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and the predictive factors of dysphagia that require
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Abstract

Introduction. Due to the prevalence of dysphagia in patients with Parkinson's disease (PD) and its complications such as aspiration pneumonia, which is the main
cause of death in these patients, PD-related disability can be prevented by early diagnosis and treatment of dysphagia.

Objective. The present study was aimed at investigating the frequency of dysphagia in PD patients.

Materials and methods. This cross-sectional study included 150 PD patients visiting a Neurology Clinic. The severity of PD was determined based on the Unified
Parkinson Disease Rating Scale (UPDRS) and modified Hoen and Yahr (HYS) Scale. The Munich Dysphagia Test-Parkinson's disease (MDT-PD) questionnaire
was used to assess dysphagia. Comparisons were made using generalized Fisher exact, Chi-square, ANOVA, and Kruskal-Wallis tests. Predictive factors were
analyzed using logistic regression. Statistical analyses were performed at significance level of 0.05.

Results. Out of all 150 patients referred to the Clinic, the prevalence of dysphagia requiring attention was 25.3% (n = 38). The patients of the three groups accord-
ing to the MDT-PD (no noticeable dysphagia, noticeable oropharyngeal, and dysphagia with aspiration risk) had a significant difference only in terms of the PD
duration (p < 0.001). In the predicting of dysphagia, the longer PD duration (p = 0.011) and homemaker occupation (p = 0.033) were protective factors, while
female gender was a risk factor (p = 0.011).

Conclusion. The prevalence of dysphagia requiring attention in the studied patients was 25.3%. It decreased with the longer duration of the disease, and its pre-
valence was lower in homemaker patients, while the odds of dysphagia was 5.8 times higher in women than in men.
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M3ydyeHnune 4acToOThl AMC(PAaruu U MPOrHOCTHIECKUX
(akTopoB gucharuu, TpedyOIMX BHUMAHUA,
y nanyeHToB ¢ 00Je3Hbp10 ITapkuHCcoHna

Taxepex babapxkanu Poman, Karpun Bexzan, [Taam Caanar, Anu bumxkann, Mexau Iexran, Annmkan AXMaau-Axanrap
baboavckuii ynugepcumem meduuurckux nayx, badoas, Mazendepan, Hpan

AHHoOTAIHS

Beedenue. Pacnpocmpanénnoii npotaemoii npu 6onesnu Tapxuncona (BII) seasiomes ducgaeus u eé ocAodcHeHus, maxKue Kax acnupauyoHHas NHEGMOHUS, KO-
mopas npedcmaeasiem coboii yacmyro npuuy cmepmu npu BIL B cea3u ¢ smum panuss duazHocmuxa u Aeverue ducgazuy Moxcem cnocoocmeosams npedom-
BPAUEHUIO UHBAAUOU3AYUY NALUEHIMOB.

Lleavio Hacmoswezo uccredosanus seasemes uzyderue yacmomt ducgaeuu y nayuernmos ¢ bI1.

Mamepuasvt u memodbt. B nonepeyroe uccaedosanue boiau exniouens 150 nayuenmos ¢ BII, nabarodarusuecs 6 Hesponoeuteckol kauruxe. Taxcecms BII onpe-
deasiau Ha ocrosanuu Yuuguyuposannoii wikanst oyenku BIT (UPDRS) u moduuyuposannoi wixane: Xen—Hpa (HYS). [ oyenku ducaeuu ucnoavzosanu
Mionxenckuii mecm oas ouenku ducpaeuu y nayuenmos ¢ BII (MDT-PD). Cpasnenue npogoduau ¢ nomousbio 0000uieHoeo mouroeo mecma Puuepa, mecma
2, ANOVA u mecma Kpacxenna—Yonnuca. Ilpoerocmuteckue paxmopb: GHAAU3UPOSAAU ¢ ROMOUbIO AoeucmiuHeckoii peepeccuu. CIamucmuHeckuii aHau3 ocy-
Wjecmensau ¢ Ucnoab308anuem yposrs suauumocmu 0,05,
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OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust
Jvcdarus y naupenTos ¢ HonesHbi0 MapkiHCoHa

