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ABSTRACT

Pre-frailty is a state between frailty and robustness. Frail and pre-frail elderly are both susceptible to dysphagia.
Pre-frail elderly may respond better to intervention rather than frail people. Therefore, detection and intervention
for dysphagia should be done early in pre-frail elderly. Expiratory muscle strength training (EMST) is a recent
intervention for dysphagia. However, effectiveness of EMST on pre-frail elderly are still unclear. This study aimed
to investigate effectiveness of expiratory muscle training on dysphagia risk of pre-frail elderly. The design of this
study was a randomized clinical trial. Twenty-four pre-frail elderly randomly assigned into experimental group
(n=12) or control group (n=12). The experimental group received expiratory muscle training using PEP Threshold®
device 5 times per week for 6 weeks. Both of group also received typical multicomponent exercise for elderly 3
times per week for 6 weeks. Outcome measure was risk of dysphagia assessed using Swallowing Disturbance
Questionnaire (SDQ). The intra-group analysis showed significant differences pre- and post-intervention in
experimental group (p<0,001). Inter-group analysis showed significant differences between experimental and
control group post-intervention (p<0,001). This finding indicates that expiratory muscle training effective on
reducing dysphagia risk in pre-frail elderly.
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ABCTPAKT

[IpeiXpyNKOCTB - 3TO COCTOSIHME MEXAY XPYIKOCTBIO U NMPOYHOCTBIO. XpYNKHe U NMpexpylKue MOKUJble JIAH
noABepeHbl AUcharui. [Ipefo6MOpoYHbIe MOKUJIbIE JIIOLW MOTYT JIydllle pearpoBaTh Ha BMeIATeAbCTBO, YeM
xpynkue. TakuM o6pa3oM, BblsiBJeHHe Aucharvv M BMeLIaTeJbCTBO B Hee JJO/DKHbI MPOBOAUTBHCA Ha pPaHHUX
CTaAUAX y TOXKHJIBIX JIIOAEH, HaxX0oJsAIIMXC B NPEKJIOHHOM BO3pacTe MOXWJBIX Jwojed. TpeHUpoBKa CHJIBI
3KCIMpaTopHOM MycKynaTypsl (EMST) siBasieTcs 0JHUM U3 HEJJaBHUX METO/0B JleueHUs Aucaruu. 1/ JedyeHnus
aucoaruu. OpHako sadpdexktuBHOCTh EMST y mouiblx Jofed A0 CUX HOpP HesicHa. HesicHa. llenpio gaHHOTO
Hccae,0BaHusA OblI0 U3YYHUTh 3PPEeKTUBHOCTb TPEHUPOBKH 3KCIIMPATOPHBIX MbILIL, HA PUCK Pa3BUTHUA Jrcdaruu
pucka Aaucharvy y NOXKHUJbIX JIOJed mpeAneHCHOHHOro Bo3pacTta. [lu3aiiH ucciefoBaHUs NMpeJCTaBJIsAa cOO0M
paHJOMH3MPOBAaHHOE KJIWHHMYECKOe HCClefloBaHUe. HcclefoBaHUe. /[lBaAlaTbh 4YeTblpe MOXWUJBIX 4YesJoBeKa
pecTapesioro Bo3pacTa ObLIM paHJOMHU3UPOBAHbl paclpefie/ieHbl Ha 3KcIepuMeHTaabHylo (n=12) wu
KOHTpoJIbHY10 (n=12) rpynnbsl. B 3kcnepuMeHTa/lbHOM Ipyllle NPOBOAMJIACH TPEHUPOBKA 3KCMIUPATOPHOMU
MYCKYJIaTypbl ¢ ucnoyib3oBaHueM npubopa PEP Threshold® 5 pa3 B Hefesto B TedyeHue 6 Hefiesb. 06e rpymimbl
TaAKKe M0JIy4aId 06bIYHbIE MHOTOKOMIOHEHTHBIE YIIPXKHEHUSI [IJIs1 TOXKUJIBIX JIIOJ|el 3 pa3a B HeJleJI0 B TeYeHne
6 Heslesb. McxoiHBIM M CX0/HBIM NOKa3aTesieM ObLI PUCK Pa3BUTHA Jucharuy, KOTOPbIN OLeHUBAJICS C OMOILBIO
onpocHuka Swallowing Disturbance Questionnaire (SDQ). BHyTpurpynnoBod aHa/iuM3 IOKasaJl 3HauMMble
pas/iMyus 10 U NocJie BMellaTe IbCTBa B 3KCIIepuMeHTa bHOH rpynie (p<0,001). MexxrpynnoBod MexrpynnoBoit
aHaIN3 NOKasa/J 3HA4YUTeJIbHble pa3/u4yus MeXJy 3KCIIepUMEHTAJIbHOW M KOHTPOJIbHOW TpyNNaMHu MNocje
BMelaTebcTBa (p<0,001). [losrydeHHbIe pe3yabTaThl CBUAETENBCTBYIOT O TOM, YTO TPEHUPOBKA IKCIIMPAaTOPHOH
MYCKYJIaTypbITPEHUPOBKHA 3KCOMPATOPHBIX MbIlIL, 3((PEeKTUBHO CHMKAeT PHUCK pasBUTHUA JAUCParuu y
MOXXUJIBIX/II0/el TpeANIeHCUOHHOTO BO3pacTa.

