a universal definition for dysphagia,
this systematic review revealed inconsistencies in the litera-
ture regarding what constitutes a screening and clinical non-
instrumental assessment tool when estimating the prevalence
of OD [14, 79, 80]. Several studies in this systematic review
reported OD prevalence data from “screening”, but used
measures that included administering a variation of food and
liquid volumes and consistencies. This differs from common
definitions of screenings: screenings for OD are designed
to ensure identification of persons at risk of dysphagia and
determine the need for further assessment, whereas clinical
non-instrumental assessments are designed to ascertain the
presence, location, severity, and possible treatment of OD
[13]. The level of diagnostic performance of screening tools
and psychometric robustness of clinical non-instrumental
assessment methods chosen to estimate OD prevalence in
the included studies is of high importance. Several system-
atic reviews have scrutinized the diagnostic performance and
psychometric properties of available screening and clinical
non-instrumental assessments [14, 79-84] indicating fre-
quent poor methodological quality and lack of sufficient
details. Instrumental assessments (VFSS or FEES) would
be preferable when determining prevalence, as they have
been shown to identify dysphagia in 20-30% more patients
than screening and clinical non-instrumental assessments
[20]. However, instrumental assessments require specialized
training and equipment, thus, due to feasibility (e.g., avail-
ability, ease of administration), screenings and clinical non-
instrumental assessments are the natural first choice for esti-
mating the prevalence of OD [13, 85]. The most frequently
used PROM in this systematic review used for estimating
prevalence of OD was the EAT-10 (8/44) and five of these
studies used the EAT-10 in isolation to screen for OD. This
PROM was developed to assess symptom severity, quality
of life, and treatment efficacy to be used for patients with
both oropharyngeal and esophageal dysphagia [75]. How-
ever, in 2017, Cordier and colleagues evaluated the EAT-10
using Rasch analysis, challenging its diagnostic performance
and psychometric properties, and recommended that it was
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re-developed using the Rasch model [86]. These findings
were supported by other authors [80, 87, 88]. Furthermore,
some studies used measurements in populations other than
for which they were developed, which may affect the reli-
ability and validity of the instrument [13]. For example,
in a study by Tanigor and colleagues [33], the MDADI,
developed to assess quality of life for patients with head
and neck cancer [89], was used to determine the prevalence
of OD in populations with neurological, musculoskeletal,
and rheumatic diseases. This systematic review highlights
the need for clinicians and researchers to use screening and
assessment tools with optimal diagnostic performance and
psychometric properties that are tailored for the population
of interest when screening or assessing for OD.

Meta-analysis Findings

The meta-analysis included half (22/44) of the studies
included in this systematic review: 17 from hospitals, two
from rehabilitation, and three from nursing home settings.
Results revealed an overall estimated pooled OD prevalence
of 36.5% (95% confidence interval [CI] 29.9 —43.6) in the
hospital setting. Three studies in the meta-analysis in the
hospital setting showed relatively high [36, 63] and low [47]
OD estimates as compared to the other studies. Baroni et al.
studied OD prevalence in stroke patients, including those
with previous stroke. This inclusion criterion was an exclu-
sion criterion in several of the included studies reporting on
OD prevalence in stroke. In addition, OD was determined
through a clinical evaluation using a broad definition of OD,
if one or more “swallowing changes” were observed [36].
Mateos-Nozal et al. studied OD prevalence in the acute
geriatric population with inclusion criteria > 80 years. OD
was determined if the V-VST revealed “any sign of OD.” In
contrast, Spronk and colleagues studied all general hospi-
tal admissions on several wards and used both the EAT-10
and V-VST to determine OD prevalence. Participants were
judged positive for OD with an EAT-10 score of >2 and
“if a in any category of viscosity or multiple categories of
viscosity, the maximum bolus volume was not reached” on
the V-VST [47]. This study chose to apply different values
to define OD than described by the original validation stud-
ies for the EAT-10 [75] and V-VST [74]. In this study, the
low OD prevalence results for the V-VST were used in the
meta-analysis as it is considered as having better evidence
base for determining the presence of OD than the EAT-10.
Although each of these individual studies did not have an
impact on the estimate of overall pooled OD prevalence
in the hospital setting, variations in study design, sample
population, and definitions of OD provide insight into the
heterogeneity of the included studies.