Pesyavmamut. 13 150 nayuenmos, nadmodasuiuxcs 8 Kaunuxe, oucgazus yemarnognera y 38 (25,3%). Hayuernmot, omuocsuuecs K mpem spynnam 8 coomgen-
cmeuu ¢ peyavmamamu ouenku no MDT-PD (omcymemeue 3amemtoii duchacuu, 3amemuas opogapureeanvhas oucazus u oucgazus ¢ puckom acnupayuu),
3HaUUMO pazauyanucy moavko no daumenviocmu BbIT (p < 0,001). Ipu ouenke npoernocmuveckux gaxmopos boaviias npodosxcumensiocms BII (p = 0,011) u
mpyodosas 3ansmocmb 6 eude sedenus domauinezo xossicmea (p = 0,033) okazanuce npomexmusHsIMU PAKMOPAMU, 8 MO BPEMA KAK HCEHCKUIl NOA A6AACS
axmopom pucka (p = 0,011).

3axarouenue. Pacnpocmpanénnocmo duchacuu, mpebyroueri BHUMAKUS, Y UCcAe008aHHbIX nayuenmos cocmasuna 25,3%. Beposmuocmp ee HAAUMUS CHUNCAAACY
¢ ysenuenuem oaumensrocmu 3abonesarus. Kpome moeo, pacnpocmpanénrocms pazsumus oucaeu 0Kazanacs 8 5,8 pasa ewliie Y HCeHUUH, 4eM y MyICHUH.

Karouesvie caosa: 6onesns Ilapkuncona; ducpaeus; gpaxmopsl pucka; enomanue

DTIYecKoe yTBepxKIeHne. VcciemoBaHie MpoBOIMIOCH TIPU T0OPOBOILHOM HH()DOPMHAPOBAHHOM COTTIACHH TTAIIMICHTOB.
BaarogapHocTb. ABTOpBI BBIpaXKaloT 0J1arogapHOCTb 3aMECTUTENI0 PYKOBOAMUTEISI TIO UCCAEA0BAHUAM U TexHoJorusiMm badonbckoro
VHHBepCUTETa MEAMLIMHCKMX HayK 1 OTaeN pa3BUTUS KIMHUUECKUX MCCIIeOBaHUI 00JbHUIIBI PyXaHu 3a MX MOIIepKKY.

WcToynuk ¢pMHAHCHpOBaHUA. ABTOPHI 3asIBJSIIOT 00 OTCYTCTBUMU BHEUIHUX UCTOYHUKOB (PMHAHCUPOBAHMS MTPU MIPOBEAEHUY UCCIEN0-
BaHMSL.

Kondmkr maTepecoB. ABTOpHI TEKITApHUPYIOT OTCYTCTBUE SBHBIX U IIOTCHIMATBHBIX KOH(INKTOB MHTEPECOB, CBI3aHHBIX ¢ Iy0JIMKa-
LIMe HACTOSILLIEN CTaThbH.
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Introduction

Parkinson's disease (PD) is a progressive neurodegenerative dis-
order associated with the loss of dopaminergic neurons in the pars
compacta of the substantia nigra [1]. PD is the second most com-
mon neurodegenerative disorder after Alzheimer's disease [2].

Various studies describe PD as a disease that affects the whole
body and suggest that its source is the intestines before affect-
ing the brainstem, often leading to gastrointestinal disorders
in the early stage of the disease [3]. PD as a neurological dis-
order that can affect the efficiency of the swallowing function
with increased muscle tone, involuntary movements, and lack
of coordination between movements resulting in dysphagia [4].
Although little is known about the pathophysiology of dysphagia
in patients with PD, it seems that dopaminergic and non-dopa-
minergic mechanisms are involved in the development of dys-
phagia in these patients [3].

