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Theme 1: Nightmares, Sleep and 

Cognitive Decline 

Nightmares: An Independent Risk Factor for 

Heart Disease?1 

Frequent nightmares are independently linked 

to an increased risk for cardiovascular disease 

(CVD), new research shows. 

In what researchers describe as "surprising" 

findings, results from a large study of relatively 

young military veterans showed those who 

had nightmares two or more times per week 

had significantly increased risks 

for hypertension, myocardial infarction (MI), 

or other heart problems.   

"A diagnosis of PTSD incorporates sleep 

disturbance as a symptom. Thus, we were 

surprised to find that nightmares continued to 

be associated with CVD after controlling not 

only for PTSD and demographic factors, but 

also smoking and depression diagnosis," 

Christi Ulmer, PhD, assistant professor, 

Department of Psychiatry and Behavioral 

Sciences, Duke University Medical Center, 

Durham, North Carolina, told Medscape 

Medical News. 

Unclear Mechanism 

The study included 3468 veterans (77% male) 

with a mean age of 38 years who had served 

one or two tours of duty since September 11, 

2001. 

Nearly one third (31%) met criteria for PTSD 

and 33% self-reported having at least one 

cardiovascular condition, such as heart 

problems, hypertension, stroke, and 

myocardial infarction (MI). 

Nightmare frequency and severity was 

assessed using the Davidson Trauma Scale. 

Nightmares were considered frequent if they 

occurred two or more times per week and 

moderate-to-severe if they were at least 

moderately distressing. 

About 31% of veterans reported having 

frequent nightmares and 35% reported 

moderately distressing nightmares over the 

past week. 

After adjusting for age, race, and sex, frequent 

nightmares were associated with hypertension 

(odds ratio, 1.51; 95% CI, 1.28 - 1.78), heart 

problems (OR, 1.50; 95% CI 1.11 - 2.02), and MI 

(OR, 2.32; 95% CI, 1.18 - 4.54). 

Associations between frequent nightmares 

and hypertension (OR, 1.43; 95% CI, 1.17 - 

1.73) and heart problems (OR, 1.43; 95% CI, 

1.00 - 2.05) remained significant after further 

adjusting for smoking, depression, and PTSD. 

"Our cross-sectional findings set the stage for 

future research examining the possibility that 

nightmares may confer cardiovascular disease 

risks beyond those conferred by PTSD 

diagnosis alone," Ulmer said in a news release. 

Timely Research 

Reached for comment, Rajkumar (Raj) 

Dasgupta, MD, University of Southern 

California Keck School of Medicine, Los 

Angeles, noted "the correlation between 

nightmares and heart disease is a timely topic 

right now with COVID-19 as more people may 

be having nightmares." 

"If a patient mentions nightmares, I do think 

it's important not to just glaze over it, but to 

talk more about it and document it in the 

patient record, especially in patients with 

cardiovascular disease, atrial fibrillation, 

diabetes, and hypertension," said Dasgupta, 

who wasn't involved in the study. 

(Brooks, 2020) 

 

Sleep Dysfunction in Women 

Background2 

Hormonal factors, pain syndromes, and 

psychological issues, most particularly 
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depression, are common concerns when 

addressing sleep dysfunction in women. Poor 

sleep quality and inadequate sleep affect many 

of the measures of quality of life. Women are 

twice as likely as men to have difficulties falling 

asleep or maintaining sleep, although before 

puberty no significant differences are 

apparent. (See Etiology and Epidemiology.) 

Terminology 

Terminology relating to sleep dysfunction 

includes the following: 

• Insomnia - Difficulty with falling asleep 

or staying asleep 

• Sleep-onset insomnia - Difficulty with 

falling asleep 

• Sleep-maintenance insomnia - 

Fragmented sleep, difficulty with 

maintaining sleep 

• Circadian rhythm - Approximately 24-

hour cycles that are generated 

endogenously by an organism 

• Sleep-disordered breathing (SDB) - 

Some degree of sleep-related upper 

airway obstruction, ranging in severity 

from upper airway resistance 

syndrome (UARS) to obstructive sleep 

apnea (OSA) 

• Restless legs syndrome (RLS) - 

Characterized by the urge to move legs 

or other limbs during periods of rest or 

inactivity 

Complications 

Persistent insomnia may lead to daytime 

fatigue, decreased daytime function, memory 

and concentration problems, higher incidents 

of automobile accidents, and depression. 

Patients with persistent insomnia tend to have 

more psychological and medical problems 

including those of the respiratory, 

gastrointestinal, and musculoskeletal systems. 

Disturbed sleep and weight gain 

Over the past decade, studies have focused on 

the association between reduced sleep and 

weight gain in healthy individuals. Evidence 

has grown to support a role for reduced sleep 

time as a risk factor for weight gain and 

obesity. A few mechanisms have been 

proposed to explain this risk. Sleep deprivation 

causes fatigue, which may lead to decreased 

physical activity. Shorter sleep time allows for 

additional time for food consumption. Sleep 

disturbance has been also associated with 

changes in the hormone leptin, an appetite-

inhibiting hormone. Reduced sleep has been 

associated with a drop in the diurnal amplitude 

of leptin. 

Data from the Helsinki Health Study, which 

surveyed more than 8000 men and women 

over 5 years showed that major weight gain 

was associated with reduced sleep time in 

middle-aged women. No such associations 

were found in men. 

As women are more likely to report insomnia, 

this may explain why women are more likely to 

be obese than men. 

Fibromyalgia 

A dose dependent association between sleep 

problems (reported as often and always) and 

risk for fibromyalgia has been reported in 

women. The association was stronger in 

middle age and older women. 

 

Psychological issues 

Healthy women who reported poor sleep also 

reported greater psychological distress, 

including depression and anger. These feelings 

were not associated with the same degree of 

sleep disruption in men.  

Heart disease and diabetes 

Women who report poor sleep have found to 

have increased levels of interleukin 6 and C-

http://emedicine.medscape.com/article/287104-overview
http://emedicine.medscape.com/article/1188944-overview
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creative protein, both biomarkers of increased 

risk for metabolic syndrome. 

Untreated or undertreated sleep apnea may 

lead to cardiac arrhythmias, hypertension, and 

congestive cardiac failure. In addition, daytime 

fatigue has been associated with increased 

neuropsychological impairment. Patients with 

sleep apnea are at higher risk for traffic 

accidents and increased mortality rates related 

to cardiovascular complications. (See 

Prognosis, Presentation, Treatment, and 

Medication.) 

Types of sleep disorders 

Sleep-disordered breathing 

SDB involves various degrees of pharyngeal 

obstruction ranging from UARS to OSA. 

Obstruction results from high negative 

pressure generated by the inspiratory effort 

and failure of the dilating upper airway 

muscles to maintain airway patency. 

Contributing factors are degree of muscle 

atonia and various anatomic abnormalities 

that increase airway occlusion (eg, enlarged 

tonsils, macroglossia, even nasal congestion). 

Obesity is a known risk factor for OSA. Women 

with OSA are likely to be more obese than 

men, though fat distribution is different. The 

prevalence, nature, and severity of OSA in 

women changes with menopause. 

Postmenopausal women have twice the rate 

of OSA that premenopausal women do. 

Women demonstrate more partial obstructive 

events (hypopneas) than complete OSAs. In 

addition, the duration of hypopneas, when 

present, tends to be shorter in women than in 

men. OSA is mostly evident during rapid eye 

movement (REM) sleep. 

Regardless of age, OSA is less severe in women 

than in men. A possible explanation is the 

effect of a female hormone (probably 

progesterone) on the activity of the dilator 

muscle of the pharynx. In a study performed in 

healthy women with regular menstrual cycles, 

upper airway resistance was found to be lower 

during the luteal phase of the menstrual cycle 

than the follicular phase. Progesterone levels 

are elevated during the luteal phase. 

 

Restless legs syndrome and periodic limb 

movement disorder 

These are idiopathic disorders that can cause 

profound disruption. RLS, a waking disorder 

that usually occurs before sleep onset, is 

associated with discomfort in the calves 

causing restlessness in the legs, which is 

relieved by movement. RLS is more prevalent 

in women than men and occurs at higher rates 

during pregnancy. 

Iron deficiency has been implicated in the 

pathophysiology of RLS. The possibility of a 

genetic basis has been suggested for primary 

RLS. 

Periodic limb movement disorder (PLMD), 

occurring during sleep, involves isolated 

periodic movements of the lower limbs, 

usually followed by arousal from sleep. In 

severe cases, frequent leg movements can 

cause significant sleep interruption, resulting 

in complaints of insomnia or excessive 

sleepiness.  

Narcolepsy 

The 4 major features of narcolepsy are (1) 

daytime sleepiness, (2) hypnagogic 

hallucinations, (3) cataplexy, and (4) sleep 

paralysis. These features are related closely to 

features normally occurring exclusively during 

rapid eye movement (REM) sleep. The 

symptom of cataplexy, for example, which 

involves sudden loss of muscle tone during 

waking hours, is identical to muscle paralysis 

normally experienced during REM sleep. Thus, 

narcolepsy has been hypothesized to 

represent a dissociative process of REM sleep 

http://emedicine.medscape.com/article/1188433-overview
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mechanisms and an intrusion of these 

mechanisms into waking hours. 

Circadian rhythm disorders 

The most common circadian sleep disorder is 

delayed sleep phase syndrome (DSPS), with 

typical onset at puberty. DSPS is characterized 

by a significant delay (3-4h) in bedtime and 

wake time in the presence of a normal overall 

total sleep time. DSPS may also relate to an 

eveningness chronotype, an individual 

preference for increased activity at night. A 

Spanish study, investigating chronotypes in 

students aged 18-30 years, has shown a 

greater preference toward eveningness in 

men. Thus, gender differences are possibly the 

result of sex influences on the regulation of the 

biologic clock. 

REM sleep behaviour disorders (RBD) 

Once thought to be a male predominant 

disorder, recent findings suggest that REM 

sleep behaviour disorder may be 

underdiagnosed in women because the 

intensity of the behaviours is less prominent 

than in men. RBD is classified as a parasomnia 

and presents as vivid dreams with complex, 

repetitive, and often violent motor behaviours 

during REM sleep, which classically is a time of 

muscle atonia. Both patients and their bed 

partners are at increased risk of injury from 

these movements. RBD has been reported in 

60-100% of patients with synucleinopathies. 

Idiopathic RBD has been associated with the 

development of Parkinson disease. In the 

study by Koo et al, women with sleep apnea 

had a higher prevalence of REM-related sleep 

disordered breathing compared with men, 

particularly in those women younger than 55 

years.  

(Hertz, 2019) 

 

For Refractory Obstructive Sleep Apnea, 

Surgery May Be Effective3 

In a preliminary study of nearly 100 adults who 

were randomized to receive either medical 

management or modified 

uvulopalatopharyngoplasty and 

radiofrequency tongue reduction, the number 

of apnea and hypopnea events per hour were 

cut by nearly half, while the medical 

management saw a decline of less than a 

quarter, according to the report published in 

JAMA to coincide with a presentation at the 

virtual European Respiratory Society Congress. 

For the many patients who have difficulty with 

continuous positive airway pressure (CPAP), 

"this trial shows that surgery is a good 

alternative," said lead author Dr. Stuart 

MacKay of the University of Wollongong and 

Illawarra Head & Neck Clinic. 

Almost one billion people are estimated to 

have OSA globally, and it's estimated that half 

are not able to tolerate CPAP. 

Dr. MackKay and his colleagues recruited 102 

patients to receive surgery or medical 

management (average age 44.6); 99 

completed the trial. 

"The surgery involves the removal of tonsils, 

re-positioning of the palate and low risk 

radiofrequency to the tongue," Dr. MacKay 

explained in an email. "It helps by opening the 

airway WITHOUT removing important tissue 

for function (like 'bad' old surgeries)." 

Patients in the control arm were managed with 

a range of evidenced-based treatments, 

including weight loss, alcohol reduction, sleep 

posture modification, medical management of 

nasal obstruction coupled with another shot at 

the use of CPAP or mandibular advancement 

device therapies if participants were willing. 

In the surgery group, the apnea-hypopnea 

index (AHI) was 47.9 at baseline and 20.8 at six 



7 
 

months (a reduction of 56%). The AHI for the 

medical management group was 45.3 at 

baseline and 34.5 at six months (a reduction of 

23%). 