KnroueBble cioBa: /lucdarus; noxuible jgwoau; TpeHUPOBKa 3KCIUPATOPHON MYCKyJIaTyphl; IpeAo6MOpodHOe
COCTOSIHUE.
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INTRODUCTION

Dysphagia is a condition characterised by
challenges or discomfort in the movement of food
from the mouth cavity to the stomach. It is a
prevalent health issue that commonly affects the
senior population. Dysphagia exhibits a high
prevalence among the older population. According
to the findings of Wang et al., arange of 10% to 27%
of older individuals residing in community settings
and 40% to 60% of senior individuals residing in
nursing facilities exhibit symptoms. The user's text
is too short to be rewritten academically.
Dysphagia gives rise to several ramifications in the
elderly population, encompassing malnutrition,
dehydration, and aspiration pneumonia, so
exerting adverse impacts on their physical well-
being and overall quality of life.Frailty is clinical
syndrome a high vulnerability state due to
progressive decline in physical, mental, and social
functions.? Frail older people often have
sarcopenia, age-related loss of muscle mass and
strength. Sarcopenia may affect the muscles
involved in swallowing.2 The frailty process follows
a continuous pattern. Fried et al. proposed frailty
phenotype and defined a pre-frail criterion
between frailty and robustness state.*> There was
association between degree of frailty with the risk
of developing dysphagia.6 Dysphagia risk increased
more in frail (48.9%) and pre-frail (32.4%)
individuals than those who were robust (13,6%).2
Recent evidence showed that pre-frail elderly may
respond better to intervention rather than already-
frail people.” Therefore, detection and intervention
of swallowing dysfunction in pre-frail elderly
people need to be done early.

Expiratory muscle strength training (EMST) is a
recent intervention for training swallowing
muscles. Park et al. reported that EMST activated
the suprahyoid muscles and strengthened the
orofacial muscles in the healthy older people
effectively.8 Eom et al. suggested that EMST was
effective in treating dysphagia in post-stroke
elderly patients.? Claus et al. reported EMST
significantly reduces overall dysphagia severity in
Parkinson Disease patients.10 However, studies on
the effect of EMST on pre-frail elderly with
dysphagia are lacking. Therefore, we investigated
the effectiveness of 6-week EMST application on
risk of dysphagia in pre-frail elderly.