More than 80% of patients with PD develop dysphagia during
their life. In developed countries, the prevalence of dysphagia in
patients over 60 yearsis 0.3 to 1% and 3% in patients over 80 years
[5, 6]. Dysphagia in PD is associated with significant clinical
complications such as malnutrition, drug consuming problems,
dehydration, and aspiration pneumonia that is the main cause
of death in patients with PD. One of the reasons mentioned for
unrecognized dysphagia in these patients is the lack of attention
to swallowing function during neurological examination [3].

Various methods can detect dysphagia in patients with PD, for
example, fiberoptic endoscopy, videofluoroscopy, and high-reso-
lution manometry [3]. But the first step is a proper questionnaire.
One of the standard questionnaires for PD is the Munich Dys-
phagia Test- Parkinson's disease (MDT-PD) with a sensitivity of
82.4% and a specificity of 61.9% [7]. MDT-PD identifies even

mild oropharyngeal dysphagia with and without risk of aspiration
in patients with PD [3]. Studies showed that early treatment of
dysphagia can provide safer feeding for patients with PD in the
long-term perspective [4]. However, the effect of dopaminergic
drugs, especially levodopa, on swallowing function and their
role in the treatment of dysphagia is controversial [8—10]. Some
studies showed significant improvement in dysphagia after using
dopaminergic drugs in some patients with PD [7-22].

Concerning the prevalence of dysphagia in patients with PD,
which was reported to be as high as 80%, as well as its compli-
cations such as aspiration pneumonia that is the most important
cause of death in these patients, early diagnosis and treatment
of dysphagia are important [3]. Therefore, the current study was
aimed to evaluate the frequency of dysphagia in patients with PD
using the MDT-PD.

Materials and methods

Population of patients

This cross-sectional analytic study included 150 patients with
a clinically confirmed diagnosis of Idiopathic PD based on classic
symptoms of the disease (tremor, bradykinesia, rigidity and pos-
tural instability). The patients were referred to Rouhani Teaching
Hospital in Babol from March 2018 to February 2020 [1].

The exclusion criteria were neuroleptic-induced Parkinson's
syndromes and a history of other diseases that affected swallow-
ing function such as stroke or gastrointestinal diseases leading to
dysphagia. Also, patients with severe mental disorders or demen-
tia were excluded. This study was approved by the Ethics Com-
mittee of Babol University of Medical Sciences under the code
of MUBABOL.REC.1399.205. All individuals signed written
informed consent.
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In order to determine the severity of PD, the scoring systems of
the Unified Parkinson Disease Rating Scale (UPDRS) [23] and
the modified Hoen and Yahr Scale (HYS) [24] were used.

UPDRS includes the following parts:

1) mind, behavior and mood (4 questions);
2) activities of daily living (13 questions);
3) motor examination (14 questions);

4) complications of therapy (11 questions).

HYS consists of 8 stages according to motor severity of PD.
It includes scores from zero (no signs of disease) to five (wheel-
chair bound or bedridden unless aided) [25]. In both scales, a
higher score indicates more disability. Definite diagnosis of PD
and its varying stages was made by one neurologist.

MDT-PD was used to determine dysphagia in patients with PD.
The Persian version of MDT-PD was found to be reliable (Cron-
bach's alpha: 0.897) and valid based on the viewpoint of five neu-
rologists. The MDT-PD questionnaire consists of 26 questions
presented in 4 sections:

1) difficulty swallowing food and liquids;

2) difficulty swallowing independent from food intake;

3) further swallowing-specific and accompanying burden;

4) swallowing-specific health questions.

This questionnaire is available online at www.mdt-parkinson.
de. By completing it, patients can be classified into the following
three groups: no noticeable dysphagia, noticeable oropharyngeal
dysphagia, and dysphagia with aspiration risk. Data such as PD
duration and demographic information including age, sex, body
mass index (BMI), occupation (employed, unemployed, home-
maker), educational level (illiterate, middle school, diploma,
upper diploma), marital status (married, unmarried), residency
(urban, rural) and smoking (yes/no) were collected from the pa-
tients.