The average Epworth Sleepiness Scale (ESS) 

was 12.4 at baseline and 5.3 at six months in 

the surgery group. In the medical management 

group, the ESS was 11.1 at baseline and 10.5 at 

six months. Two participants (4%) in the 

surgery group had serious adverse events: one 

had a myocardial infarction on postoperative 

day five and one was hospitalized for 

observation following hematemesis of old 

blood. 

MacKay recommends considering "surgery as 

an option if the adult OSA patient is unable to 

tolerate or adhere to devices via an 

appropriately trained sleep apnea surgeon." 

While the surgery can help with OSA, patients 

need to be carefully selected, said Dr. Ryan 

Soose, an associate professor of 

otolaryngology at the University of Pittsburgh 

and director of the division of sleep medicine 

and upper airway surgery at UPMC. 

"I think the potential benefits of the surgery 

have to be carefully weighed against the risks 

in each individual patient," Dr. Soose said. "For 

some, surgery makes sense, in others it might 

be a little more murky. I don't think it's worth 

doing in someone who is morbidly obese or 

has a bad heart and is on blood thinners." 

For some, a less invasive surgery might make 

sense, Dr. Soose said, such as someone having 

trouble using a CPAP because they feel they 

can't breathe through their nose because of a 

deviated septum. "In those cases, targeted less 

invasive nasal surgery can fuel success with the 

CPAP," Dr. Soose said. "I think (the study) 

supports that the field of sleep apnea is 

shifting toward personalized multimodality 

treatment." 

With CPAP use, apnea events are brought 

down to virtually zero, said Dr. Andrew Vargas, 

an assistant professor of pulmonary, critical 

care and sleep medicine at the Icahn School of 

Medicine at Mount Sinai in New York. With the 

surgery, "the level to which the apnea was 

reduced on the whole still left it in the 

moderate range overall," Dr. Vargas said. "And 

to my knowledge that's pretty similar to what 

people have shown with 

uvulopalatopharyngoplasty alone, a roughly 

50% drop." 

"Another thing worth thinking about is that the 

follow-up of six months, while a decent 

amount of time, may not be enough," Dr. 

Vargas said. "Some of that soft tissue does 

grow back. Some patients who had 

uvulopalatopharyngoplasty alone had their 

snoring completely gone and they were happy. 

But that lasted about three to five years. At 

that point the soft palate tissue had grown 

back." 

(Carroll, 2020) 

 

Sleep Apnea, Cognitive Impairment Common 

Bedfellows4 

More than 50% of patients with cognitive 

impairment have obstructive sleep 

apnea (OSA), in findings that also reveal OSA 

severity is correlated to the degree of cognitive 

impairment and sleep quality. 

"The study shows obstructive sleep apnea is 

common in patients with cognitive 

impairment. The results suggest that people 

with cognitive impairment should be assessed 

for sleep apnea if they have difficulty with 

sleep or if they demonstrate sleep-related 

symptoms," study investigator David Colelli, 

MSc, research coordinator at Sunnybrook 

Health Sciences Centre in Ontario, Canada, 

told Medscape Medical News. 

https://emedicine.medscape.com/article/295807-overview
https://emedicine.medscape.com/article/295807-overview
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Linked to Cognitive Impairment 

OSA is a common sleep disorder and is 

associated with an increased risk of developing 

cognitive impairment. It is also prevalent in the 

general population, but even more common 

among patients with dementia. 

However, the investigators note, the 

frequency and predictors of OSA have not 

been well established in Alzheimer's 

disease (AD) and other related conditions such 

as vascular dementia. 

The investigators had conducted a previous 

feasibility study investigating a home sleep 

monitor as an OSA screening tool. The current 

research examined potential correlations 

between OSA detected by this monitor and 

cognitive impairment. 

The study included 67 patients with cognitive 

impairment due to neurodegenerative or 

vascular disease. The range of disorders 

included AD, mild cognitive impairment due to 

AD, dementia due to Parkinson's or Lewy body 

disease, and vascular conditions. 

Participants had a mean age of 72.8 years and 

44.8% were male. The mean body mass index 

(BMI) was 25.6. 

These participants completed a home sleep 

apnea test (HSAT), which is an alternative 

to polysomnography for the detection of OSA. 

Researchers identified OSA in 52.2% of the 

study population. This, Colelli said, "is in the 

range" of other research investigating sleep 

and cognitive impairment. 

"In the general population, however, this 

number is a lot lower — in the 10-20% range 

depending on the population or country you're 

looking at," Colelli said. 

He emphasized that, without an objective 

sleep test, some patients may be unaware of 

their sleep issues. Those with cognitive 

impairment may "misjudge how they're 

sleeping," especially if they sleep without a 

partner, so it's possible that sleep disorder 

symptoms often go undetected, he said. 

Bidirectional Relationship? 

Participants answered questionnaires on 

sleep, cognition, and mood. They also 

completed the 30-point Montreal Cognitive 

Assessment (MoCA) to assess language, 

visuospatial abilities, memory and recall, and 

abstract thinking. 

Scores on this test range from zero to 30, with 

a score of 26 or higher signifying normal, 18-25 

mild cognitive impairment, and 17 or lower 

moderate-to-severe cognitive impairment. 

The average score for study participants with 

OSA was 20.5 compared with 23.6 for those 

without the sleep disorder. 

Results showed OSA was significantly 

associated with a lower score on the (MoCA) 

scale (odds ratio, 0.40; P = .048). "This 

demonstrated an association of OSA with 

lower cognitive scores," Colelli said. 

The analysis also showed that OSA severity 

was correlated with actigraphy-derived sleep 

variables, including lower total sleep time, 

greater sleep onset latency, lower sleep 

efficiency, and more awakenings. 

The study was too small to determine whether 

a specific diagnosis of cognitive impairment 

affected the link to OSA, Colelli said. "But 

definitely future research should be directed 

towards looking at this." 

Obesity is a risk factor for OSA, but the mean 

BMI in the study was not in the obese range of 

30 and over. This, Colelli said, suggests that 

sleep apnea may present differently in those 

with cognitive impairment. 

https://emedicine.medscape.com/article/287104-overview
https://emedicine.medscape.com/article/1134817-overview
https://emedicine.medscape.com/article/1134817-overview
https://emedicine.medscape.com/article/292105-overview
https://emedicine.medscape.com/article/1136393-overview
https://emedicine.medscape.com/article/1188764-overview
https://emedicine.medscape.com/article/123702-overview
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"Sleep apnea in this population might not 

present with the typical risk factors of obesity 

or snoring or feeling tired." 

While the new study "adds to the 

understanding that there's a link between 

sleep and cognitive impairment, the direction 

of that link isn't entirely clear," Colelli said. 

"It’s slowly becoming appreciated that the 

relationship might be bidirectionality, where 

sleep apnea might be contributing to the 

cognitive impairment and cognitive 

impairment could be contributing to the sleep 

issues." 

The study highlights how essential sleep is to 

mental health, Colelli said. "I feel, and I'm sure 

you do too, that if you don't get good sleep, 

you feel tired during the day and you may not 

have the best concentration or memory." 

"Future research should be directed to see if 

treatment of sleep disorders with continuous 

positive airway pressure (CPAP), which is the 

gold standard, and various other treatments, 

can improve outcomes." Future research 

should also examine OSA prevalence in larger 

cohorts, he added. 

(Anderson, 2021) 

 

Association Between Sleep Duration and 

Cognitive Decline5 

Introduction 

The proportion of older people has increased 

rapidly in recent decades such that 12% of the 

global population in 2015 was 60 years or 

older. By 2050, this proportion is projected to 

be greater than one-fifth of the population. 

Consequently, the number of older adults with 

cognitive impairment and dementia is 

increasing rapidly. Dementia is one of the most 

common and serious disorders in later life. It is 

responsible for a large proportion of disability 

and mortality in older people and imposes a 

huge burden of long-term care for families and 

society. No effective therapies are available for 

treating dementia; therefore, the 

development of dementia prevention 

strategies has become a priority. During the 

long preclinical phase of dementia, 

accelerated cognitive decline is regarded as a 

cardinal marker. Thus, the identification of risk 

factors for cognitive decline is of great 

significance for dementia prevention. 

Previous studies have reported a strong 

association between sleep and cognitive 

function in older adults. Although a number of 

cohort studies have examined whether 

baseline sleep duration was associated with 

cognitive decline and incident dementia, the 

results were inconsistent. Some cohort studies 

observed sleep duration to be statistically 

significantly associated with cognitive decline 

and incident dementia, whereas other studies 

did not reach this conclusion. However, the 

sample sizes of most previous studies were 

small. In addition, the magnitude of the 

association between sleep duration, especially 

extreme sleep duration (≤4 or ≥10 hours per 

night), and various cognitive domains is 

unclear. Therefore, a large cohort study is 

needed to explore the association between 

sleep duration and the trajectory of cognitive 

decline. 

Discussion 

In this pooled cohort study of large groups 

from the ELSA and the CHARLS, a statistically 

significant inverted U-shaped association was 

observed between sleep duration and 

cognitive function. We also found that 

extreme sleep duration at baseline, including 4 

hours or less or 10 hours or more per night, 

was statistically significantly associated with 

faster cognitive decline during 100 000 person-

years of follow-up. These findings were 

consistent in both the ELSA and the CHARLS 
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despite the substantial cultural and 

racial/ethnic differences.  

In the present longitudinal study, a differential 

association was detected between sleep 

duration and distinct cognitive aspects, and 

memory was the main cognitive domain 

altered among the 3 domains measured. 

Memory impairment is the core symptom of 

dementia and can be considered a factor in the 

conversion from mild cognitive impairment to 

dementia. Previous studies have indicated that 

acute sleep deprivation impairs memory 

encoding and consolidation and that short 

sleep duration is associated with an increase in 

the risk of developing memory deficits. 

Moreover, epidemiological studies have found 

that long sleep duration is statistically 

significantly associated with memory deficits 

in both middle-aged adults and older 

participants, even after controlling for 

comorbidities, anxiety, and depression. These 

data suggest that memory may be altered by 

changes in sleep habits. 

The mechanisms underlying the association 

between sleep duration and cognitive decline 

remain unclear, although several plausible 

biological pathways have been identified. 

Although the cerebral cortex normally thins 

with age, a longitudinal study reported an 

association between sleep durations of more 

or less than 7 hours and increased cortical 

thinning in the frontotemporal areas among 

cognitively normal older adults. Patel et al 

suggested that activity in the interleukin 6 and 

C-reactive protein inflammatory pathways 

could be elevated by excessive sleep duration, 

and they reported a linear association 

between interleukin 6, C-reactive protein, and 

sleep duration. Furthermore, inflammatory 

disorders have been shown to mediate age-

related cognitive impairment.  

With respect to short sleep duration, long-

term fatigue might be an intermediate variable 

impacting cognitive decline. Brief periods of 

sleep deprivation have been associated with 

an increase in hippocampal synaptic plasticity, 

contributing to subsequent impaired cognitive 

function. The amyloid cascade hypothesis that 

regards the deposition of amyloid plaques as a 

crucial event for the etiology of Alzheimer 

disease might explain the underlying 

mechanism of sleep deprivation–induced 

impairment. A randomized clinical trial in 

healthy middle-aged men indicated that even 

1 night of sleep deprivation could elevate 

cerebrospinal fluid levels of Aβ42 protein. Tau, 

a microtubule-associated protein and another 

accelerator of Alzheimer disease–related 

neurodegeneration, has also been found to 

increase by 50% in human cerebrospinal fluid 

and by 100% in mouse interstitial fluid during 

chronic sleep deprivation.  

Conclusions 

A statistically significant inverted U-shaped 

association was observed between sleep 

duration and cognitive function, as well as 

subsequent decline. Extreme sleep duration 

(ie, ≤4 or ≥10 hours per night) was associated 

not only with lower cognitive function at 

baseline but also with faster cognitive decline 

during the follow-up assessments. The 

inverted U-shaped association indicates that 

cognitive function should be monitored in 

middle-aged and older individuals with 

insufficient or excessive sleep duration. Future 

mechanism studies and intervention studies 

examining the association between sleep 

duration and cognitive decline are needed. 