MATERIAL AND METHODS

The study was conducted between February
until March 2023 and had a randomized clinical
trial design. All participants signed an informed
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consent form prior to intervention. The study was
reviewed and approved by the local Ethics
Committee RSUP DR Kariadi Semarang
(No.1362/EC/KEPK-RSDK/2022).

Twenty-four pre-frail elderly at Rindang Asih I,
Semarang and Rindang Asih II, Ungaran elderly
nursing homes participated in this study. Inclusion
criteria were: (1) age 60-80 years old, (2) pre-frail
elderly with Fried Frailty Index score 1 or 2, (3) no
cognitive impairment (MOCA-Ina = 26). Exclusion
criteria were: (1) uncontrolled hypertension
(blood pressure =180/110 mmHg), (2) severe
cardiorespiratory condition (severe dyspnoea,
recent myocardial infarction, severe valvular
disease) (3) musculoskeletal disorder that
interferes with exercise, (4) neurodegenerative
disease, deformities of head, mouth, oropharyngeal
and oesophageal that interfere with swallowing
function. Then they were randomly assigned using
simple group allocation into the experimental
group or the control group. All participants
received senam lansia as a typical multicomponent
exercise for elderly, 3 times per week for 6 weeks.
In addition to senam lansia, the experimental group
received EMST program 5 times per week for 6
weeks. For EMST program, participants performed
expiratory muscle strength training using a hand-
held device (Threshold® PEP Respironics; Philips
Co.), 3 sets of 10 breaths,1 minute rest between
sets, with initial intensity 60% of the individual’s
maximal expiratory mouth pressure (MEP).11

The study outcome was assessed at the
beginning and at the end of the 6-week
intervention. Outcome measure was dysphagia risk
assessed by Swallowing Disturbance
Questionnaire (SDQ). SDQ is a validated dysphagia
screening tool consisting 15 questions. Questions
1-5 are contributed to the oral phase of swallowing,
and questions 6-15 are contributed to the
pharyngeal phase.

Questions 1 to 14 were rated by 0-3 scale (0 for
never had symptoms and 3 for very frequent
symptoms) and the last question was a “yes/no”
question (yes was scored 2.5, and no was scored
0.5). Maximum score was 44.5. SDQ score = 12.5
indicates possible swallowing problems.1213
SPSS® version 26 software was used to perform
statistical analysis. The shapiro-Wilk test was used
to confirm data normality assumptions. Both the
intra- and inter-groups comparisons of SDQ scores
were performed using independent samples t test.
P-value of <0.05 will be considered as
statistically significant.
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RESULT

Atotal 24 participants consisted of 14 males and
10 females included in this study. The mean age of
the participants were 69,50 + 5,11 years. Among
those participants, 50% had 2 frailty criteria and
50% had 1 frailty criterion. All participants had low
physical activities. Each group consisted of 12
participants. No significant differences were found
in demographic characteristics of the study groups
(P > 0.05; Table 1). Due to the location and nature
of the intervention, no blinding is conducted.
Until the end of this study, all of 24 subjects’ data
were analysed. There were no drop out subjects in
this study.

There were no statistically significant variations
observed in the SDQ scores between the groups
prior to the implementation of the intervention.
The experimental group had a substantial
improvement in SDQ scores after receiving the
intervention, with scores decreasing from 15.25 *
1.42 to 8.58 + 1.73 (p<0.001). In contrast, the
control group did not show a significant change in
SDQ  scores (p=0.107). Following  the
implementation of the intervention, a rigorous
statistical analysis revealed a notable and
statistically significant distinction between the
groups (p<0.001). The outcome can be shown in
Table 2.

DISCUSSION

Frail and pre-frail elderly are at an increased
risk of developing dysphagia than non-frail elderly.
Bahat et al. showed that dysphagia was
independently associated with frailty.! Gonzalez et
al. observed that pre-frail elderly already had
higher risk of dysphagia than robust people.l*
Dysphagia may leads to severe consequences, such
as malnutrition, aspiration pneumonia,
psychological problems and even death.