Statistical analysis

The categorical variables were described by frequency (percent-
age), whereas continuous variables were described by the mean
(= SD). The generalized Fisher exact test and Chi-square test
(for categorical variables) and ANOVA and Kruskal—Wallis tests
(for continuous variables) were used to compare characteristics
between the patients with no noticeable dysphagia, noticeable
oropharyngeal, and dysphagia with aspiration risk.

By merging two groups of patients with noticeable oropharyngeal
dysphagia and dysphagia with aspiration risk, as dysphagia re-
quiring attention, predictive factors were analyzed using logistic
regression. The regression model was fitted using the backward
stepwise; odds ratio (OR) and confidence interval (CI) were re-
ported. Statistical analyses were carried out with SPSS v. 22.0.
The level of statistical significance was set at o = 0.05 for all ana-
lyses.

Results

Patients with no noticeable dysphagia, noticeable dysphagia
and dysphagia with aspiration risk were compared in terms of
research variables. The results are presented in Table 1. Among
150 patients with PD, 84 (56%) were male and 66 (44%) were
female with the mean * Standard Deviation (SD) age of
70.07 £ 9.38 years. Based on the results of MDT-PD (Table 2),
112 patients (74.67%) had no noticeable dysphagia, 14 patients

w
o

24.7
18.7

12.7 1.3

Frequency, %
N
o

—_
o

27 13

0
Stage 1 Stage 1.5 Stage2 Stage2.5 Stage3 Stage4 Stage5

Distribution of PD severity based on HYS stage.

(9.33%) had noticeable dysphagia and 24 patients (16.00%) had
dysphagia with aspiration risk. In total, this study reported that
38 patients (25.33%) had dysphagia requiring attention. The Fi-
gure represents the frequency of PD severity based on HYS.

The results from Table 1 show that the patients under investi-
gation in the three groups no noticeable dysphagia, oropharyn-
geal dysphagia and dysphagia with aspiration risk had a signifi-
cant difference only in terms of Parkinson's disease duration
(p <0.001).

After merging two groups (noticeable oropharyngeal dysphagia
and dysphagia with aspiration risk) as dysphagia requiring atten-
tion (Table 2), in order to find predictive factors for dysphagia,
the multivariate logistic regression with backward method was
used. The results (the final step) are presented in the Table 3.

As shown, the longer PD duration (p = 0.011) and homemak-
er occupation (p = 0.033) are protective factors for dysphagia.
In other words, with the longer PD duration, the possibility
of dysphagia requiring attention decreases (OR = (0.987) and
the possibility of dysphagia for homemaker patients is lower
(OR=10.202).

Female gender has been a risk factor for the occurrence of dys-
phagia that needs attention (p = 0.011); the chance of dyspha-
gia requiring attention for women is estimated to be 5.863 folds
higher that in male.

Discussion

The study showed that the frequency of dysphagia requiring at-
tention in patients with PD was 25.33%. A few studies were found
using the MDT-PD to determine dysphagia in patients with PD.
Based on a meta-analysis study, the prevalence of dysphagia ac-
cording to PD patients' self-reports varied from 16% to 55%,
and when dysphagia was diagnosed by objective assessments, its
prevalence was 72% to 87%. The above study stated that oro-
pharyngeal dysphagia develops in at least one third of patients
with PD, which depends on the severity of the disease and the
assessment technique [26]. E. Michou and colleagues found that
the prevalence of swallowing disorders in patients with PD by us-
ing Swallowing disturbance questionnaire (SDQ) was 50% [27].
Therefore, the low prevalence of dysphagia in the present study
could be attributed to the fact that the information obtained in
the MDT-PD was based on the patients' reports.