(Y, et al., 2020) 
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Visual dysfunction predicts Parkinson’s-

linked cognitive decline 18 months ahead6 

Simple vision tests can predict which people 

with Parkinson’s disease will develop cognitive 

impairment and possible dementia 18 months 

later, according to a study from University 

College London (UCL). 

The study adds to evidence that vision changes 

precede the cognitive decline that occurs in 

many, but not all, people with Parkinson’s. 

In another study, the same research team 

found that structural and functional 

connections of brain regions become 

decoupled throughout the entire brain in 

people with Parkinson’s disease, particularly 

among people with vision problems. 

The two studies together show how losses and 

changes to the brain’s wiring underlie the 

cognitive impairment experienced by many 

people with Parkinson’s disease. 

Lead author Dr Angeliki Zarkali (Dementia 

Research Centre, UCL Queen Square Institute 

of Neurology) said: “We have found that 

people with Parkinson’s disease who have 

visual problems are more likely to get 

dementia, and that appears to be explained by 

underlying changes to their brain wiring. 

“Vision tests might provide us with a window 

of opportunity to predict Parkinson’s dementia 

before it begins, which may help us find ways 

to stop the cognitive decline before it’s too 

late.” 

For the first study the researchers studied 77 

people with Parkinson’s disease and found 

that simple vision tests predicted who would 

go on to get dementia after a year and a half. 

Dementia is a common, debilitating aspect of 

Parkinson’s disease, estimated to affect 

roughly 50% of people within 10 years of a 

Parkinson’s diagnosis. 

These longitudinal findings add weight to 

previous studies that were done at one time 

point, which had suggested that performance 

in vision tests, involving commonly used eye 

charts and skewed images of cats and dogs, 

was linked to the risk of cognitive decline. 

The study also found that those who went on 

to develop Parkinson’s dementia had losses in 

the wiring of the brain, including in areas 

relating to vision and memory. The researchers 

used recently developed methods to analyse 

finely detailed MRI scans, enabling them to 

pick up the damage to the brain’s white 

matter. The researchers identified white 

matter damage to some of the long-distance 

wiring connecting the front and back of the 

brain, which helps the brain to function as a 

cohesive whole network. 

The second study involved 88 people with 

Parkinson’s disease (33 of whom had visual 

dysfunction and were thus judged to have a 

high risk of dementia) and 30 healthy adults as 

a control group, whose brains were imaged 

using MRI scans. 

In the healthy brain, there is a correlation 

between how strong the structural (physical) 

connections between two regions are, and 

how much those two regions are connected 

functionally. That coupling is not uniform 

across the brain, as there is some degree of 

decoupling in the healthy brain, particularly in 

areas involved in higher-order processing, 

which might provide the flexibility to enable 

abstract reasoning. Too much decoupling 

appears to be linked to poor outcomes. 

The researchers found that people with 

Parkinson’s disease exhibited a higher degree 

of decoupling across the whole brain. Areas at 

the back of the brain, and less specialised 

areas, had the most decoupling in Parkinson’s 

patients. 
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Parkinson’s patients with visual dysfunction 

had more decoupling in some, but not all brain 

regions, particularly in memory-related 

regions in the temporal lobe. 

The research team also found changes to the 

levels of some neurotransmitters (chemical 

messengers) in people at risk of cognitive 

decline, suggesting that receptors for those 

transmitters may be potential targets for new 

drug treatments for Parkinson’s dementia. 

Notably, while dopamine is known to be 

implicated in Parkinson’s, the researchers 

found that other neurotransmitters – 

acetylcholine, serotonin and noradrenaline – 

were particularly affected in people at risk of 

cognitive decline. 

Angeliki said: “The two papers together help us 

to understand what’s going on in the brains of 

people with Parkinson’s who experience 

cognitive decline, as it appears to be driven by 

a breakdown in the wiring that connects 

different brain regions.” 

Study details (1): Visual Dysfunction Predicts 

Cognitive Impairment and White Matter 

Degeneration in Parkinson’s Disease 

Study details (2): Organisational and 

neuromodulatory underpinnings of structural-

functional connectivity decoupling in patients with 

Parkinson’s disease  

(Zarkali, et al., 2021) 

Theme 2: Stuttering 

The New Neuroscience of Stuttering7 

Gerald Maguire has stuttered since childhood, 

but you might not guess it from talking to him. 

For the past 25 years, Maguire — a psychiatrist 

at the University of California, Riverside — has 

been treating his disorder with antipsychotic 

medications not officially approved for the 

condition. Only with careful attention might 

you discern his occasional stumble on 

multisyllabic words like "statistically" and 

"pharmaceutical." 

Maguire has plenty of company: More than 70 

million people worldwide, including about 3 

million Americans, stutter — that is, they have 

difficulty with the starting and timing of 

speech, resulting in halting and repetition. 

That number includes approximately 5 percent 

of children, many of whom outgrow the 

condition, and 1 percent of adults. Their 

numbers include presidential candidate Joe 

Biden, deep-voiced actor James Earl Jones and 

actress Emily Blunt. Though those people and 

many others, including Maguire, have 

achieved career success, stuttering can 

contribute to social anxiety and draw ridicule 

or discrimination by others. 

Maguire has been treating people who stutter, 

and researching potential treatments, for 

decades. He receives daily emails from people 

who want to try medications, join his trials, or 

even donate their brains to his university when 

they die. He's now embarking on a clinical trial 

of a new medication, called ecopipam, that 

streamlined speech and improved quality of 

life in a small pilot study in 2019. 

Others, meanwhile, are delving into the root 

causes of stuttering, which also may point to 

novel treatments. In past decades, therapists 

mistakenly attributed stuttering to defects of 

the tongue and voice box, to anxiety, trauma 

or even poor parenting — and some still do. 

Yet others have long suspected that 

neurological problems might underlie 

stuttering, says J. Scott Yaruss, a speech-

language pathologist at Michigan State 

University in East Lansing. The first data to 

back up that hunch came in 1991, Yaruss says, 

when researchers reported altered blood flow 

in the brains of people who stuttered. Over the 

past two decades, continuing research has 

https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28477
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28477
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.28477
https://www.nature.com/articles/s42003-020-01622-9
https://www.nature.com/articles/s42003-020-01622-9
https://www.nature.com/articles/s42003-020-01622-9
https://www.nature.com/articles/s42003-020-01622-9
https://www.theatlantic.com/magazine/archive/2020/01/joe-biden-stutter-profile/602401/
https://www.theatlantic.com/magazine/archive/2020/01/joe-biden-stutter-profile/602401/
https://www.stutteringhelp.org/famous-people/james-earl-jones
https://www.stutteringhelp.org/famous-people/emily-blunt
https://jamanetwork.com/journals/jamaneurology/article-abstract/590851
https://jamanetwork.com/journals/jamaneurology/article-abstract/590851
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made it more apparent that stuttering is all in 

the brain. 

"We are in the middle of an absolute explosion 

of knowledge being developed about 

stuttering," Yaruss says. 

There's still a lot to figure out, though. 

Neuroscientists have observed subtle 

differences in the brains of people who stutter, 

but they can't be certain if those differences 

are the cause or a result of the stutter. 

Geneticists are identifying variations in certain 

genes that predispose a person to stutter, but 

the genes themselves are puzzling: Only 

recently have their links to brain anatomy 

become apparent. 

Maguire, meanwhile, is pursuing treatments 

based on dopamine, a chemical messenger in 

the brain that helps to regulate emotions and 

movement (precise muscle movements, of 

course, are needed for intelligible speech). 

Scientists are just beginning to braid these 

disparate threads together, even as they forge 

ahead with early testing for treatments based 

on their discoveries. 

Slowed Circuitry 

Looking at a standard brain scan of someone 

who stutters, a radiologist won't notice 

anything amiss. It's only when experts look 

closely, with specialized technology that shows 

the brain's in-depth structure and activity 

during speech, that subtle differences 

between groups who do and don't stutter 

become apparent. 

The problem isn't confined to one part of the 

brain. Rather, it's all about connections 

between different parts, says speech-language 

pathologist and neuroscientist Soo-Eun Chang 

of the University of Michigan in Ann Arbor. For 

example, in the brain's left hemisphere, people 

who stutter often appear to have slightly 

weaker connections between the areas 

responsible for hearing and for the 

movements that generate speech. Chang has 

also observed structural differences in the 

corpus callosum, the big bundle of nerve fibers 

that links the left and right hemispheres of the 

brain. 

These findings hint that stuttering might result 

from slight delays in communication between 

parts of the brain. Speech, Chang suggests, 

would be particularly susceptible to such 

delays because it must be coordinated at 

lightning speed. 

Chang has been trying to understand why 

about 80 percent of kids who stutter grow up 

to have normal speech patterns, while the 

other 20 percent continue to stutter into 

adulthood. Stuttering typically begins when 

children first start stringing words together 

into simple sentences, around age 2. Chang 

studies children for up to four years, starting as 

early as possible, looking for changing patterns 

in brain scans. 

It's no easy feat to convince such young 

children to hold still in a giant, thumping, 

brain-imaging machine. The team has 

embellished the scanner with decorations that 

hide all the scary parts. ("It looks like an ocean 

adventure," Chang says.) In kids who lose their 

stutter, Chang's team has observed that the 

connections between areas involved in 

hearing and ones involved in speech 

movements get stronger over time.  

But that doesn't happen in children who 

continue to stutter. 

In another study, Chang's group looked at how 

the different parts of the brain work 

simultaneously, or don't, using blood flow as a 

proxy for activity. They found a link between 

stuttering and a brain circuit called the default 

mode network, which has roles in ruminating 

over one's past or future activities, as well as 

https://onlinelibrary.wiley.com/doi/10.1002/hbm.23590
https://onlinelibrary.wiley.com/doi/10.1002/hbm.23590
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daydreaming. In children who stutter, the 

default mode network seems to insert itself — 

like a third person butting in on a romantic 

date — into the conversation between 

networks responsible for focusing attention 

and creating movements. That could also slow 

speech production, she says. 

These changes to brain development or 

structure might be rooted in a person's genes, 

but an understanding of this part of the 

problem has also taken time to mature. 

All in the Family 

In early 2001, geneticist Dennis Drayna 

received a surprising email: "I am from 

Cameroon, West Africa. My father was a chief. 

He had three wives and I have 21 full and half 

siblings. Almost all of us stutter," Drayna 

recalls it saying. "Do you suppose there could 

be something genetic in my family?" 

Drayna, who worked at the National Institute 

on Deafness and Other Communication 

Disorders, already had a longstanding interest 

in the inheritance of stuttering. His uncle and 

elder brother stuttered, and his twin sons did 

so as children. But he was reluctant to make a 

transatlantic journey based on an email, and 

wary that his clinical skills weren't up to 

analyzing the family's symptoms. He 

mentioned the email to current National 

Institutes of Health director Francis Collins 

(director of the National Human Genome 

Research Institute at that time), who 

encouraged him to check it out, so he booked 

a ticket to Africa. He has also traveled to 

Pakistan, where intermarriage of cousins can 

reveal gene variants linked to genetic 

disorders in their children. 

Even with those families, finding the genes was 

slow going: Stuttering isn't inherited in simple 

patterns like blood types or freckles are. But 

eventually, Drayna's team identified mutations 

in four genes — GNPTAB, GNPTG and NAGPA 

from the Pakistan studies, and AP4E1 from the 

clan in Cameroon — that he estimates may 

underlie as many as one in five cases of 

stuttering. 

The Dopamine Connection 

Maguire has been tackling stuttering from a 

very different angle: investigating the role of 

dopamine, a key signaling molecule in the 

brain. Dopamine can ramp up or down the 

activity of neurons, depending on the brain 

location and the nerve receptors it sticks to. 

There are five different dopamine receptors 

(named D1, D2, and so on) that pick up the 

signal and respond. 

During the 1990s, Maguire and colleagues 

were among the first to use a certain kind of 

brain scan, positron emission tomography, on 

people who stutter. They found too much 

dopamine activity in these people's brains.  

Researchers created mice with a mutation in a gene 

that, in people, is linked to stuttering. The mutant mice 

vocalized haltingly, with longer pauses between 

syllables, similar to what's seen in human stuttering. 

That extra dopamine seems to stifle the 

activity of some of the brain regions that 

Chang and others have linked to stuttering. 

Backing up the dopamine connection, other 

researchers reported in 2009 that people with 

a certain version of the D2 receptor gene, one 

that indirectly enhances dopamine activity, are 

more likely to stutter. 

