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Nullis said that another above-normal season is expected this year, given 

that El Nino, which tends to suppress hurricane activity, is absent. The US 

National Oceanic and Atmospheric Administration is predicting 13-20 

named storms this year, of which between six and 10 could become 

hurricanes; as many as five of those could become major hurricanes. The 

2020 Atlantic storms led to at least 400 fatalities and cost $41 billion in 

damages. 

 

7. Tip of the Iceberg: 

UK climate tsar urges companies to join 'Race to Zero' campaign [Simon 

Jessop, 3 June 2021] and commit to science-based emissions-reduction 

targets, ahead of global climate talks in November. To make bold 

commitments, governments need to know that they will be welcomed and 

not resisted by business, so we're urging all companies and all investors to 

join the race to zero campaign ahead of COP26". COP26 will be held in 

the Scottish city of Glasgow from Nov. 1 to 12. The Race to Zero campaign 

brings together a coalition of net zero initiatives from across the world 

under one umbrella, aiming to accelerate action heading into COP26. 

Representing 708 cities, 24 regions, 2,360 businesses, 163 investors and 

624 higher education institutions, its members cover 25% of the world's 

CO2 emissions, the campaign website showed. Net zero pledges now cover 

more than 70% of the world's economy. By joining the initiative "a gold 

standard", businesses would commit to reach net zero emissions across 

their operations by 2050 at the latest, using science-based targets. These 

are robust and rigorous targets based on the science that show net zero 

are not some vague aspiration for a distant point in the future but a 

concrete plan for the here and now. We're at a critical point in the fight 

against climate change. A climate action that is not in line with the Paris 

agreement is simply not enough. With more countries joining the net zero 

campaign, businesses would ultimately have to shift to greener practices 

or "fade away. Joining race to zero ahead of COP26 can keep you ahead 

of the curve and being part of this campaign can save you money by 

encouraging you to work more efficiently. 

In September 2020, four children and two young adults from Portugal 

filed the first-ever case for climate change in the European Court of 

Human Rights (ECHR). They moved the court seeking action against 33 

European countries, which ‘had not done enough to prevent the impacts 

of climate change from violating their citizens’ human rights. The case 

was filed three years after the Portugal wildfires (following which the 

country experienced record-breaking hot summers) and has already been 

granted a priority status by ECHR. This case is unique for several 

reasons. For starters, it is one of the few cases to be fast-tracked by the 

ECHR, and if the court rules in favour of the Portugal youths, 33 

European countries will be legally bound to make deep emission cuts. 

Secondly, it is one of the few cases that address the cross-border impact of 

emissions of different countries and can therefore pave the way for 

international climate laws in future. 

An International non-profit organization, “Save the Children”, 

volunteered to be a third-party intervenor in the case earlier this year. 

In recent years, we have seen several climate change cases in court, and 

many of them have been filed by youths. On April 29, 2021, Germany’s 

apex court ruled in favour of young activists in a landmark climate case. 

The ruling stated that certain aspects of the climate protection legislation 

of the country are unconstitutional because it unfairly places too much 

burden on the younger generation for the reduction of greenhouse gas 

emissions. A report stated, “Between 1986 and 2020, 1,727 litigation cases 
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Abstract: 
Purpose: Diets which have influence on wellness could alter in their structure. Apart 

from weight control, different diets are used in the treatment of many diseases.   

Ketogenic diet(KD) has been ventured to remedy of neurological diseases and obesity. 

Multiple sclerosis(MS) is a complex progressive disease of the central nervous system 

and it has an influence on quality of voice. Voice Handicap Index (VHI) is an assay 

that presents data to clinical and physiological appraisal about voice. We measured the 

effect of KD and RD on voice quality(VQ).  

Methods: Sixty-eight subjects with MS who narrated a voice disorder associated to 

their disease were indiscriminately distributed to the KD or regula diet(RD) groups. 

We studied the VHI alter of patients before and 3 months after diet.  

Results: Sixty-five MS subjects accomplished the study. Baseline VHI rates did not 

diverge seriously between groups. In the KD group, statistically improvement was seen 

in all VHI parameters 3 months after diet (p˂ 0.001).  

Conclusion:  Presently there are many therapies that aim speech and voice disorders 

in patients with MS. As such KD may be an option therapy to renovate VQ of patients 

with MS. A bigger sample size is required to find the function and pathophysiology of 

KD on VQ of MS patients. 