It was concluded that the patients under investigation in three
groups of no noticeable dysphagia, oropharyngeal dysphagia and
dysphagia with aspiration risk had a significant difference only
in terms of the duration of their disease. According to X. Ding
and colleagues' study, there was no significant difference in PD
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Table 1. Comparison of descriptive indices of research variables in patients with no noticeable dysphagia, significant oropharyngeal dysphagia and dysphagia
with aspiration risk
Dysphagia

Variables Total no noticeable noticeable dysphagia with  Statistics  p-value
dysphagia oropharyngeal dysphagia aspiration risk

Demographic variables and smoking status

Age 70.07 +9.38 70.48 £9.16 72.07 +9.81 67.00 + 9.88 1.726a 0.182
BMI 25.97 +4.55 25.60 +4.71 27.52 +4.62 26.79 +3.49 1.985b 0.159
male 84 (56.00) 64 (76.19) 7 (8.33) 13 (15.48)
Gender 0.297¢ 0.862
female 66 (32.00) 48 (72.73) 7 (10.60) 11 (16.67)
illiterate 78 (52.00) 7 (73.08) 11 (14.10) 0(12.82)
) middle school 48 (32.00) 35 (72.92) 1(2.08) 2 (25.00)
Education 8.487d 0.075
diploma and upper 23 (15.33) 9 (82.60) 2 (8.70) 2 (8.70)
unkown 1(0.67) - - -
unemployed 42 (28.00) 0 (71.42) 6 (14.29) 6 (14.29)
Occupation homemaker 54 (36.00) 3 (79.63) 4 (7.41) 7 (12.96) 2.846d 0.584
employed 54 (36.00) 9 (72.22) 4 (7.41) 11 (20.37)
) single 32 (21.33) 21 (65.62) 3(9.38) 8 (25.00)
Marriage status ) 2.505d 0.286
married 118 (78.67) 1(77.12) 1(9.32) 16 (13.56)
i rural 77 (51.33) 1(79.22) 5 (6.49) 1(14.29)
Residency 2.097¢c 0.350
urban 73 (48.67) 1 (69.86) 9(12.33) 13 (17.81)
] no 143 (95.33) 109 (76.22) 13 (9.09) 21 (14.69)
Smoking 4.498d 0.105
yes 7 (4.67) 3 (42.86) 1(14.28) 3 (42.86)
Disease related and clinical variables
PD duration (months) 69.39+56.85  76.82 +59.81 32.43 £ 37.57 56.25 + 39.94 12.600b <0.001
Severity based on UPDRS 5243 +25.72  50.59 + 24.83 63.79 + 34.88 54.38 + 22.86 1.486b 0.223
stage 1 4 (2.67) 3 (75.00) 1 (25.00) -
stage 1.5 9(12.67) 14 (73.68) 2(10.53) 3(15.79)
stage 2 3 (28.67) 5 (81.40) 4 (9.30) 4 (9.30)
Eﬁ"He\r('tSy based  age 25 28 (18.67) 22 (78.57) 1(3.57) 5 (17.86) 10.417d  0.579
stage 3 37 (24.67) 25 (67.57) 3 (8.11) 9 (24.32)
stage 4 7(11.33) 2 (70.59) 2 (11.77) 3(17.65)
stage 5 2 (1.33) 1 (50.00) 1 (50.00) -
no 13 (8.67) 10 (76.92) - 3 (23.08)
Tremor 1.784d 0.410
yes 137 (91.33) 102 (74.45) 14 (10.22) 21 (15.33)
no 14 (9.33) 11 (78.57) 1(7.14) 2 (14.29)
Bradykinesia 0.139d 0.933
yes 136 (90.67) 101 (74.26) 13 (9.56) 22 (16.18)
o no 19 (12.67) 4 (73.68) 3(15.79) 2 (10.53)
Rigidity 1.382d 0.501
yes 131 (87.33) 8 (74.81) 11 (8.40) 22 (16.79)
no 67 (44.67 54 (80.59 6 (8.96 7 (1045
Postural (44.67) (80.59) (8.96) (10.45) D6 %5
instability yes 83 (55.33) 8 (69.88) 8 (9.64) 17 (20.48)

Note. For quantitative variables; mean (+ SD) and qualitative variables; frequency (%). *ANOVA test; °Kruskal-Wallis test; °Chi-square test; ‘Generalized Fisher exact test.
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Table 2. The frequency of dysphagia requiring attention in PD patients