So Maguire wondered: Could blocking 

dopamine be the answer? Conveniently, 

antipsychotic drugs do just that. Over the 

years, Maguire has conducted small, 

successful clinical studies with these 

medications including risperidone, olanzapine 

and lurasidone. (Personally, he prefers the last 

https://www.sciencedirect.com/science/article/abs/pii/S0094730X16300754
https://www.sciencedirect.com/science/article/abs/pii/S0094730X16300754
https://www.sciencedirect.com/science/article/abs/pii/S0094730X16300754
https://www.nejm.org/doi/pdf/10.1056/NEJMoa0902630
https://www.nejm.org/doi/pdf/10.1056/NEJMoa0902630
https://www.sciencedirect.com/science/article/pii/S0002929715004097
https://www.sciencedirect.com/science/article/pii/S0002929715004097
https://journals.lww.com/neuroreport/Abstract/1997/02100/Increased_dopamine_activity_associated_with.37.aspx
https://journals.lww.com/neuroreport/Abstract/1997/02100/Increased_dopamine_activity_associated_with.37.aspx
https://www.nature.com/articles/jhg200960/
https://www.nature.com/articles/jhg200960/
https://www.nature.com/articles/jhg200960/
https://journals.lww.com/psychopharmacology/Abstract/2000/08000/Risperidone_for_the_Treatment_of_Stuttering.13.aspx
https://www.tandfonline.com/doi/abs/10.3109/10401230490452834
https://www.ingentaconnect.com/contentone/fmc/acp/2017/00000029/00000003/art00006
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because it doesn't cause as 

much weight gain as the 

others.) The result: "Your 

stuttering won't completely 

go away, but we can treat 

it," he says. 

None of those medications 

are approved for stuttering 

by the US Food and Drug 

Administration, and they 

can cause unpleasant side effects, not just 

weight gain but also muscle stiffness and 

impaired movement. In part, that's because 

they act on the D2 version of the dopamine 

receptor. Maguire's new medication, 

ecopipam, works on the D1 version, which he 

expects will diminish some side effects — 

though he'll have to watch for others, such as 

weight loss and depression. 

In a small study of 10 volunteers, Maguire, 

Yaruss and colleagues found that people who 

took ecopipam stuttered less than they did 

pre-treatment. Quality-of-life scores, related 

to feelings such as helplessness or acceptance 

of their stutter, also improved for some 

participants. 

Ecopipam isn't the only treatment under 

consideration. Back in Michigan, Chang hopes 

that stimulation of specific parts of the brain 

during speech could improve fluency. The 

team uses electrodes on the scalp to gently 

stimulate a segment of the hearing area, 

aiming to strengthen connections between 

that spot and the one that manages speech 

movements. (This causes a brief tickle 

sensation before fading, Chang says.) The 

researchers stimulate the brain while the 

person undergoes traditional speech therapy, 

hoping to enhance the therapy's effects. 

Because of the Covid-19 pandemic, the team 

had to stop the study with 24 subjects out of a 

planned 50. They're analyzing the data now. 

Ten adult volunteers who stuttered were given 

ecopipam, a drug that blocks one version of the 

dopamine receptor, for 8 weeks. They stuttered 

significantly less when they were on the drug than they 

had before the treatment. 

Connecting the Dots 

Dopamine, cellular waste disposal, neural 

connectivity — how do they fit together? 

Chang notes that one of the brain's circuits 

involved in stuttering includes two areas that 

make and use dopamine, which might help 

explain why dopamine is important in the 

disorder. 

She hopes that neuroimaging can unite the 

different ideas. As a first stab, she and 

collaborators compared the problem areas 

identified by her brain scans to maps of where 

various genes are active in the brain. Two of 

Drayna's genes, GNPTG and NAGPA, were 

active at high levels in the speech and hearing 

network in the brains of non-stutterers, she 

saw. That suggests those genes are really 

needed in those areas, bolstering Drayna's 

hypothesis that defects in the genes would 

interfere with speech. 

The team also observed something novel: 

Genes involved in energy processing were 

active in the speech and hearing areas. There's 

a big rise in brain activity during the preschool 

years, when stuttering tends to start, Chang 

says. Perhaps, she theorizes, those speech-

processing regions don't get all the energy 

they need at a time when they really need to 

https://escholarship.org/uc/item/8ct0028k
https://clinicaltrials.gov/ct2/show/NCT03437512
https://clinicaltrials.gov/ct2/show/NCT03437512
https://human.brain-map.org/
https://human.brain-map.org/
https://www.sciencedirect.com/science/article/pii/S0301008219303363
https://www.biorxiv.org/content/10.1101/848796v1.full
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be cranking at maximum power. With that in 

mind, she plans to look for mutations in those 

energy-control genes in children who stutter.  

(Dance, 2020) 

 

Youth Stuttering Tied to Early Onset Type 2 

Diabetes in Males8 

Young men who stutter may be at increased 

risk for early onset type 2 diabetes, new data 

suggest. 

The findings, from a unique analysis of data 

from Israeli youth evaluated for military 

service, were published online January 15 in 

the Journal of Clinical Endocrinology and 

Metabolism by Avishai M. Tsur, MD, of the 

Israeli  

Defense Forces Medical Corp, Ramat Gan, 

Israel, and colleagues. 

Among more than 4000 males aged 16-20, 

those who stuttered had a 30% greater risk for 

developing type 2 diabetes overall and more 

than double the risk for developing type 2 

diabetes prior to age 40 years compared with 

those who didn't stutter. 

The risk was independent of body mass index 

(BMI), comorbidities, and socioeconomic 

status. The same association wasn't found 

among females, but stuttering is four times 

more common among men than women, the 

authors note.   

"The main clinical takeaway is that stuttering is 

a medical condition that requires careful risk 

stratification and mitigation of concomitant 

diabetes risk factors. This is of special 

importance since people with stuttering tend 

to avoid medical encounters," senior author 

Gilad Twig, MD, PhD, associate professor in 

medicine at the Hebrew University of 

Jerusalem, told Medscape Medical News. 

Is it Stress? 

One plausible mechanism is social 

anxiety leads to high cortisol levels, the 

authors say, noting: "Chronic stress and 

increased secretion of cortisol could increase 

the risk for type 2 diabetes independently 

from obesity." 

Other possible explanations include 

dysregulation of brain dopamine metabolism 

— which has been linked to both stuttering 

and type 2 diabetes — altered cerebral blood 

flow leading to impairment of glucose sensing 

neuronal networks in the hypothalamus, and 

certain structural abnormalities in the brain 

that appear in both stuttering and type 2 

diabetes. 

Regardless, Twig says, "Our results highlight 

the importance of reduction of other 

modifiable risk factors for diabetes, especially 

obesity, and the importance to adopt a healthy 

lifestyle. We also think that people with 

stuttering may deserve a tighter follow-up, but 

additional studies are needed to confirm this." 

(Tucker, 2021) 

 

Theme 3: Vegan and Vegetarian 

Vegan diet significantly alters metabolism 

and depletes nutrients in the young9 

A small Finnish study found that vegan 

children to have significantly altered 

metabolism and lower vitamin A and D status 

compared to children with no special diet, 

reports MedicalBrief. 

A pilot study at the University of Helsinki on 

the metabolic effects of full vegan diet on 

young children. concludes that vegan diet has 

a broad effect on children’s metabolism. 

Serum biomarker levels for vitamins A and D, 

cholesterol forms and essential amino acids 

were significantly lower in children on vegan 

https://emedicine.medscape.com/article/117853-overview
http://academic.oup.com/jcem/advance-article-abstract/doi/10.1210/clinem/dgaa988/6101161
https://emedicine.medscape.com/article/290854-overview
https://emedicine.medscape.com/article/290854-overview
https://emedicine.medscape.com/article/123702-overview
https://reference.medscape.com/drug/intropin-dopamine-342435
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diet compared to age-adjusted omnivores. In 

addition, docosahexaenoic acid is absent from 

vegan diet. 

Vegan diets gain popularity especially among 

young adults, and through choices of the 

families vegan diet is becoming more common 

in young children, too. The motives behind 

choosing a vegan lifestyle are ecological, 

ethical and health-related: vegan diets exclude 

all animal-based products. It is recommended 

that full vegan diet is always supplemented 

with vitamin B12, vitamin D and iodine, and 

based on individual assessment the 

supplementation for calcium, vitamin B2, iron 

and zinc may be needed. 

Except for vitamin D, the study did not find 

differences between diet groups in the levels 

of these nutrients in young children. All of the 

participated vegan children used regular 

vitamin B12, and all but one used regular 

vitamin D and iodine supplementation, 

indicating that Finnish vegan families are well 

familiar with the previously known nutritional 

requirements of vegan diets. However, current 

nutritional recommendations are based on 

studies conducted on adult vegans, and 

previous studies on metabolic effects of vegan 

diets in children do not exist. 

In their recently published article Dr Topi 

Hovinen, and Dr Liisa Korkalo, together with 

the multidisciplinary team led by academy 

professor Anu Suomalainen-Wartiovaara and 

docent Maijaliisa Erkkola studied 

comprehensively the nutrition and 

metabolism of 40 healthy children in day-cares 

of Helsinki. 

The children were following a vegan, 

vegetarian or omnivore diet according to the 

choice of their families. Their nutritional 

intake, metabolic biomarkers and 

micronutrient statuses were extensively 

studied. 

The children on a fully vegan diet were found 

to have significantly lower vitamin D levels 

compared to children without a special diet 

despite having regular vitamin D 

supplementation and blood samples being 

collected in late summer. Surprisingly, also 

their vitamin A status was lowered. Levels for 

LDL and HDL cholesterol, essential amino acid 

and docosahexaenoic acid, a fatty acid with a 

central role in development of visual function, 

were low while folate levels were remarkably 

high in vegan children. 

According to the researchers, the new findings 

motivate further and larger studies on the 

health consequences of a vegan diet in young 

children. “Our results indicate that the health 

effects of strict diets on children cannot be 

extrapolated from studies on adults. In 

addition to vitamin D intake, attention must be 

paid to adequate intake of vitamin A and 

protein from various sources.” says Hovinen. 

(Vegan diet significantly alters metabolism and 

depletes nutrients in the young, 2021) 

 

Vegan Diet Alters Microbiome and Insulin 

Sensitivity, Drops Weight10 

Becky McCall 

September 17, 2019 

BARCELONA — A low-fat vegan diet induces 

changes in gut microbiota that are related to 

altered body composition and insulin 

sensitivity, and result in weight loss, according 

to results of a randomized controlled trial in 

overweight/obese adults. 

Over the 16-week intervention, body weight 

was significantly reduced in individuals on the 

vegan diet compared with those who stayed 

on their everyday (nonvegan) diet, with a loss 

of –5.8 kg (P < .001), which was largely because 

of a drop in fat mass, with a treatment effect 
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of –3.9 kg (P < .001). Visceral fat was also 

significantly reduced with the vegan eating 

plan. 

No calorie restriction was imposed in either 

diet. 

Hana Kahleova, MD, PhD, director of clinical 

research at the Physicians Committee for 

Responsible Medicine (PCRM), Washington, 

DC — the main remit of which is to promote 

plant-based diets — led the work and will 

present the findings here at the European 

Association for the Study of Diabetes (EASD) 

2019 Annual Meeting. 

"This is a pretty good result of about one 

pound or half a kilogram [weight loss] on 

average per week in the vegan group," said 

Kahleova. 

Kahleova explained that previous work has 

shown individuals can lose twice as much 

weight on a vegan diet as a nonvegan diet with 

the same calorie intake. "In conducting our 

study, we wanted to find out why this is so," 

she noted in an interview with Medscape 

Medical News. 

The results hint at changes to the gut 

microbiome producing beneficial effects, she 

said. 

"Eating a plant-based diet with ample fiber 

changes the gut microbiome composition for 

the better by feeding the right kind of 

bacteria...notably short-chain fatty acid 

producing Faecalibacterium prausnitzii, 

[which] deliver many metabolic benefits 

including weight loss, increased insulin 

sensitivity, and fat loss, including visceral fat 

loss," she noted.  

However, Emma Elvin, senior clinical advisor at 

Diabetes UK, cautioned that more research is 

needed "to understand how plant-based diets 

affect gut microbiota and — crucially — what 

distinct effects can be attributed to the diet 

being specifically vegan compared to it being 

reduced calorie before recommending the 

widespread adoption of a vegan approach." 

