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SUMMARY

OBJECTIVE: The aim was to evaluate the prevalence of oropharyngeal dysphagia (OD) and its association with body composition by
bioelectrical impedance analysis (BIA) and functionality among institutionalized older adults.

METHODS: A cross-sectional study was conducted. The swallowing function and diagnosis of OD were evaluated with a volume-
viscosity swallow test. Activities of daily living were evaluated by the Barthel Index. Body composition was evaluated by BIA, and phase
angle (PhA) was determined.

RESULTS: Eighty institutionalized older adults were evaluated. The mean age of the study population was 82+9.5 years, and 65% were
females. The OD prevalence was 30%, dependence was 30%, and sarcopenia was 16%. In the multivariate analysis, a low PhA (<3.5°)
was independently associated with the presence of OD adjusted by sex and age (OR: 2.60, 95%Cl 2.41-2.90, p=0.01).
CONCLUSIONS: A higher prevalence of OD was found. Significant and independent associations were found between low PhA,
dependence, and sarcopenia with the presence of OD among institutionalized older persons.
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INTRODUCTION

The aging process causes changes in the anatomy and function
of the muscle mass, and these normal processes result in alter-
ations in the swallowing mechanism'. In healthy older adults,
these changes in swallowing mechanism are known as presby-
phagia and do not necessarily imply a pathological condition'?.
When these changes occur in sarcopenic, frail, or malnutrition
patients, the risk of oropharyngeal dysphagia (OD) increases’.

OD is a high prevalence geriatric syndrome. It has been doc-
umented that OD affects 30-40% of the population aged 65

years and older, recognizing more its clinical, functional, and

social importance in the elderly”. The prevalence of OD in insti-
tutionalized older patients is higher. It is estimated that 40-51%
of institutionalized older patients had the symptoms of OD>*.

OD results in clinical and nutritional complications on
body composition, nutritional intake, functionality, and prog-
nosis. Over time, the clinical and nutritional complications
may lead to frailty, social withdrawal, and mortality®. The bio-
electrical impedance analysis (BIA) is a noninvasive technique
used to estimate body compartments through mechanisms of
resistance and reactance and offers an advantage in the assess-
ment of patients with OD. Phase angle (PhA) is an important
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prognosis indicator and a marker of cell membrane integrity
evaluated by BIA. Lower PhAs are consistent with muscle mass
loss, cell breakdown, and aging cell process, while larger PhAs
are associated with large quantities of healthy cell membranes
and body muscle mass’.

The handgrip strength (HGS) is used as an indicator of
muscle functional capacity in older adults. A recent study
conducted by Carrién et al.® demonstrated that 17.4% of
older patients with OD in a chronic setting had malnutrition
evaluated by Mini Nutritional Assessment (MNA) tool, and
16.7% had Sarcopenia according to the diagnostic criteria rec-
ommended by the European Working Group on Sarcopenia
in Older People (EWGSOP).

Furthermore, there are few studies that have been evaluated
the presence of OD and its association with PhA and HGS in
institutionalized older adults. Therefore, the purpose of this
study was to evaluate the prevalence of OD and its association
with body composition alterations and functionality among
institutionalized older persons.

METHODS

A cross-sectional study was performed on institutionalized
older persons. The Clinical Research and Bioethics Committee
approved this study (REF: 1557). All patients who agreed to
participate in the study were screened and evaluated after the
procedures were explained. Written informed consent was
obtained from each participant or the legally authorized rep-
resentative if the patient was not able to give it.

Swallowing function

The volume-viscosity swallow test (V-VST)’ was performed
to confirm the diagnosis of OD. The V-VST assesses the abil-
ity to drink safely and effectively with different types of vis-
cosity and volume. The bolus volume was 5, 10, and 20 mL.
The nectar viscosity (250 cP) was achieved by adding 2 g of
the Food Thickener® (Victus Laboratory, FL, USA) to 100 mL
of water, and the pudding viscosity (800 cP) was achieved by
adding 5.0 g of the thickener to 100 mL of water. Boluses of
each volume and viscosity were administered to patients with
a syringe during the test to ensure an accurate measurement
of the volume. A pulse oximeter was placed on the left index
finger before the test, and baseline readings were measured.
During the test, the following clinical signs of ineffective swal-
lowing were observed: impaired labial seal, oral residue, and
multiple swallows per the bolus. The following clinical signs of
unsafe swallowing were also observed according to the V-VST:
changes of voice quality, cough, or decrease in oxygen satura-
tion 23% to detect silent aspiration’.

Mini nutritional assessment
'The nutritional risk was assessed using the MNA questionnaire, a
valid and reliable tool to identify malnutrition in eldetly people™®.
'The original version of this tool that was used for this study con-
tained 18 questions with a maximum of 30 points. It is consid-

ered that a score lower than 17 points represents malnutrition''.

Barthel index
Dependence on essential activities of daily living was evaluated
by the Barthel Index. It is an ordinal scale that consists of 10
items, namely, personal hygiene, bathing, feeding, transferring
to and from a toilet, going upstairs and downstairs, dressing,
bowel control, bladder control, bed to chair transfer, and walk-
ing on a level surface. Patients were classified as severe depen-

dence with a score <60 points'**.

