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Introduction
Parkinson’s disease (PD) patients may have dysarthria that 

aggravates with the progression of the disease [1]. Nearly 90% of 
PD patients are negatively affected in speech that decreases quality 
of life [2]. Symptoms change from a breathy voice to a voice that 
is neither hearable nor conprehensible [3]. Levodopa (L-dopa) 
treatment has positive impact on the quality of speech in patients 
with PD [4]. 

It is recognised that foods may confer a positive impact on health 
and moreover a mixture of foods can rarefy signs and features of 
some neuromuscular disorders. Interest in ketogenic diet (KD)  
has risen in the last decade. KD is used in patients with treatment 
resisant epilepsy [5]. KD has been trialled in different diseases such 
as cancer, obesity and diabetes [6-8]. Many studies have called 
attention to the positive effects of KDs on a variety of neurological 
and neuromuscular disorders however few have investigated the 
underlying pathophysiological mechanisms of this state [5]. A 
regular diet (RD) is a typically chatacterised by 30% of calories 
from fat [9]. Processes such as videolaryn¬gostroboscopy, acoustic 
and aerodynamic analysis, patient-re¬ported assessments are also 
applied to measure dysphonia [10].  Assessment of the patient’s 
self-perception is extremely important, and the magnitude of their 
speech and voice disorder should also be quantified. The impact 
of a speech and voice disorder on a patient’s quality of life is  
dependent on different factors that change from person to person 
and is the most  significant aspect of the assessment [11]. There 

are different patient-re¬ported evaluation  methods for speech and 
voice disorders, the most common  patient-reported scoring system 
is the Voice Handicap Index-10 (VHI-10) [12]. To date, there are 
no published studies which have examined the effect of diet on 
speech and voice disorders in PD. The aim of the present study was 
to compare the effect of RD and KD on speech and voice disorders 
in patients with PD quanitified by scores on the VHI-10.

Method
Seventy-four patients with PD (51 males) with a speech and 

voice disorders who were  drug-free between 2014-2016 enrolled 
in the study. 

The Local Ethics Committee approved the study. All subjects 
gave written informed consent in accordance with the Declaration 
of Helsinki.

Health and sociodemographic data of all cases were recorded in 
the report form, and all patients underwent ENT and neurologic 
examinations. PD was defined according to International 
Parkinson’s Disease and Movement Disorder Society diagnostic 
criteria [13]. On the VHI-10 form, patients were required to grade 
the feasible dilemmas which subjects with dysphonia can sustain 
in their regular life on a scale of 0 to 4 (0=never, 1=almost never, 
2=sometimes, 3=almost always, 4= always). 

Statistical analysis 
Statistical analysis was performed to compare the level of 
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investigated variables before  and 3 months after diet (Johns 
Hopkins protocol) [14]. Median, standard deviation, lowest, 
highest, and ratio values were used in the descriptive statistics of 
the data and statistical analyses were  performed by using SPSS for 
WINDOWS software (version20; SPSS Inc, USA). Distribution 
of patients by gender ratio and mean age was analyzed using 
the Pearson’s Chi-Square and Mann Whitney U tests. The Mann 
Whitney U test was also performed to compare the VHI scores 
of the subjects between the RD and KD groups. Test results were 
reported as significant for p < 0.01. 

Results
The 74 patients were equally divided in to two groups. Sixty-

eight PD patients (49 males and 19 females) aged between 56- 
81 completed the study. Six patients dropped out of the study. 

Table 1. Demographic, clinical presentation (signs/symptoms), and comorbidities of 1245 confirmed COVID-19 cases admitted to the hospitals.

Gastrointestinal side effects including nausea, vomiting, diarrhea 
and poor feeding were observed in 5 patients (3 in KD, 2 in RD) 
and cardiac  arrhythmia was noted in one patient in RD group. 
Distribution by age and gender of cases who completed the study 
are given in (Table 1). 