"It's true that many of the foods in a balanced 

vegan diet are good for us, but that doesn't 

mean all vegan diets are healthy," she added. 

"That said, evidence to date has shown certain 

foods in plant-based diets — such as fruits, 

vegetables, and wholegrains — have been 

associated with reducing the risk of type 2 

diabetes." 

Gut Microbiome Changes of Vegan Versus 

Everyday Diet 

For the study, 148 overweight/obese adults 

with no history of diabetes were randomized 

to follow a low-fat vegan diet (n = 73) or no 

dietary changes (n = 75). The average age in 

the vegan and control groups was 53 years and 

57 years, respectively; 60% and 67% were 

women, respectively; and body mass index 

was around 33 kg/m3 in both groups. 

The vegan diet contained no animal products 

and comprised legumes, nuts, vegetables, 

fruit, and wholegrains. Calorie intake was 

unrestricted in both groups. 

The objective of the study was to test the 

effect of the plant-based vegan diet on gut 

microbiota composition, body weight, body 

composition, and insulin sensitivity over 16 

weeks. 

"We were interested in metabolic outcomes," 

Kahleova explained. 

"We've known for a while that plant-based 

diets are very effective for weight 

management, because unlike many diets, the 

vegan one is sustainable over the long term 

and the benefits go beyond the immediate 

intervention. By comparison, the keto diet, for 

example, is good while you're on it but people 

https://www.medscape.com/viewcollection/34955
https://www.medscape.com/viewcollection/34955
https://www.medscape.com/viewcollection/34955
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come off it and regain above their original 

weight." 

However, she added that, to date, there was 

little understanding of the mechanisms driving 

the benefits of a vegan diet, which this study 

and others aim to shed light on. 

F. prausnitzii Feed on Fiber and Induce Fat 

Loss, Including Visceral Fat 

When the gut microbiome composition of 

participants was assessed, Kahleova and 

colleagues found the whole family of 

bacteroidetes was increased in those on the 

vegan diet. 

And one species was found to be especially 

important — Faecalibacterium prausnitzii. 

"The relative abundance of F. prausnitzii 

increased in the vegan group and was 

associated with a treatment effect of +4.8%," 

Kahleova reported. 

"Lower counts of these bacteria have been 

described in patients with diabetes, and this 

has been associated with insulin resistance 

and inflammation," she added. 

F. prausnitzii produces short-chain fatty acids, 

and these have many metabolic benefits 

including prevention of cardiovascular disease, 

insulin sensitizing effects, and positive effects 

on the immune system. 

These short-chain fatty acids are produced by 

these bacteria, which feed on fiber abundant 

in plant-based food but not in animal products. 

"The more plants eaten, the more these 

bacteria are fed and the greater the amount of 

short-chain fatty acids produced," explained 

Kahleova. 

"The increase in F. prausnitzii seen in our study 

correlated with weight loss and an increase in 

insulin sensitivity," she said. 

And crucially, two thirds of the weight loss was 

"explained by fat loss," she noted, adding that 

"visceral fat was also lost readily on the vegan 

diet." 

Vegan vs Vegetarian Diet and the Challenges 

of Being Vegan 

Prior studies have shown that vegans have a 

lower risk of diabetes than even vegetarians, 

Kahleova said. A vegetarian diet is more liberal 

and can have high levels of saturated fat, she 

noted. 

But she acknowledged that changing to a 

vegan diet is not without its challenges. 

"It can be difficult at the start, for example, in 

finding and making recipes, as well as eating 

out. Also, we often eat the same as, or need to 

cook for, our families," she said. 

She also cautioned guarding against a drop in 

vitamin B12 levels that can be associated with 

a vegan diet. 

Patients with diabetes taking metformin 

(which also lowers vitamin B12) and especially 

older people (taking metformin or not), may 

be vitamin B12 deficient, and these people 

may need to take supplements, she advised. 

(McCall, 2019) 

 

A Pesco-Mediterranean Diet With 

Intermittent Fasting Introduction11 

As Homo sapiens, we are evolutionarily 

adapted to obtain calories and nutrients from 

plant and animal sources; accordingly, humans 

are classified as opportunistic omnivores. The 

chemistry and anatomy of our digestive tract 

testify to our omnivorous lineage. Indigestible 

fiber—found only in plants—is vital for 

gastrointestinal tract health; and like 

herbivores, we have sucrases in our gut 

enabling us to digest fruit. On the other hand, 

like carnivores, we have numerous proteases 

in our gut specifically designed to help digest 

animal protein. 
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Archeological and anthropological data show 

that pre-agricultural hunter-gatherer societies 

derived 14% to 50% of calories consumed from 

animal-based foods such as wild fish, seafood, 

wild birds, eggs, and game meats, which are 

typically low in saturated fats and rich in 

omega-3 fatty acids (ω-3FAs). Still, plant-rich 

diets confer health benefits including reduced 

risk for cardiovascular disease (CVD).  

Vegans and vegetarians, compared with 

nonvegetarians, have lower body mass 

indexes with favorable levels of blood pressure 

and low-density lipoprotein cholesterol (LDL-

C). Lacto-ovo vegetarian diets (no animal-

based food eggs and dairy) generally show no 

adverse effects; however, veganism (no 

animal-based food) can result in deficiencies of 

important nutrients such as vitamin B12, high-

quality proteins, iron, zinc, ω-3FA, vitamin D, 

and calcium. Moreover, plant-based diets 

comprised of sweets, refined grains, fries, 

chips, and other processed foods correlate 

with worse CVD outcomes, whereas 

vegetarian diets emphasizing fresh produce, 

nuts, legumes, whole grains, tea, and coffee 

associate with improved outcomes.  

Dietary sources of vitamins B12 and D are 

almost solely animal products. Without 

adequate supplementation, deficiency of 

these nutrients can cause neurocognitive 

deficits, anemia, and immunodeficiency. 

Studies suggest that prolonged strict veganism 

increases the risk for bone fractures and 

sarcopenia, and depressive symptoms 

increase with the number of food groups 

excluded. Attaining optimal health while 

following a vegan diet requires ongoing 

attention to detail and a sophisticated 

understanding of supplementation. 

In contrast, many people in modern Western 

cultures overconsume meat, particularly 

highly processed meat from animals raised in 

inhumane conditions, fed unnatural foods, and 

often treated with hormones and antibiotics. 

This predisposes to a wide range of chronic 

illnesses prevalent in our society including 

CVD, diabetes, and cancers of the 

gastrointestinal tract. Thus, although many 

individuals will benefit from a reduction in the 

consumption of meat, especially processed 

meat, modest amounts of wholesome animal-

based foods such as fish and fermented dairy 

products continue to play an essential role in 

the ideal diet.  

In this review, we propose the Pesco-

Mediterranean diet as a solution to this 

"omnivore's dilemma" about what to eat. 

Scientific evidence will be presented to 

support the Pesco-Mediterranean diet, which 

is modeled on the traditional eating patterns 

of Mediterranean populations. It is a plant-rich 

diet with seafood as the predominant source 

of animal protein. Intermittent fasting is also 

recommended, because it was an inherent 

feature of these traditional cultures and it 

promotes health.  

Traditional Mediterranean Diet: Gold Standard 

for Cardiovascular Health 

The Mediterranean diet is so named because 

this was the style of eating adopted by many 

of the cultures living on or near the shores of 

the Mediterranean Sea. Elizabeth David wrote 

that the Mediterranean diet comes "from the 

blessed lands of sun and sea and the olive 

trees". Ecological abundance fostered the 

regular consumption of plant foods (fruits, 

vegetables, legumes, whole grains, seeds, tree 

nuts, and olives), fish/seafood, and olive oil as 

the principal fat source, along with moderate 

amounts of dairy products (particularly yogurt 

and cheese) and eggs, as well as modest 

alcohol consumption (ideally red wine with the 

evening meal), but few red and processed 

meats (Central Illustration).  
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Many epidemiological studies and randomized 

clinical trials indicate that this traditional 

Mediterranean diet is associated with lower 

risks for all-cause and CVD mortality, coronary  

heart disease, metabolic syndrome, diabetes, 

cognitive decline, neurodegenerative diseases 

(including Alzheimer's disease), depression, 

overall cancer mortality, and breast and 

colorectal cancers.  

Seafood as Key Component of the 

Mediterranean Diet 

Fish and seafood in general are important 

components of the Mediterranean diet. 

Epidemiological studies support the 

cardioprotective properties of fish and ω-3FA 

consumed with the usual diet. A meta-analysis 

of 16 cohort studies with 422,786 

observations, focused on dietary fatty acids 

and CVD risk, reported a significant 13% risk 

reduction when comparing extremes of 

omega-3 fatty acid intake. Similarly, a 

consortium of 19 observational studies from 

16 countries reported that plasma or adipose 

tissue levels of ω-3FA (objective biomarkers of 

intake) were associated with a reduced risk of 

fatal and nonfatal coronary heart disease 

comparing extreme quintiles. Higher fish 

consumption (as long as the fish is not fried) 

has been associated with reduced risk of heart 

failure and a reduction in the incidence of 

metabolic syndrome.  

The 2015 to 2020 Dietary Guidelines for 

Americans recommend that adults consume 

fish and/or seafood at least twice per week, 

totaling at least 8 to 10 oz/week, preferably in 

place of other protein foods such as red meat, 

poultry, or eggs. In a 2018 Science Advisory, 

the American Heart Association recommended 

"1 to 2 seafood meals per week be included to 

reduce the risk of congestive heart failure, 

coronary heart disease, ischemic stroke, and 

sudden cardiac death, especially when seafood 

replaces the intake of less healthy foods". 

Central Illustration. Pesco-Mediterranean Diet Pyramid 

 

Health Benefits of Mediterranean, Vegetarian, 

and Pesco-vegetarian Diets 

The PREDIMED (Prevención con Dieta 

Mediterránea) study was a randomized clinical 

trial (RCT) of primary CVD prevention 

conducted in Spain in older individuals at high 

risk but with no CVD at enrollment, testing 3 

diets: a Mediterranean diet supplemented 

with extra-virgin olive oil (EVOO), a 

Mediterranean diet supplemented with mixed 

nuts (walnuts, almonds, and hazelnuts), or a 

low-fat diet. The groups consuming the 

Mediterranean diet supplemented with EVOO 

or nuts had statistically significant reductions 

of 29% for major adverse CVD events —

myocardial infarction (MI), stroke, and death 

from these causes (Figure 1)—and 42% for 

stroke. During the 4.8-year long PREDIMED 

study, the dietary changes in the groups 

randomized to the Mediterranean diet that 
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were significantly different from those in the 

control group were: 1) increased intake of 

EVOO and nuts; 2) increased intake of 

fish/seafood and legumes; and 3) increased 

total fat intake from 39% to 42%, but a 

decrease in saturated fat consumption from 

10% to 9%. Deviations in the randomization 

protocol affecting 12% of participants 

occurred in PREDIMED, but reanalysis of the 

data did not change the results.  

Only 2 large RCTs have examined the effects of 

the Mediterranean diet on hard CVD events: 

PREDIMED in primary prevention of CVD, and 

the Lyon Diet Heart study in MI survivors, 

which also had impressive results (73% 

reduction in reinfarction rates at 27 months), 

albeit the intervention arm did not exactly 

follow a traditional Mediterranean diet (little 

olive oil consumption and a margarine 

enriched in alpha-linolenic acid as main dietary 

fat). Of note, PREDIMED also tested for the 

first time the effects of the Mediterranean diet 

on the incidence of other CVD-related 

outcomes, including peripheral artery disease, 

atrial fibrillation, and diabetes. Table 1 

summarizes the results of these RCTs. 

A meta-analysis of 5 prospective dietary 

studies evaluated long-term coronary artery 

disease (CAD) mortality rates among 

vegetarian and nonvegetarian cohorts from 

Western countries. Compared with regular 

meat-eaters, CAD mortality was 34% lower in 

pescatarian (plant-rich diet with seafood as 

main source of meat), 34% lower in lacto-ovo-

vegetarians, 26% lower in vegans, and 20% 

lower in occasional meat-eaters.  

The Adventist Health Study 2 was a 6-year 

prospective study that enrolled 73,308 

subjects in the North American Adventists. 