Sarcopenia
Sarcopenia was diagnosed according to the diagnosis criteria
of 2019 guidelines'. In the current research, sarcopenia was
diagnosed when both low muscle strength measured with HGS
and low Skeletal Muscle Mass (SMM) index measured with
BIA were present.

"The body composition was performed using a single-frequency
BIA equipment (50 kHz, Quantum X, RJL Systems, Clinton
Township, MI, USA) with the standard technique®. With the
resistance and the reactance obtained by the BIA, we estimated
the SMM to diagnose sarcopenia. SMM was calculated using
the equation of Janssen et al.'’, i.e., SMM (kg): [(Height cm?/
Resistance]x0.401) +(sexx3.825)+(agex-0.071)+5.102. For sex,
men=1 and women=0, and age is measured in years. Finally, to
obtain the Skeletal Muscle Index (SMI), the SMM was divided
by the height squared (m?) (SMI=SMM/Height m?). The mus-
cular functionality was evaluated with a handgrip dynamometer
(TKK 5001 Grip A, Takei Scientific Instruments CO., LTD,
Niigata City, Japan). Subjects were placed standing with arms
outstretched parallel to the trunk taking the dynamometer and
applying maximum strength with each hand without support.
The measurement was repeated three times with a separation of

1 min to avoid fatigue, and the maximum value was recorded.

Statistical analysis
The data are presented as meantstandard deviation or median
with interquartile range [25-75 th percentile], depending on
the data distribution. The Shapiro-Wilk or the Kolmogorov-
Smirnov test for the proper parametric or nonparametric test
was performed. For comparisons between groups with OD and
those without OD, a Student’s t-test or the Mann-Whitney U
test was used for continuous variables. The categorical vari-
ables are presented as a percentage, and proportions between
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groups were compared using the chi-squared test. We hypoth-
esized that there would be an association between OD, body
composition analysis, and other geriatric syndromes. To iden-
tify potential associations between OD with PhA, sarcopenia,
and dependence, a logistic regression analysis was conducted.
A p<0.05 was considered statistically significant. The data were
analyzed using the Statistical Package for the Social Sciences

(SPSS Inc., Chicago, IL, USA) version 22.

RESULTS

A total of 80 residents were evaluated and included in this
study. The mean age of the residents was 82+9.5 years, and
65% were females. Table 1 shows the demographics and clinical
characteristics of our study population. The prevalence of OD
at the evaluation was 30%. The mean score of the MNA was
2314, and the general prevalence of malnutrition (MNA score
<17 points) was 20%. The most common diagnosis among

residents was neurological diseases (i.e., Alzheimer’s disease or

other dementias) and metabolic disorders (i.e., diabetes melli-
tus, hypertension, and metabolic syndrome).

The clinical characteristics between study groups are shown
in Table 1. The OD group was older (8618.0 versus 80%9.4 years
respectively, p=0.001) and had the lowest MNA score compared
with those residents without OD (20+4 versus 2413 points,
respectively, p=0.001). The residents with OD had the lowest
HGS (10+4.9 versus 18+7.5 kg, p<0.001) and PhA compared
with those residents without OD (3.5+0.7 versus 4.940.8,
p<0.001). There were significant differences in anthropometric
variables and body composition between groups. There were
no significant differences in primary diagnosis between groups.

Table 2 contains the associations of OD with some body
composition and functionality. Age >80 years, the presence of
dynapenia, severe dependence, sarcopenia, and low PhA were
significantly associated with the presence of OD in the bivari-
ate analysis. Severe dependence, sarcopenia, and low PhA were
significantly associated with the multivariate analysis adjusted
by sex and age. Figure 1 shows the number of subjects with the
presence of severe dependence, sarcopenia, and OD. A total of

Table 1. Demographics and clinical characteristics of study subjects.

Total With OD Without OD value
n=80 n=27 n=53 P

Sex*

Women, n (%) 52 (65) 35 (44) 45 (56) 0.07
Age (years)" 82+9.5 8618.0 80+9.4 0.001
Primary diagnosis (%)"

Neurological disease 27 (34) 14 (50) 15 (28)

Cardiopulmonary disease 15 (19) 3(17) 19 (10) 058

Metabolic disorders 27 (34) 8 (29) 21 (40)

Other diseases 11 (13) 2 (4) 7 (13)

ADLs

Barthel index scoref 82123 61+24 92+14 <0.001

Dependence n (%)* 24 (30) 20 (74) 10 (18) <0.001
Body composition and functionality

Weight (kg)* 57112 50 £13 6111 0.001

Height (cm)* 148+11 144+11 151£11 0.02

BMI (kg/m?)" 25.445.7 23+£7.0 27+4.5 0.02

R/H (ohms)® 390+£90 440+103 360+68 <0.001

Xc/H (ohms)* 31£11 28+6.5 32411 0.30

PhA (°) 4.4+1 1 3.5+0.7 4.910.8 <0.001

HGS (kg)* 1545.7 10£4.9 18+7.5 <0.001

OD: oropharyngeal dysphagia; ADLs: activities of daily living; BMI: body mass index; R/H: resistence/height; Xc/H: reactance/height; PhA: phase angle;

HGS: handgrip strength; *Proportions were compared with the y? test; 'The student’s t-test was used for comparisons between groups.
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Table 2. Factors associated with oropharyngeal dysphagia.