Keywords: multiple sclerosis; ketogenic diet; regular diet; voice quality; voice 

handicap index 

 

Introduction 

 
Multiple sclerosis (MS) is a demyelinating, autoimmune central nervous system disease 

with unknown etiology. It is believed that the immune system attacks and damages the 

myelin sheath of nerves. MS is characterized with with varied symptoms, including 

dysarthria and cognitive and linguistic impairments (1, 2). The prevalence estimates of 

MS vary geographically. MS generally initiates between the 2nd -4th decade. Motor 

speech difficulties are thought to be exhibit in around 40-50% of patient with MS (3). 

 

The pattern of dysarthria alters, exhibiting the distinct neurological profile, but ataxic 

and spastic constituents are most common (4, 5). A diversity of drugs and therapies 

remain, that are devised with the aim of ameliorating signs, retarding impacts of the 

disease, and ameliorating quality of life (6). But the medications which are used to 

manage MS have side effects, spreading from minor problems such as fever, nausea to 

more severe effects, including Cushing syndrome (7). In reaction to persisting side 

effects of these drugs, many patients with MS are determining different procedures to 

handle and control signs (8).  

 

Numerous scientific reports demonstrated the beneficial effects of diets on health and 

different types of diets have been used successfully in patients with many different 

disorders. Attention in diets has increased in the last decade. Ketogenic diet (KD) which 

contains high‐fat, low‐carbohydrate and adequate protein  is utilized in patients with 

treatment of neurologic diseases (9, 10). KD has been trialled in unusual diseases such 

as enzyme deficiencies, cancer and diabetes (11). There are many surveys that have 

showed the positive impacts of KDs on a different of neurological disorders (12). A 

regular diet (RD) is a healty meal which contains variety of foods without any 

restriction (13). Procedures such as laryngeal endoscopy, patient-reported appraisals 

are also administered to evaluate voice problems (14). Appraisal of the 
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restriction (13). Procedures such as laryngeal endoscopy, patient-

reported appraisals are also administered to evaluate voice 

problems (14). Appraisal of the patient’s self-perception is 

extremely important, and the extent of their speech and voice 

disorder should also be measured. The effect of a speech and voice 

disorder on a patient’s quality of life is subordinate on distinctive 

factors that differ from person to person and is the most important 

side of the appraisal (15). There are distinctive patient-reported 

determination procedures for speech and voice disorders, the most 

common patient-reported scoring system is the Voice Handicap 

Index-10 (VHI-10; range, 0-40, with higher scores indicating 

greater voice-related handicap ) (16). To date, there are no 

reported surveys that have investigated the impact of diet on 

speech and voice disorders in MS. 

 

Therefore, the primary aim of this paper was to associate the effect 

of RD and KD on speech and voice disorders in subjects with MS 

measured by scores on the VHI-10.  

 

Method  
 

Sixty-eight subjects with MS (23 males, 45 females) with a speech 

and voice disorder who were drug-free between 2017 and 2019 

enrolled in the study. The Local Ethics Committee approved the 

study. All patients presented written informed consent in 

accordance with the Declaration of Helsinki. Health and 

sociodemographic data of all subjects were registered in the report 

form, and all cases endured ear,nose and throat and neurologic 

analysis. MS was interpreted according to McDonald diagnostic 

criteria (17). On the VHI-10 form, patients were commanded to 

rate the applicable difficulties  that patients with dysphonia can 

suffer in their routine life on a scale of 0–4 (0=never, 1=almost 

never, 2=sometimes, 3=almost always, 4=always). Statistical 

analysis was accomplished to resemble the degree of inquired 

variables before and 3 months after diet (Johns Hopkins protocol) 

(18). Median, standard deviation, lowest, highest, and ratio rates 

were utilized in the descriptive statistics of the data and statistical 

analyses were accomplished using SPSS for WINDOWS software 

(version20; SPSS Inc, USA). Division of patients by gender ratio 

and mean age was studied using the Pearson’s Chi-square and 

Mann–Whitney U tests. The Mann–Whitney U test was also used 

to correlate the VHI rates of the patients between the RD and KD 

groups. Test results were described as substantial for p< 0.001. 