This study reported a decreased incidence of 

all-cause mortality when comparing 

vegetarians with nonvegetarians. However, 

when the vegetarians were stratified into 

vegans, lacto-ovo vegetarians, pesco-

vegetarians, and semi-vegetarians, the pesco-

vegetarians had lowest risks for all-cause 

mortality, CVD mortality, and mortality from 

other causes (Figures 2A to 2C).  

Fish and Seafood in the Diet 

The Pesco-Mediterranean eating style is 

primarily a plant-rich diet, but the aquatic 

animal food sources provide an array of 

vitamins, minerals, and other nutrients, some 

of which are not readily accessible in 

vegetarian or vegan diets. Fish and other 

seafood are not just rich in ω-3FA, but are 

generally good sources of zinc, iodine, 

selenium, B vitamins, calcium, and 

magnesium. Furthermore, fish and seafood 

provide high-quality protein, which is both 

satiating and helpful for the building and 

maintenance of muscle and bone mass. 

Two recent systematic reviews comprising 

106,237 mother-offspring pairs, and 25,960 

children reported that fish/seafood 

consumption was associated with dose-

dependent benefits to neurocognitive 

development that became significant at 4 

oz/week and increased from there. Adverse 

neurocognitive outcomes were not seen even 

with the highest amounts of fish/seafood 

consumption (>100 oz/week), despite 

associated increases in mercury exposures. 

Even so, it is prudent to choose low-mercury 

fish, such as salmon, sardines, trout, herring, 

and anchovies, all of which are naturally high 

in ω-3FA, and scallops, shrimp, lobster, 

oysters, and clams—which are not as high in ω-

3FA, but remain low in mercury. It is best to 

use lower temperatures (target internal 

temperature 145º or until flesh is opaque and 

separates easily with fork); avoid charring or 

burning fish/seafood, which can introduce 

carcinogenic compounds.  

javascript:showModal('T1');p
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AF = atrial fibrillation; ALA = alpha-linolenic acid; CI = confidence interval; CVD = cardiovascular disease; EVOO = extra-

virgin olive oil; HR = hazard ratio; MeDiet = Mediterranead diet; MI = myocardial infarction; PAD = peripheral artery 

disease; PREDIMED = PREvención conDIeta MEDiterránea; RR = risk ratio. 

∗ Nonfatal MI, nonfatal stroke and death from CV causes.

 

Other Key Components of the Mediterranean 

Diet: EVOO, Nuts, and Legumes 

Unrestricted use of EVOO in the kitchen and at 

the table is the foundation of the traditional 

Mediterranean diet, although olive oil quality 

is crucial. Unlike the common variety of olive 

oil and most edible seed oils—which are 

refined, EVOO is unrefined. It is obtained by 

cold pressing olives, and in this sense is 

equivalent to a pure olive juice. EVOO retains 

hydrophilic components of olives, among 

them highly bioactive polyphenols, which are 

believed to underlie many of EVOO's 

cardiometabolic benefits, such as reduced LDL-

C and increased high-density lipoprotein 

cholesterol, improved vascular reactivity,  
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Figure 2. Association of Dietary Patterns With All-Cause, 

Ischemic Heart Disease, and Other Mortality From 

Adventist Health Study 2 (A) Association of dietary 

patterns with all-cause mortality from Adventist Health 

Study 2. (B) Association of dietary patterns with 

ischemic heart disease mortality from Adventist Health 

Study 2. (C) Association of dietary patterns with other 

mortality from Adventist Health Study 2. 

enhanced high-density lipoprotein cholesterol 

functionality, and a lower diabetes risk. 

Importantly, the EVOO arm of the PREDIMED 

trial provided first-level scientific evidence of 

its cardioprotective effects within the context 

of the Mediterranean diet.  

Given the bitter taste of polyphenols, their 

presence in olive oil is readily perceived as a 

tingling or burning in the back of the throat 

that appears a few seconds after swallowing a 

sample of the EVOO. Since vegetables are at 

the basis of the Pesco-Mediterranean diet, 

generous use of EVOO (along with vinegar) for 

dressing salads and vegetable dishes 

encourages the consumption of higher 

amounts of these plant foods. EVOO is also 

recommended for simmering minced 

tomatoes, garlic, onions, and aromatic herbs 

as a "sofrito" sauce to use on vegetables, 

pasta, rice, fish or legumes, as recommended 

in the PREDIMED Mediterranean diets (Table 

2). 

Tree nuts are an integral component of the 

traditional Mediterranean diet. Nuts are 

nutrient-dense foods rich in unsaturated fats, 

fiber, protein, polyphenols, phytosterols, 

tocopherols, and nonsodium minerals. This 

unique nutritional profile makes nuts one of 

the most effective foods for improving long-

term health outcomes. RCTs have shown that 

diets enriched with nuts produce 

cardiometabolic benefits including 

improvements in insulin sensitivity, LDL-C, 

inflammation, and vascular reactivity. 

Observational studies have suggested that nut 

consumption is associated with decreased 

incidence and mortality rates from both CVD 

and CAD, as well as decreased risks of atrial 

fibrillation and diabetes. In 1 arm of the 

PREDIMED trial, 1 daily serving of mixed nuts 

resulted in a 28% reduction in CVD risk, again 

providing first-level scientific evidence for the 

cardioprotective effect of nuts within the 

context of the Mediterranean diet. Generous 

intake of nuts does not promote weight gain 

because of increased satiety and reduced 

metabolizable energy (part of nuts' fat is lost in 

the feces because of incomplete digestion).  

 

 

javascript:showModal('T2');p
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EVOO = extra-virgin olive oil. 

∗ A sauce made with tomato and onion, typically including garlic and aromatic herbs slowly simmered in olive oil. 

Legumes also play a central role in the 

traditional Mediterranean diet, and they are 

an excellent source of vegetable protein, 

folate, and magnesium and fiber, and like 

other seeds, are rich in polyphenols. 

Consumption of legumes has been linked to a 

reduced risk of incident and fatal CVD and CAD, 

as well as improvements in blood glucose, 

cholesterol, blood pressure, and body weight. 

Legumes, like fish, are a satiating and healthy 

substitute for red meat and processed meats. 

Two important sources of protein in the usual 

diet, dairy products and eggs, need to be 

mentioned. Dairy products contribute 

important nutrients to the diet, including 

protein, nonsodium minerals, probiotics, and 

vitamin D. Although there is no clear 

consensus among nutrition experts on the role 

of dairy products in CVD risk, they are allowed 

in this Pesco-Mediterranean diet. Fermented 

low-fat versions, such as yogurt, kefir, and soft 

cheeses, are preferred; butter and hard cheese 

are discouraged, because they are high in 

saturated fats and salt.  

Whole grains, such as barley, whole oats, rye, 

corn, buckwheat, brown rice, and quinoa, are 

an integral part of the traditional 

Mediterranean diet. Anecdotally, Americans 

often consider pasta, pizza, and white bread to 

be central components of the Mediterranean 

diet. Commercial, precooked pasta or pizza 

should be consumed only in small amounts in 

the Pesco-Mediterranean diet, but homemade 

pizza and mixed pasta dishes, or mixed rice 
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dishes like paella, a staple in many regions of 

Spain, are legitimate and healthy 

Mediterranean foods. Pasta is an example of a 

starchy food that has a low glycemic index 

despite being a refined carbohydrate. In the 

context of a low glycemic index dietary pattern 

such as the Mediterranean diet, pasta does not 

adversely affect adiposity and may even help 

reduce body weight according to a recent 

meta-analysis of RCTs. The results of 2 recent 

large Italian cross-sectional studies concur 

with the RCTs' findings. Likewise, there is no 

evidence that consumption of pasta promotes 

cardiometabolic risk factors.  

The staple beverage of this diet is water—

either still or carbonated, which can be 

flavored but not sweetened. Unsweetened tea 

and coffee are noncaloric beverages rich in 

antioxidants, particularly polyphenols, and are 

associated with improved CVD outcomes. If 

alcohol is consumed at all, dry red wine is 

recommended, with the ideal amount being a 

single glass (≤6 oz) for women and 1 or 2 

glasses/day for men (6 to 12 oz) consumed 

with meals.  

Intermittent Fasting/Time-restricted Eating 

Unlike modern humans, our ancient ancestors 

did not have access to an unlimited supply of 

food throughout the year. Nor did they 

routinely eat 3 large meals plus snacks on a 

daily basis. Instead, they were typically 

engaged in a daily struggle to hunt and gather 

food, often in harsh milieus with sparse 

resources and seasonal scarcity. These 

environmental challenges were the grist for 

the evolutionary mill, whereby Homo 

sapiens became genetically adapted to 

respond to intermittent fasting by becoming 

more resistant to stress.  

Time-restricted eating, 1 type of intermittent 

fasting, is the practice of limiting the daily 

intake of calories to a window of time usually 

between 6 to 12 h each day. Intermittent 

fasting when done on a regular basis has been 

shown to decrease intra-abdominal adipose 

tissue and reduce free-radical production. This 

ancient evolutionarily conserved adaptation 

also elicits powerful cellular responses that 

improve glucose metabolism and reduce 

systemic inflammation, and may also reduce 

risks of diabetes, CVD, cancer, and 

neurodegenerative diseases.  

After a 12-h overnight fast, insulin levels are 

typically low, and glycogen stores have been 

depleted. In this fasted state, the body starts 

mobilizing fatty acids from adipose cells to 

burn as metabolic fuel instead of glucose. This 

improves insulin sensitivity. Time restricted 

eating is not more effective for weight loss 

than standard calorie-restriction diets, but it 

does appear to enhance cardiovascular health 

even in nonobese people. Fasting may also 

lower blood pressure and resting heart rate, 

and improve autonomic balance with 

augmented heart-rate variability. However, 

the evidence regarding time restricted eating 

remains preliminary, mostly based on animal 

models and observational human studies. The 

most popular form of time-restricted eating 

involves eating 2 rather than 3 meals and 

compressing the calorie-consumption 

window. No head-to-head studies have been 

performed to assess the optimal time window, 

but a 16:8 fasting to eating ratio is the most 

popular.  

(Drillinger, 2020) 

 

Are Vegetarian and Vegan Diets Best for 

Preventing and Treating Diabetes?12 

A quick Internet search would yield plenty of 

popular articles that advocate a vegetarian 

diet. According to certain websites, such a diet 

prevents the onset of diabetes or, in the case 
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of confirmed diabetes, enables one to stop 

treatments. 

Of course, such claims are completely false. 

What's more challenging, however, is to 

determine whether a vegetarian diet is the one 

that should be recommended on a first-line 

basis in patients with diabetes in the hopes of 

achieving diabetic control and preventing 

complications. 

Interpret Studies With Caution 

Although the incidence of diabetes in certain 

studies was lower by up to one half in the 

followers of a vegetarian diet, it must be borne 

in mind that this is a typical situation where it 

is impossible to establish a causal link between 

a way of eating and a disease risk, given the 

importance of confounding factors. Being a 

vegetarian is associated, on average, with a 

largely healthier lifestyle. This is common 

knowledge. 

As for randomized trials, it must be said that 

they are of short duration. For the most part, 

when we look at the meta-analyses, we find 

greater weight loss with vegetarian diets than 

with the diets tested in the control groups. 

The main hypothesis for explaining this 

difference in weight loss between the groups 

is that in the open-label studies, the 

participants in the intervention group were 

more or less consciously influenced to lose 

weight, even if, in principle, weight loss was 

not an objective. Therefore, weight loss would 

have been what was responsible for the 

improvement in glycemic control rather than 

the quality of the diet, per se. 

Also, it is well known that high-protein or high-

fat diets have a dramatic effect on glycemic 

control in patients with diabetes, in addition to 

bringing about rapid weight loss. 

What About the Mediterranean Diet? 

Last, to the best of my knowledge, no 

randomized trial has ever compared a 

vegetarian diet with a Mediterranean-type 

diet, which contains foods of animal origin. 

This is a major shortcoming. 

Ideally, these diets should be compared if one 

really wants to conclude that vegetarianism is 

superior. It is a shortcoming all the more so 

because there is abundant literature in favor of 

the Mediterranean diet for preventing and 

treating cardiometabolic risk factors, and 

especially for improving glycemic control in 

diabetics. 