The mean total VHI-10 score at baseline in the RD group was 
22.2±5.1; and in the KD group was 21.2±4.9.  After 3 months, the 
mean total VHI-10 score of the RD group was 20.9±4.8; and the 
KD group was 5.3±1.2. Distribution of the mean VHI-10 scores in 
the two groups and statistically significant differences among the 
scores are shown in (Table 2). When each parameter was reviewed 
individually, scores for VHI-10 parameters were found to be 
higher in the beginning versus 3 months after KD (p<0.01). VHI-
10 scores were not significantly different in RD group between the 
scores in the beginning versus 3 months after diet (Table 2). 

Group

Regular Diet (n/%) Ketogenic Diet 
(n/%) Total (n/%) p

Gender
Male 10 / 30.3 9 / 28.1 19 / 29.2

0.143
Female 23 / 69.7 23 / 71.9 46 / 70.8

Age (Mean ± Standart Deviation) 48.3±6.7 45.2±5.9 47.8± 6.1 0.125

Regular Diet  Group (Mean±SD) p Ketogenic Diet Group (Mean±SD) p
Begining 3 months later Begining 3 months later

VHI(1) 2.3±1.1 2.2±1.1 0.195 2.1±0.9 0.3±0.1 <0.01
VHI(2) 1.7±0.8 1.7±0.9 0.199 1.6±1.0 0.6±0.2 <0.01
VHI(3) 2.1±1.0 1.9±1.0 0.165 2.0±1.1 1.0±0.6 <0.01 
VHI(4) 1.4±0.6 1.5±0.8 0.185 1.7±0.9 0.7±0.2 <0.01
VHI(5) 2.2±1.2 2.1±1.2 0.173 1.9±1.1 0.6±0.2 <0.01
VHI(6) 1.6±0.7 1.5±0.8 0.184 1.6±0.8 0.7±0.3 <0.01
VHI(7) 1.9±1.1 1.7±1.0 0.151 1.8±0.9 0.6±0.3 <0.01
VHI(8) 2.5±1.3 2.4±1.2 0.191 2.3±1.4 0.8±0.5 <0.01
VHI(9) 2.1±0.8 2.0±0.9 0.164 2.2±1.0 0.7±0.3 <0.01
VHI(10) 2.2±1.2 2.1±1.1 0.183 2.0±1.2 0.8±0.4 <0.01
VHI Total 21.6±4.7 20.6±4.3 0.172 20.9±4.2 7.7±1.4 <0.01

Table 2. Distribution of and comparison of median VHI-10 scores before and 3 months after diets

Figure 1: Comparison of mean VHI Total scores before and 3 months after diets
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Discussion
CPD is typically characterized by bradykinesia, rigidity, tremor 

and postural instability, which may be paired with non-motor 
symptoms including  dysarthria, dementia and mood disorders 
that diminish quality of life [15-17]. Speech and voice disorders 
affect nearly 90% of PD patients although the underlying 
pathophysiologcal mechanisms of these disabling symptoms are not 
well understood. Despite the high prevalence of speech and voice 
disorders in PD only 3-4% of patients receive speech treatment. 
Treatment modalities include pharmacological intervention, 
surgery, deep brain stimulation and vocal fold augmentation 
[18,19]. Levodopa is regarded as the gold standard therapy drug 
for PD and significantly reduces all neurologic symptoms [20]. 
KD is comprised mostly of fats and is gaining popularity as a 
nonpharmacological intervention for neurologic diseases [21]. 
High-fat diet consumption increases dopaminergic activation in 
central nervous system [22,23]. Purported pathophysiological 
mechanisms of KD in epilepsy include activation of adenosine 
triphosphate sensitive potassium channels by mitochondrial 
metabolism, inhibition of rapamycin pathway, and inhibition of 
glutamatergic transmission [24]. The dopamine-like effect of KD 
can be via the dopamine receptor and tyrosine that is a precusor of 
dopamine. 

Conclusion 
KD may be considered as an alternative treatment for speech and 

voice disorders  in PD patients who do not want medical or surgical 
treatment. Future studies with a larger sample size are needed to 
explain pathophysiology mechansms of this finding.
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