Bivariate analysis Multivariate analysis*

(0] 95%Cl OR 95%Cl
Age (>80 years) 3.45 1.14-10.377
Malnutrition (MNA) 2.47 0.69-8.88
Dependence (yes/no) 12.40 3.35-45.94f 11.48 2.74-48.06"
Dynapenia (yes/no) 5.70 1.17-27.83"
Sarcopenia (yes/no) 9.40 1.30-85.811 9.33 1.63-53.53"
Lower PhA (<3.5°) 3.40 1.84-6.40" 2.60 2.41-2.907

OR: odds ratio; MNA: mini nutritional assessment, PhA: phase angle; *Multivariate analysis adjusted by sex and age; Significant results in bold.

9 residents (11.4%) had the triad of geriatric syndromes (i.e.,
OD, dependence, and sarcopenia).

DISCUSSION

A cross-sectional study was performed to investigate the OD
prevalence and its association with dependence and sarcope-
nia among institutionalized older adults. We identified two
important clinical findings. First, the general OD prevalence
was 30% among residents. Second, severe dependence and
sarcopenia were independently associated with the presence
of OD, adjusted by sex and age.

The subjects with OD were older, had a higher Barthel Index
Score, and had a lower score of MNA. Previous studies'”'® have
investigated the prevalence and association of malnutrition and
dependence in older adults with OD. In a cohort of 1662 hos-
pitalized older persons’, it was observed that a Barthel Index
Score <40 at admission was associated with the presence of OD
(OR: 9.71, 95%CI 7.23-12.04), and subjects with OD had
a higher prevalence of malnutrition (68.4%). Another study
conducted among 874 frail older adults' found that dyspha-
gia risk was related to an increased likelihood of malnutrition
(OR: 1.30, 95%CI 1.01-1.67). It is important to mention that
in these studies the muscle mass index and the muscle strength
were not evaluated. In clinical practice, the tools focused to
evaluate malnutrition in older adults do not necessarily con-
sider body composition and muscle strength as factors for the
diagnosis of malnutrition.

A strength of this study was the evaluation of body com-
position and the evaluation of muscle strength. A significant
association was found between dynapenia and OD. In recent
years, the definition and importance of sarcopenic dysphagia
have been more studied. Maeda and Akagi*® found a signifi-
cant correlation between arm muscle area and efficient swal-
lowing in older adults (r=0.53, p<0.05). In a cohort of 95 older

Figure 1. Proportion and association of the three geriatric
syndromes studied: oropharyngeal dysphagia, dependence,
and sarcopenia.

adults conducted in a care facility, it was found that 77% of
the subjects had sarcopenia, and 26% developed sarcopenia,
all of whom had sarcopenia (p=0.002). This study concluded
that a decreased SMI was associated with the presence of OD
(OR: 24.0, 95%CI 3.6-159.0, p=0.001)%.

Advanced sarcopenia might cause dysphagia, and the loss of
activity originated by weakness may result in a reduction in the
essential activities of daily living. Although there is an associa-
tion, it does not imply causality. Some studies have been inves-
tigated the association of sarcopenia and impaired swallowing,
defined as sarcopenic dysphagia?"**. It is important to conduct
a complete swallowing evaluation in patients with a diagnosis
of sarcopenia or dynapenia to detect alterations in swallowing
function. In these older adults with OD and sarcopenia, it is
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important to implement strategies to increase the nutritional
intake of energy and protein and to improve the functionality
in care facilities.

Our study has important limitations. First, this is a cross-sec-
tional study. We cannot explain causality between sarcopenia with
OD and dependence, and the scope of this study is merely descrip-
tive. Second, the sample size was reduced to perform a multivariate
analysis adjusted with other confusing variables such as comorbid-
ities, polypharmacy, and nutritional intake. Although it is not a
novel concept, this study highlights the current high prevalence of
swallowing disorders and the importance of evaluating functional-
ity and body composition among institutionalized older persons.

The presence of geriatric syndromes in institutionalized older
adults is highly prevalent and associated with morbidity and poor
outcomes. In our findings, a considerable proportion of older adults
had the triad of OD, sarcopenia, and dependence. Healthcare pro-
viders will increasingly encounter older persons with dysphagia,
sarcopenia, and dependence. Evaluating swallowing function and
functionality must be part of the screening in institutionalized older

adults to implement interventions to recover functional status.

CONCLUSIONS

OD is frequent and a condition that is underdiagnosed and
underestimated among institutionalized older adults. This import-
ant condition has a negative effect on the body composition
and on the functionality in older adults living in care facilities.
Dependence and sarcopenia are geriatric syndromes that are
independently associated with the presence of OD.
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