Although no clinical trial has compared the 

vegetarian diet with the Mediterranean diet, 

there is a recently published network meta-

analysis from which one can make an indirect 

comparison between the vegetarian and 

Mediterranean diets and, more generally, 

other types of diets—namely, the Paleo diet, 

high-protein diet, low-carb diet, and a diet 

with low glycemic index and load. 

The overall finding of this network meta-

analysis is in favor of the Mediterranean diet 

when it comes to glycemic control. The 

Mediterranean diet seems to be at least as 

effective or even superior to a vegetarian diet, 

which does not fare so badly either and which 

is associated with better diabetes control. 

(Hansel, 2018) 

 

Vegetarian Diet Improves HbA1c, Reduces CV 

Risk in Diabetes13 

Vegan and vegetarian diets help lower HbA1c 

and cholesterol levels and improve other 

cardiometabolic risk factors in middle-aged, 

overweight people controlling their type 2 

diabetes with medications, say authors of a 

literature review published online in Clinical 

Nutrition. 

https://emedicine.medscape.com/article/117853-overview
https://emedicine.medscape.com/article/117853-overview
https://www.clinicalnutritionjournal.com/article/S0261-5614(18)30220-6/fulltext
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Effie Viguiliouka, MSc, with the Clinical 

Nutrition and Risk Factor Modification Center 

at St. Michael's Hospital in Toronto, Ontario, 

and colleagues, analyzed findings from nine 

randomized controlled trials involving 664 

participants who were taking oral glucose-

lowering drugs, insulin, lipid-lowering agents, 

and/or anti-hypertensive agents. 

They found that vegetarian diets compared 

with nonvegetarian diets improved the 

primary outcome of HbA1c by 0.29%. 

While the HbA1c reduction may seem 

moderate, Cara Schrager, MPH, RD, CDE, of the 

Joslin Diabetes Center in Boston, 

Massachusetts, pointed out that the 

improvement is the same as the therapeutic 

threshold the US Food and Drug 

Administration uses when considering new 

medications for diabetes. 

Schrager told Medscape Medical News that 

this level of reduction suggests that patients 

could consider moving toward a plant-based 

diet with primarily vegetables, fruits, whole 

grains, and legumes, perhaps even before they 

move to diabetes medications. 

Vegetarian Diet Also Helped Reduce BMI 

Other results included reductions in fasting 

glucose of 0.56 mmol/L; LDL-cholesterol (0.12 

mmol/L); non-HDL-cholesterol (0.13 mmol/L); 

body weight (2.15 kg or 4 lbs, 12 oz); body 

mass index (BMI) (0.74 kg/m2), and waist 

circumference (2.86 cm) with the vegetarian 

compared with nonvegetarian diets. 

No significant differences were seen in blood 

pressure, fasting insulin, HDL-cholesterol, or 

triglycerides. 

Only diets that excluded meat and fish (from 

vegan [no animal products] to vegetarian diets 

that included eggs and dairy products) were 

considered vegetarian in the meta-analysis. 

It Doesn't Have to Be All or Nothing: How to 

Move Away From Meat 

Zeratsky emphasized that moving away from 

meats and toward vegetables, fruits, and 

whole grains doesn't have to be an all-or-

nothing effort. 

A good start is cutting meat consumption at a 

meal from 8 oz to 6 oz and filling the plate with 

more fruits and vegetables to curb hunger, she 

said. 

"It is a shock to the system if you suddenly stop 

eating a certain group of foods," she said. 

Some foods, such as lasagna or chili, have 

comparable meatless versions, she noted, and 

beans can add bulk. Adding protein sources 

such as tofu and tempeh can also give dishes a 

meaty texture. 

(Frellick, 2018) 

 

https://emedicine.medscape.com/article/2089224-overview
https://emedicine.medscape.com/article/2172172-overview
https://emedicine.medscape.com/article/2074115-overview
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QUESTIONNAIRE 
MP4 (21) Part 1 

Whole body health: nightmares, sleep, cognitive decline, stuttering and diet 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Theme 1 
Nightmares: An Independent Risk Factor for Heart 

Disease?1 

 
Question 1: Which one of the following occurrences was 
independently linked to an increased risk for cardiovascular 
disease (CVD), during a study on army veterans with a mean 
age of 38 years? 
 

A: Forgetfulness 
B: Frequent nightmares  
C: Intermittent sleepiness 
D: Obsessive punctuality 
E: All the above 
 

Question 2: Since the veteran study was based on self-
reported data, more research is required, and the 
correlation between nightmares and heart disease is a very 
timely topic with COVID-19, as more people may be having 
nightmares. Is this statement TRUE or FALSE?  
 

A: TRUE  
B: FALSE 

 
Question 3: It is important to document occurrences of 
nightmares in a patient’s record, especially a patient with 
which of the following conditions?  
 

A: Atrial fibrillation  
B: Cardiovascular disease  
C: Diabetes  
D: Hypertension  

 
Sleep Dysfunction in Women2 

 
Question 4: Which of the following occurrences related to 
sleep dysfunction are described as: “Difficulty with 
maintaining sleep, fragmented sleep”? 
 

A: Circadian rhythm 
B: Sleep-disordered breathing 
C: Sleep-maintenance insomnia  
D: Sleep-onset insomnia 
E: Restless leg syndrome 
 

Question 5: Which one of the following is TRUE regarding 
the Helsinki Health Study, where more than 8000 men and 
women were observed over a five-year period?   
 

A: Major weight gain was associated with reduced 
sleep time in middle-aged men 

B: Major weight gain was associated with increased 
sleep time in middle-aged men 

C: Minor weight gain was associated with reduced 
sleep time in middle-aged women 

D: Major weight gain was associated with reduced 
sleep time in middle-aged women  

 
Question 6: Is it TRUE that men who reported poor sleep 
also reported greater psychological distress, including 
depression and anger? 
 

A: YES 
B: NO  
 

Question 7: Untreated or undertreated sleep apnea may 
lead to which of the following?  
 

A: Cardiac arrhythmias  
B: Hypertension  
C: Congestive cardiac failure  
D: None of the above 
 

Question 8: Obstructive sleep apnea (OSA) is mostly evident 
during which stage of sleep?  
 

A: Stage 1 non-REM sleep 
B: Stage 2 non-REM sleep 
C: Stage 3 non-REM sleep 
D: REM sleep  

 
Question 9: Which deficiency has been implicated, most 
consistently, in the pathophysiology of restless legs 
syndrome?   
 

A: Iron  
B: Zinc 
C: Vitamin A 
D: Vitamin E 

 
 
 
 
 
 
 
 
 
 
 
 



Question 10: Which of the following statements are TRUE 
with regards to REM sleep behaviour disorders (RBD)?   
 

A: RBD has been reported in 60-100% of patients with 
sinusitis 

B: RBD has been associated with the development of 
cancer 

C: Women with sleep apnea had a higher prevalence 
of REM-related sleep disordered breathing 
compared to men  

D: RBD is classified as insomnia with a presentation of 
no dreams 

E: Idiopathic RBD has been associated with the 
development of Parkinson disease  

 
For Refractory Obstructive Sleep Apnea, Surgery May Be 

Effective 
 

Question 11: Almost one billion people globally are 
estimated to have OSA. Which percentage of these people is 
estimated to not be able to tolerate CPAP? 
 

A: Almost 90% 
B: 50%  
C: About 25% 
D: Only 10% 

 
Question 12: According to Dr Soose, surgery has many 
benefits and works for some, but is not worth doing in 
patients …………………………? 
 

A: Who are morbidly obese  
B: Who are depressed 
C: Who have a bad heart  
D: Who are on blood thinners  
E: Who smoke 

 

Question 13: The combined palatal and tongue surgery, that 
may help reduce the number of apnea and hypopnea events, 
involves which of the following? 
 

A: Removal of tonsils  
B: Re-positioning if the palate  
C: Low risk radiofrequency to the tongue  
D: None of the above 

 
Question 14: According to Dr Vargas, 
uvulopalatopharyngoplasty, is the best option for OSA 
treatment, because soft tissue never grows back, which 
means the outcome of the surgery is lasting. Is this 
statement TRUE or FALSE?  
 

A: TRUE 
B: FALSE  

 
Sleep Apnea, Cognitive Impairment Common Bedfellows 
 
Question 15: Which ratio of patients with cognitive 
impairment have obstructive sleep apnea, according to a 
study? 
 

A: Less than a quarter 
B: Almost a hundred percent 
C: More than half  
D: Three quarters 

 
 
 

END 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



QUESTIONNAIRE 
MP4 (21) Part 2 

Whole body health: nightmares, sleep, cognitive decline, stuttering and diet 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Sleep Apnea, Cognitive Impairment Common Bedfellows 
(continued) 

 
Question 1: A study showed that OSA severity was 
correlated with actigraphy-derived sleep variables, including 
which of the following?  
 

A: More awakenings  
B: Lower sleep efficiency  
C: Lower total sleep time  
D: Greater sleep onset latency  
 

Question 2: Is it TRUE that sleep apnea may present 
differently in those with cognitive impairment, and might 
not present with the typical risk factors of obesity or snoring 
or feeling tired?  
 

A: YES  
B: NO 

 
Association Between Sleep Duration and Cognitive Decline 

 
Question 3: The proportion of people 60 years and older is 
projected to be ……. of the global population in 2050?   
 

A: < 12%  
B: > 20%  
C: < 5% 
D: > 50% 

 
Question 4: During the pooled cohort study of large groups 
from the ELSA and the CHARLS, which of the following 
findings were made?  
 

A: That extreme sleep duration at baseline was 
statistically significantly associated with faster 
cognitive decline  

B: That a statistically significant upright U-shaped 
association was observed between sleep duration 
and cognitive function 

C: That extreme sleep duration at baseline, ten hours 
or more, was not associated with faster cognitive 
decline 

D: That a statistically significant inverted U-shaped 
association was observed between sleep duration 
and cognitive function  

 
Question 5: Which one of the following is the core symptom 
of dementia? 
 

A: Muscle dystrophy 
B: Movement impairment 
C: Facial expression impairment 
D: Memory impairment  
 

 

Question 6: Is it TRUE or FALSE that previous studies have 
indicated that acute sleep deprivation does not impair 
memory encoding and consolidation?  
 

A: TRUE 
B: FALSE  

 
Question 7: Which of the following are associated with 
cognitive decline? 
 

A: More or less than seven hours of sleep  
B: Increased age  
C: Inflammatory disorders  
D: None of the above 

 
Question 8: Extreme sleep duration was associated with 
which of the following? 
 

A: Higher cognitive function at baseline 
B: Slower cognitive decline during follow-up 
C: Lower cognitive function at baseline  
D: Faster cognitive decline during follow-up  

 
Visual dysfunction predicts Parkinson’s-linked cognitive 

decline 18 months ahead 
 
Question 9: According to a study done by the University 
College London, which simple tests can predict which people 
with Parkinson’s disease will develop cognitive impairment 
and possible dementia eighteen months later?   
 

A: Smell and taste tests 
B: Visual and hearing tests 
C: Tactile tests 
D: None of the above  

 
Question 10: With regards to the decoupling of the 
structural and functional connections of the brain, is it TRUE 
that all people with visual dysfunction have Parkinson’s 
disease and/or dementia? 
 

A: YES 
B: NO  

 
Question 11: With regard to the longitudinal findings of the 
two studies, which of the following statements are TRUE?  
 

A: Simple vision tests predicted which Parkinson’s 
patients would get dementia after a year and a half  

B: The performance in vision tests, involving 
commonly used eye charts, and skewed images of 
cats and dogs, was not linked to the risk of cognitive 
decline 

C: Those who went on to develop Parkinson’s 
dementia had losses in the wiring of the brain, 
including in areas relating to vision and memory  

D: All the above 



Question 12: Researchers found that, apart from dopamine, 
which other neurotransmitters were particularly affected in 
people at risk of cognitive decline?   
 

A: Gamma-aminobutyric acid 
B: Acetylcholine  
C: Epinephrine 
D: Noradrenaline  
E: Serotonin  

 
Question 13: According to research, which of the following 
neurotransmissions relate to decoupling in Parkinson’s 
overall?   
 

A: Dopaminergic transmission  
B: Cholinergic transmission 
C: Noradrenergic transmission 
D: Serotonergic transmission  

 

Theme 2 
The New Neuroscience of Stuttering 

 
Question 14: How many people stutter globally?   
 