Group

No noticeable dysphagia
Dysphagia requiring attention
Total = 38 (25.33)

noticeable oropharyngeal dysphagia
dysphagia with aspiration risk

Frequency, %
112 (74.67)
14 (9.33)
24 (16.00)

Table 3. Final step of the multivariate logistic regression analysis (backward selection) to investigate the factors that predict dysphagia requiring attention

(noticeable oropharyngeal dysphagia and dysphagia with aspiration risk)

Variables
I
Gender male (reference)
female
unemployed (reference)
Occupation homemaker
employed
Smoking no (reference)
yes
PD duration

duration in patients with or without dysphagia [28], whereas
E. Cereda and colleagues showed that PD duration and demen-
tia were associated with swallowing disorders in PD patients [29].

In the study of K. Lam and colleagues, BMI in patients with PD
who had dysphagia was significantly lower than patients without
dysphagia [12], while in our study the difference of BMI was not
significant.

A. Galib and colleagues demonstrated that the disease severity
and PD duration were not predictors of dysphagia in these pa-
tients. According to their study, although patients with dysphagia
had a shorter time from diagnosis, but this association was not
statistically significant [30].

According to the results of the regression model fitted in this
study, the longer PD duration was a protective factor for dys-
phagia. In order to justify this relationship, it could be said that
patients with longer PD duration might have benefit in terms of
dose adjustment rather than patients who had recently been di-
agnosed. Evidence showed that levodopa has a good effect on
the swallowing function as well as motor symptoms in limbs [31].

T. Warnecke and colleagues found that increasing the daily dose
of levodopa could be effective for 50% of patients with oropha-
ryngeal dysphagia and motor fluctuations. According to the same
study, dopaminergic stimulation of the central nervous system is
highly associated with the earlier onset of the swallowing reflex,
which is very effective in clearing the pharynx [32].

One of the major strengths of our study is that we included PD
patients with all HYS stages. Based on the current study, stage
2 and 3 of PD were most frequent, 28.7% and 24.7% respective-
ly. Interestingly, PD severity based on HYS was not associated
with dysphagia. X. Ding and colleagues found that patients at
more severe stages were 3.26 times more likely to develop dys-
phagia [28]. In the present study, a few patients were at stages

Odds ratio (CI 95%) p-value
5.863 (1.496-22.972) 0.011

0.202 (0.047-0.879) 0.033

1.025 (0.381-2.760) 0.960
4.408 (0.861-22.556) 0.075

0.987 (0.977-0.997) 0.011

of 4 and 5, which might explain the lack of association between
disease severity and dysphagia.

In this study, among the demographic variables, the effect of
gender and housework were significant in predicting dysphagia.
But according to X. Ding and colleagues 's study, there was no
significant difference between gender in patients with or without
dysphagia [28], whereas Cereda and colleagues showed that age
and gender were associated with swallowing disorders in PD pa-
tients [29].

Also, the homemaker occupation was effective as a protective
factor. As a result, it could be said that householders are less like-
ly to have oropharyngeal dysphagia or dysphagia with aspiration
risk. Of course, to prove this claim more detailed studies are re-
quired.

The limitations of this study included inability of patients with
higher stages to arrive at hospital and not considering the effects
of patient's lifestyle, dental hygiene and the on-off status of PD.
Further large-scale studies are needed to evaluate the prevalence
of dysphagia in patients with PD considering these limitations.

Conclusion

This study reported that the prevalence of dysphagia in patients
with PD was relatively low being about 25%. The mean PD du-
ration in patients with no noticeable dysphagia was longer than
in patients with dysphagia requiring attention. The longer PD
duration and homemaker occupation were protective factors and
female gender was a risk factor of dysphagia.

Findings of this study can help neurologists to detect swallow-
ing disorders in patients with PD at the mild stage, so that it can
be treated earlier. In this way, the progression of dysphagia and
its complications can be prevented and the quality of life can be
improved.
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