EMST is one of the emerging approach for
exercising swallowing-related muscles. This study
used Threshold® PEP Respironics hand held
device to train swallowing muscles. This device
overload the muscles using a one-way valve loaded
with spring. A person needs to produce and
maintain sufficient expiratory pressure to open the
valve. The pressure can be adjusted to increase the
resistance progressively.1>16 This device is
portable and easy to use.8

Our findings indicate that including expiratory
muscle training in a typical rehabilitation program
reduced dysphagia risk in pre-frail elderly. The
experimental group showed statistically significant
difference in the change of SDQ score before and
after intervention (p<0.05). No significant
differences were observed between the groups (p
<0.05)

Table 1. Baseline characteristics for the experimental and control groups

. Groups
Variable Experimental Control P
Age 68,67 + 6,37 70,33+ 3,55 0,437
Gender
Male 6 (42,9%) 8 (57,1%) 0,679
Female 6 (60,0%) 4 (40,0%)
Body weight 53,42 + 10,26 53,75+ 14,18 0,817
Body height 154,33 + 8,13 153,17+ 9,18 0,745
BMI 22,44 + 4,09 22,64+ 4,17 0,840
Frailty criteria
1 6 (50%) 6 (50%) 1,000
2 6 (50%) 6 (50%)
Physical Activities
Low 12 (50%) 12 (50%) -
Normal 0( 0%) 0( 0%)
SDQ pretest 15,25+ 1,42 16,08 + 3,32 0,436
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Table 2. Changes in SDQ scores before and after intervention

Groups
SDQ Experimental Control P
Pre test 15,25+ 1,42 16,08 + 3,32 0,436
Post test 8,58+1,73 15,25 + 3,60 <0,001*
p <0,001* 0,107
Difference -6,67 £1,50 -0,83 +£1,40 <0,001*

Note: * Significant (p < 0,05)

Furthermore, the inter-group comparison
showed a statistically significant difference in
SDQ score (p<0.05) after completion of 6
weeks intervention. This finding is similar with
several previous studies that confirmed
beneficial role of EMST in swallowing function
of elderly populations. 8-11

Several studies employing electro-
myography and pharyngeal manometry
showed beneficial effects of EMST on orofacial,
suprahyoid muscle, and velopharyngeal
closing pressure.8? Hence, it is assumed that
improvement of swallowing function by EMST
resulted from orofacial and pharyngeal muscle
activation. Frail and pre-frail elderly often
have reduced skeletal muscle mass and motor
unit numbers, including swallowing-related
muscle that increases vulnerability to
dysphagia.2 Therefore, we posit that EMST has
the potential to reduce the likelihood of
dysphagia in pre-frail elderly individuals by
engaging in exercises that target the orofacial
and suprahyoid muscles.

Approximately 60-70% of 1-repetition
maximum (1 RM) of resistance exercise is
required for improving skeletal muscle
strength. And at least 4 weeks training
duration is required for increased skeletal
muscle strength and mass.8-19 We also applied
these values to our study protocol, considering
appropriate values for activation of the
swallowing muscles.

There are certain constraints in this study.
Initially, there was a lack of subsequent
evaluation. The result was assessed
immediately following the conclusion of the
intervention. The long-term sustainability of
the intervention's advantages remains
uncertain. Second, the sample size was
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relatively small, which implies that caution
should be made when interpreting the results.
Lastly, due to the location and nature of the
intervention, we cannot blind the group
allocation. Thus, the placebo effect and
observer bias cannot be excluded. Further
blinded studies with larger sample size and
long-term follow-up assessments are required
to address these limitations.

CONCLUSION

The results of this study confirmed the
effectiveness of EMST in lowering dysphagia
risk of pre-frail elderly. We recommend
incorporating EMST in typical rehabilitation of
pre-frail elderly as a preventive measure for
dysphagia.
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