 

Results  
 

The 68 subjects were evenly seperated in two groups. Sixty-five 

MS subjects (22 males and 43 females) aged between 25 and 68 

accomplished the research. Three subjects abandoned from the 

research. Diarrhea was observed in four patients (3 in KD, 1 in 

RD). Distribution by age and gender of patients whom 

accomplished the research are presented in Table 1. The mean 

total VHI-10 score at baseline in the RD group was 21.6±4.7; and 

in the KD group was 20.9±4.2. After 3 months, the mean total 

VHI-10 score of the RD group was 20.6±4.3; and the KD group 

was 7.7±1.4. Assignment of the mean VHI-ten scores in the two 

groups and statistically important deviations among the scores are 

shown in Table 2. When each argument was examined distinctly, 

scores for VHI-10 parameters were detected to be higher in the 

beginning versus 3 months after the KD (p< 0.001). (Table 2). 

Differences in Total VHI scores were shown in Figure 1.  

 

 
Figure 1: Comparison of mean VHI Total scores before and 3 

months after diets 

 

 Group 

Regular 

Diet (n / %) 

Ketogenic 

Diet (n / %) 

Total (n 

/ %) 

p 

Gender Male 10 / 30.3 9 / 28.1 19 / 

29.2 

0.1

43 

Femal

e 

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 

0.1

25 

Table 1: Demographic distribution and comparision of 

patients 
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Ketogenic Diet Group 

(Mean±SD) 

p 

Begining 3 

month

s later 

Begining 3 months 

later 

VHI(1) 2.3±1.1 2.2±1.

1 

0.1

95 

2.1±0.9 0.3±0.1 <0.01 

VHI(2) 1.7±0.8 1.7±0.

9 

0.1

99 

1.6±1.0 0.6±0.2 <0.01 

VHI(3) 2.1±1.0 1.9±1.

0 

0.1

65 

2.0±1.1 1.0±0.6 <0.01  

VHI(4) 1.4±0.6 1.5±0.

8 

0.1

85 

1.7±0.9 0.7±0.2 <0.01 

VHI(5) 2.2±1.2 2.1±1.

2 

0.1

73 

1.9±1.1 0.6±0.2 <0.01 

VHI(6) 1.6±0.7 1.5±0.

8 

0.1

84 

1.6±0.8 0.7±0.3 <0.01 

VHI(7) 1.9±1.1 1.7±1.

0 

0.1

51 

1.8±0.9 0.6±0.3 <0.01 

VHI(8) 2.5±1.3 2.4±1.

2 

0.1

91 

2.3±1.4 0.8±0.5 <0.01 

VHI(9) 2.1±0.8 2.0±0.

9 

0.1

64 

2.2±1.0 0.7±0.3 <0.01 

VHI(10) 2.2±1.2 2.1±1.

1 

0.1

83 

2.0±1.2 0.8±0.4 <0.01 

VHI Total 21.6±4.7 20.6±4

.3 

0.1

72 

20.9±4.2 7.7±1.4 <0.01 
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Table 2: Distribution of and comparison of median VHI-10 

scores before and 3 months after diets 

 

Discussion 
 

MS is a demyelinating disease that is typically characterized by 

fatigue, imbalance, spasticity, chronic pain, cognitive impairment, 

bladder and bowel dysfunction, visual and speech impairments 

(19, 20). Speech and voice afflictions impact about 50-60% of MS 

patients, although the inherent pathophysiological appliances of 

these manifestations are not well understood. In spite of the high 

frequency of speech and voice symptoms in MS only too few of 

patients obtain speech intervention. Intervention modalities 

involve many pharmacological treatments (21). Steroid is noticed 

as the main drug for MS and signifcantly compresses all 

neurologic symptoms (22). KD is contained largely of fats and is 

attaining reputation as a nonpharmacological interference for 

neurologic disorders (23). Excessive-fat diet distends activation 

of dopaminergic process in the central nervous system (24). 

Ketone bodies show therapeutic relevance in brain restoration 

(25).  

 

Conclusion  
 

KD may be respected as a substitute intervention for speech and 

voice complaints in MS subjects whom do not desire medical 

therapy. We need new studies with a larger sample size to define 

the pathophysiology contrivances of this result.  

 

Abbreviation 

 

MS: Multiple sclerosis  

KD: Ketogenic diet  

RD: Regular diet  

VHI-10:  Voice Handicap Index-10 
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