A: About 3 million 
B: Between 10 and 15 million 
C: More than 70 million  
D: Less than 5 million 

 
Question 15: In the past decades, therapists mistakenly 
attributed stuttering to which of the following? 
 

A: Altered blood flow in the brain 
B: Anxiety  
C: Trauma  
D: Poor parenting  
E: Defects to the tongue and voice box  

 
 
 

END 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



QUESTIONNAIRE 
MP4 (21) Part 3 

Whole body health: nightmares, sleep, cognitive decline, stuttering and diet 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

The New Neuroscience of Stuttering (continued) 
 

Question 1: Stuttering can result from which of the 
following? 
 

A: Weaker connections between areas in the brain 
responsible for hearing and for the movements that 
generate speech  

B: Weaker connections in the brain’s right hemisphere 
C: Structural differences in the corpus callosum  
D: All the above 

 
Question 2: Approximately what percentage of children who 
stutter, grow up to have normal speech patterns?  
 

A: 20% 
B: 40% 
C: 60% 
D: 80%  

 
Question 3: The observation of children over a four-year 
period by Chang’s team found that the connection between 
areas involved in which of the following get stronger over 
time in children who outgrow stuttering, but not in those 
who continue to stutter? 
 

A: Sight 
B: Hearing  
C: Speech movements  
D: Emotion 
 

Question 4: Is it TRUE that stuttering is inherited in simple 
patterns like blood types or freckles are? 
 

A: YES 
B: NO  

 
Question 5: Which of the following statements are CORRECT 
with regard to studies done on dopamine and stuttering? 
 

A: In the 1990’s Maguire and his team found too much 
dopamine activity in the brains of people who 
stutter  

B: In 2009 researchers reported that people with a 
certain version of the D2 receptor gene are less 
likely to stutter 

C: According to Maguire’s small clinical studies, 
antipsychotic medication blocks dopamine, which 
helps treat stuttering  

D: Only antipsychotic medication with minimum side 
effects, like, risperidone and olanzapine, are 
approved by the FDA for the treatment of stuttering 

 
 
 
 

Question 6: Which of the following are currently being 
tested as possible ways of treating stuttering?  
 

A: Risperidone and olanzapine 
B: Ecopipam  
C: Stimulating specific parts of the brain during speech  
D: All the above 

 
Question 7: Chang’s team observed that genes involved in 
energy processing were active in the speech and hearing 
areas, which could possibly mean that during preschool 
years (when stuttering tends to start) those speech-
processing regions do not get all the energy they need. Is this 
statement TRUE or FALSE?  
 

A: TRUE  
B: FALSE 

 
Youth Stuttering Tied to Early Onset Type 2 Diabetes in 

Males 
Question 8: According to findings, from an analysis of data 
from more than 4000 male Israeli youth evaluated for 
military service over a period of 33 years, which percentage 
of those who stuttered had a greater chance of developing 
type 2 diabetes overall, compared to those who did not 
stutter? 
 

A: 10% 
B: 20% 
C: 30%  
D: 40% 
 

Question 9: The risk of developing type 2 diabetes in those 
who stutter, is independent of which of the following? 
 

A: Body mass index (BMI)  
B: Comorbidities  
C: Socioeconomic status  
D: None of the above 

 
Question 10: Which of the following are possible 
explanations for the link between stuttering and early onset 
type 2 diabetes?  
 

A: Chronic stress and increased secretion of cortisol 
due to social anxiety  

B: Dysregulation of brain dopamine metabolism  
C: Altered cerebral blood flow leading to impairment 

of glucose sensing in neuronal networks in the 
hypothalamus  

D: Certain structural abnormalities in the brain  
 
 
 
 
 

https://journals.lww.com/psychopharmacology/Abstract/2000/08000/Risperidone_for_the_Treatment_of_Stuttering.13.aspx
https://www.tandfonline.com/doi/abs/10.3109/10401230490452834
https://journals.lww.com/psychopharmacology/Abstract/2000/08000/Risperidone_for_the_Treatment_of_Stuttering.13.aspx
https://www.tandfonline.com/doi/abs/10.3109/10401230490452834


Theme 3: Vegan and Vegetarian 
Vegan diet significantly alters metabolism and depletes 

nutrients in the young 
 

Question 11: According to the findings of a pilot study at the 
University of Helsinki, which of the following were 
significantly lower in children on a vegan diet compared to 
age-adjusted omnivores? 
 

A: Vitamin A  
B: Essential amino acids  
C: Vitamin B12 
D: Vitamin D  
E: Cholesterol forms  

 
Question 12: Which of the following plays a central role in 
the development of visual function, and showed low levels 
in vegan children?  
 

A: Vitamin D levels 
B: Amino acids 
C: Docosahexaenoic acid  
D: Folate 

 

Question 13: Which of the following is altered with a low-fat 
vegan diet? 
 

A: Gut microbiota  
B: Brain patterns 
C: Insulin sensitivity  
D: Sensory ability 
 

Question 14: Eating a plant-based diet with ample fiber 
changes the gut microbiome composition by feeding the 
bacteria Faecalibacterium prausnitzii, produced by a short-
chain fatty acid, delivering which of the following metabolic 
benefits?  
 

A: Weight loss  
B: Increased insulin sensitivity  
C: Visceral fat loss  
D: None of the above 

 
Question 15: All the foods in a balanced vegan diet are good 
for us and all vegan diets are healthy. Is this statement TRUE 
or FALSE?  
 

A: TRUE 
B: FALSE  

 
 
 

END 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QUESTIONNAIRE 
MP4 (21) Part 4 

Whole body health: nightmares, sleep, cognitive decline, stuttering and diet 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

Vegan Diet Alters Microbiome and Insulin Sensitivity, 
Drops Weight (continued) 

 
Question 1: According to Hana Kahleova, which one of the 
following diets is sustainable over a long term and the 
benefits go beyond the immediate intervention?   
 

A: Keto 
B: Pescatarian 
C: Vegan  
D: None of the above 

 
Question 2: Is it TRUE that higher counts of F. prausnitzii 
have been described in patients with diabetes, and this is 
associated with insulin resistance and inflammation?   
 

A: YES 
B: NO  

 
Question 3: Which of the following people should especially 
be vigilant about a possible a drop in vitamin B12 when 
starting with a vegan diet? 
 

A: People in their early twenties 
B: Patients with diabetes taking metformin  
C: Older people taking metformin or not  
D: None of the above 

 
A Pesco-Mediterranean Diet with Intermittent Fasting 

 
Question 4: Which of the following is present in our gut and 
is specifically designed to help digest animal protein? 
 

A: Lipase 
B: Proteases  
C: Amylase 
D: Cellulase 

 
Question 5: Which diet has no animal-based foods except 
dairy and eggs? 
 

A: Vegan 
B: Keto 
C: Vegetarian 
D: Lacto-ovo vegetarian  

 
Question 6: Which of the following can be a result of 
Western society’s overconsumption of meat, and 
particularly highly processed meat, treated with hormones 
and antibiotics? 
 

A: Diabetes  
B: Cancers of the gastrointestinal tract  
C: Cancers of the liver 
D: Cardiovascular disease (CVD)  

 
 

Question 7: Which of the following should be consumed 
sparingly when on the Mediterranean diet? 
 

A: Fish 
B: Red meat  
C: Processed meats  
D: Nuts 
E: Red wine 

 
Question 8: A reduced risk of heart failure and a reduction 
in the incidence of metabolic syndrome is associated with 
which of the following?  
 

A: Higher beef intake (not fried) 
B: Higher fish intake (not fried)  
C: Higher poultry intake (not fried) 
D: Higher game meat intake (not fried) 

 
Question 9: Compared to regular meat-eaters, coronary 
artery disease (CAD) mortality was how much lower in 
pescatarian eaters?  
 

A: 20% 
B: 26% 
C: 30 % 
D: 34%  

 
Question 10: Fish and seafood are good sources of, and 
provide which of the following?   
 

A: Sodium and potassium 
B: Zinc and iodine  
C: B vitamins and selenium  
D: Calcium and magnesium  

 
Question 11: Salmon, sardines, trout, herring and anchovies 
are recommended because ……………………?   
 

A: They are low in ꙍ-3FA 
B: They are low in mercury 
C: They are high in ꙍ-3FA  
D: None if the above 

 
Question 12: Unrestricted consumption of which of the 
following is the foundation of the traditional Mediterranean 
diet, provided the quality is good?   
 

A: Sunflower oil 
B: Grape seed oil 
C: Extra virgin olive oil  
D: Avocado oil 

 
 
 
 



Question 13: It has been shown that diets enriched with nuts 
produce cardiometabolic benefits including improvements 
in which of the following?  
 

A: Insulin sensitivity  
B: LDL-C  
C: Inflammation  
D: Vascular reactivity  

 

Question 14: Legumes, unlike fish, is not very satiating and 
therefore not a great substitute for red meat and processed 
meats. Is this statement TRUE? 
 

A: YES 
B: NO  

 
Question 15: Which of the following dairy products are 
discouraged in the Pesco-Mediterranean diet? 
 

A: Hard cheese  
B: Yogurt 
C: Kefir 
D: Butter  
E: Soft cheeses 

 
 
 

END 
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MP4 (21) Part 5 

Whole body health: nightmares, sleep, cognitive decline, stuttering and diet 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

A Pesco-Mediterranean Diet with Intermittent Fasting 
(continued) 

 
Question 1: Which of the following is CORRECT with regard 
to pasta intake in the Pesco-Mediterranean diet? 
 

A: Commercial, precooked pasta or pizza can be 
consumed in large amounts 

B: Pasta is a starchy food that has a high glycemic 
index due to being a refined carbohydrate 

C: Homemade pizza and mixed pasta dishes are 
healthy Mediterranean foods  

D: Research shows that the consumption of pasta can 
promote cardiometabolic risk factors 

E: Pasta does not adversely affect adiposity and may 
even help reduce body weight  
 

Question 2: Intermittent fasting when done on a regular 
basis has been shown to achieve which of the following? 
 

A: Decrease intra-abdominal adipose tissue  
B: Reduce free-radical production  
C: Elicits powerful cellular responses that improve 

glucose metabolism and reduce systemic 
inflammation  

D: It may reduce risks for diabetes, CVD, cancer, and 
neurodegenerative diseases  
 

Question 3: Which fasting to eating ratio is the most 
popular?  
 

A: 8:16 
B: 16:8  
C: 8:12 
D: 12:8 

 

Are Vegetarian and Vegan Diets Best for Preventing and 
Treating Diabetes? 

 
Question 4: According to the overall findings of a network 
meta-analysis, which diet was favored when it came to 
glycemic control?  
 

A: Mediterranean diet  
B: Paleo diet 
C: High-protein diet 
D: Low-carb diet 

 
Vegetarian Diet Improves HbA1c, Reduces CV Risk in 

Diabetes 
 

Question 5: Is it TRUE that in middle-aged, overweight 
people controlling their type 2 diabetes with medications, 
vegan and vegetarian diets sometimes help lower HbA1c and 
cholesterol levels, but it does not improve cardiometabolic 
risk factors? 
 

A: TRUE 
B: FALSE  

 
 
 

END 
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Your results will be available immediately if you complete your answer sheet online. If you return your answer sheet for assessment you 
will receive feedback by email within 48hours. 

 

 
 

 
 

PERSONAL INFO 
(Complete the sections marked with an asterisk *)          

 
ANSWER SHEET 
MP4 (21) Part 5 

Whole body health: nightmares, sleep, cognitive decline, stuttering and diet 
 

 
 
 
 
 
 
 
 
 
 
 

RATE THIS ACTIVITY 

 
 

 
IMPORTANT INFO 

 
 
 
 
 
 
 

 

*FOH Number  *HPCSA No  

*Time spent 
on activity 

_____Hour   
_____Min 

If any of your personal details have 
changed please make a note here 

 

I hereby declare that the completion of this document is my own 
effort without any assistance. 

 
SIGNED:                              DATE: 

 A B C D E 

1      

2      

3      

4      

5      

POOR 
1 

 FAIR 
2 

 AVERAGE 
3 

 GOOD 
4 

 EXCELLENT 
5 

 

mailto:safocus@iafrica.com
http://foh-cpd.co.za/cpd-online/cpd-user
http://www.fohcpd.co.za/