An overall estimated pooled OD prevalence of 42.5%
(95% CI 35.8-49.5) was established from two studies in

the rehabilitation setting. It might be expected that the esti-
mated pooled OD prevalence in the hospital setting would be
higher than the rehabilitation setting due to the acuteness of
the underlying disease. The hospital setting included twice
as many studies with stroke patients (11/17) than those with
mixed diagnosis (5/17) and swallowing function tends to
resolve in many patients within the first few days following
stroke [90, 91]). Thus, patients with persisting OD often
present with a more severe sequelae [92, 93] and require
rehabilitation. In addition, the majority of studies from
the hospital setting used screening tools to determine OD
prevalence whereas the two studies from (neuro)rehabilita-
tion unit/service, located within a hospital, utilized clinical
non-instrumental methods and/or instrumental assessments
to identify OD prevalence. Previous research has shown that
use of screening methods results in lower prevalence than
using clinical assessments [1, 20]. It is concerning that so
few prevalence studies were identified from the rehabilita-
tion setting. There is a need for future prevalence studies
from the rehabilitation population.

As expected, nursing home settings revealed the highest
OD prevalence; three studies showed an overall estimated
pooled prevalence of 50.2% (95% CI 33.3-67.2) and an
even higher estimated pooled OD prevalence of 58.1% for
between-group difference for two of the three studies that
used screening tools. Populations in the nursing home set-
ting were older compared to other settings and suffered many
medical conditions associated with OD (e.g., diseases of the
circulatory and nervous systems, and cognitive disorders).
Also, presbyphagia and sarcopenia may exacerbate OD
resulting from comorbidities common to the aging popula-
tion [6]. Results from the between-group analysis for type of
ward also revealed a higher OD prevalence for the geriatric
ward (51.1%), which was very similar to the nursing home
setting. This systematic review reveals that overall pooled
OD prevalence estimates are high for all healthcare settings,
but highest in nursing homes.

The absence of studies in this systematic review included
from the palliative setting raises concerns for this popula-
tion. Patients receiving end of life care were excluded from
six studies [33, 41, 62, 63, 65, 71] in this systematic review.
This gives cause for concern regarding whether or not these
patients are being screened or assessed for OD and how their
OD is being managed. This systematic review has identified
a need of further research in palliative healthcare setting.

Limitations

This systematic review is not without its limitations. The
literature search only included two of the most relevant data-
bases and English publications, thus, giving rise to potential
publication bias. Furthermore, meta-analysis is subject to
heterogeneity in study design, study population, and choice
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of outcome measures. Included studies differed in the defi-
nition of OD, definition of screening compared to clinical
assessment, methodological study quality, and diagnostic
performance and psychometric properties of outcome meas-
ures were used to determine OD prevalence. The larger num-
ber of studies included mainly stroke populations and may,
therefore, limit the generalizability of calculated prevalence
estimates. Consequently, although measures were taken to
reduce heterogeneity for studies included in the meta-anal-
ysis, caution should be used when interpreting the results.

Conclusion

This systematic study reviewed 44 articles reporting on the
prevalence of OD in different healthcare settings (hospital,
rehabilitation, and nursing home). Most studies were con-
ducted in hospital and nursing home settings, few studies in
rehabilitation, and no studies were identified that reported
on palliative care facilities. Future prevalence studies should
provide data especially for patients in rehabilitation and
palliative care. Overall, pooled prevalence estimate for OD
determined by meta-analysis was high for all healthcare
settings. Results revealed an overall estimated pooled OD
prevalence of 36.5 (95% CI 28.8 — 44.9) for the hospital set-
ting, 42.5% (95% CI 39.9-53.4) for the rehabilitation setting,
and 50.2% (95% CI 33.3-67.2) for the nursing home setting.
These high OD prevalence estimates across healthcare set-
tings indicate that there is a large number of people at risk
for malnutrition, dehydration, aspiration pneumonia, and
ultimately a reduced quality of life. These findings indicate
that treatment pathways including early assessment and
diagnosis of OD should be a priority for healthcare profes-
sionals working in different healthcare settings with popu-
lations at risk for OD. In addition, this systematic review
emphasizes a need for consensus in OD-related terminol-
ogy and use of a clear operational definition when report-
ing OD prevalence. Further, when choosing screening and
assessment tools to identify and assess OD, clinicians and
researchers should take the target population into account for
which a measure has been developed and validated, as well
as only select screening and assessment tools with optimal
diagnostic performance and psychometric properties.
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