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ABSTRACT 

 

Treatments for preventing or slowing cognitive decline in late adulthood is an 

active area of research. Loss of cognitive function that interferes with everyday abilities 

such as learning, remembering, and exercising judgement is not a normality of aging. The 

lack of current therapies and treatments are leading to a surge of older individuals 

struggling with cognitive decline and other related dementias. Research is trending 

towards investigating the role of nutrition in the causation and prevention of age-related 

cognitive decline. Peanuts are nutrient dense foods, rich in unsaturated fatty acids, dietary 

fiber, vitamins, and bioactive compounds all of which are thought to have anti-

inflammatory properties which positively impact endothelial function, blood vessel 

health, and cognitive function. The present study examined the effects of peanut 

supplementation on cognitive function and emotional symptoms such as anxiety and 

depression. In this ongoing randomized controlled trial, 33 males and females, 60-80 

years old, were recruited. Qualified participants consumed 2 oz of peanuts daily (peanut 

group) or no peanuts/tree nuts (control group) for 12 weeks. Cognitive function, and 

anxiety and depression were measured using validated self-reported assessments and 

questionnaires. The preliminary data showed evidence that there was a significant time 

effect (p<0.001) after the 12-week intervention. Perception of everyday memory 

strategies increased by 40% in the peanut group (p=.006) and 26% in the control group 

(p<.001). On the visual sustained attention task as outcome measure of RVP A’ scores, 

there was a significant time effect (p=0.003). The within-group analysis showed that 

although RVP A’ scores increased in both groups, the increases were only statistically 
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significant in the control group (p=0.003) compared with corresponding baseline values. 

On the visual sustained attention task as outcome measure of total hits of correct target 

(RVPTH), there was a significant time effect (p=0.003). The within group analysis 

showed that the RVPTH scores (p=0.003) increased in the control group compared with 

corresponding baseline values. Emotional status was not affected by the 12-week 

intervention. The preliminary findings indicate that peanut supplementation does not 

influence emotional status, or digit span scores in older adults with no existing decline in 

cognition and emotional status. Participants in the peanut group had higher subjective 

memory strategy scores compared to participants in the control group. There was a 

modest effect on RVP task in both groups. The ongoing nature of this study warrants a 

larger sample size to confirm these findings.  
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Chapter 1 

INTRODUCTION 

 

1.1 Cognition and Aging in America and Impact on Human Health 

 

Cognitive decline in older adults: A new case of dementia is diagnosed every 3 

seconds.1 Dementia affects approximately 50 million people worldwide. This number is 

projected to reach 82 million by the year 2030 and 152 million by the year 2050. 

Alzheimer’s disease, the most common form of dementia is assumed to contribute to 60-

70% of dementia cases.1 The number of people suffering from Alzheimer’s disease is 

expected to rise from 5.1 to 13.2 million Americans by the year 2050.2 Alzheimer’s 

disease and related dementias are characterized by a decline in cognitive function 

resulting in a total decline of overall quality of life.3 Age is the greatest risk factor for 

cognitive impairment; the majority of people with Alzheimer’s are 65 and older.4 The 

increasing human life expectancy has led to a ubiquitous rise in dementia as well as other 

cognitive impairments.5 With the prevalence of cognitive decline and lack of curative 

treatment comes social and economic costs, and health care expenditures that have 

burdened the nation and posed major challenges.5 

Cognitive decline surfaces in phases: Scientists and clinicians describe three 

stages in the development and progression of Alzheimer’s disease.6 (1) Pre-clinical or 

pre-symptomatic phase, the silent stage during which senile plaques are accumulating in 

the brain but are insufficient to cause noticeable symptoms. (2) Mild cognitive 

impairment, symptoms are noticeable to the affected individual but do not interfere with 
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everyday activities. (3) Dementia, defined as significant loss of intellectual ability, 

affecting memory plus one or more other cognitive ability that interferes with everyday 

functioning.6 This progression of age-related cognitive decline, poses great threat for the 

population at large.4   

Cognitive decline poses great risks: Cognitive health plays a major role in the 

quality of life for older adults. Currently, one in ten Americans aged 65 and older suffers 

from Alzheimer’s disease and approximately 15-20% of Americans aged 65 and older 

have mild cognitive impairment.7 Cognitive impairment is a major health threat in the 

U.S. because the number of adults reaching the age of 65 and older is rapidly increasing 

and is expected to exceed 78 million by the year 2035.8  Cognition consists of a 

combination of processes within the brain and includes one’s ability to learn, remember, 

and make judgements. 9 When cognition is impaired, one’s health and well-being may be 

jeopardized.9 With cognitive decline comes the inability to care for oneself and perform 

activities of daily living.9,10 In addition to the personal burden, health care expenditures 

and large economic costs are associated with cognitive decline and are seen in the form 

of skilled nursing care, home healthcare, and hospice care.11  

Modifiable risk factors for cognitive decline: Alzheimer’s disease, the most 

common form of dementia is a progressive disease that worsens with time.12 The vast 

majority of people who develop Alzheimer’s and other forms of dementia are age 65 or 

older; however, age alone is not sufficient to cause Alzheimer’s dementia. Despite the 

unmodifiable risk factors of age, genetics, and family history, modifiable factors such as 

lifestyle behaviors and education can be altered to reduce the risk of cognitive decline 
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and dementia.12 Through consumption of foods high in polyphenols and antioxidants 

such as peanuts, endothelial function and brain function may be positively impacted, 

consequently reducing the risk of cognitive impairment.13 The proposed research will 

investigate the effects of peanut consumption on brain function in an at-risk population of 

older aged adults and will add to the existing, but limited research that is available. The 

increasing prevalence of cognitive decline is compelling and makes the study question at 

hand particularly relevant and timely. 

 

1.2 Emotional Symptoms and Aging 

Approximately one in four older adults experience some type of mental disorder 

or concern whether that may be dementia, anxiety, or depression. 14 As the population 

continues to age, the number of seniors with mental disorders is projected to double by 

the year 2030 creating a growing public health concern.14 Both anxiety and depression 

affect those in later-life and are sometimes found to co-occur becoming clinically 

pertinent due to their comorbid nature and association with higher levels of functional 

impairment.15 Thus, cognitive function as discussed above is interrelated with mental and 

emotional health. Functional impairment that has led to increased disability has been 

shown to increase the risk for depression and anxiety.15According to the CDC, depression 

is more common in people who have additional illnesses whether that may be 

Alzheimer’s, heart disease, or cancer.16 In a study conducted by, Penninx et al., the 

incidence of depression was found to increase the risk for activities of daily living 

disability and mobility disability over 6 years by 67% and 73%, respectively.17 Both 
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generalized anxiety disorder (GAD) and late onset depression (LOD) can be experienced 

in late adulthood however, this is not a normal part of the aging process. Additionally, 

these medical conditions are often misdiagnosed and downplayed. 

Generalized Anxiety Disorder (GAD): Generalized anxiety disorder (GAD), is 

the most common late life anxiety disorder and is defined as excessive anxiety or worry, 

most days for at least 6 months, about numerous things such as personal health, work, 

social interactions, and everyday routine life circumstances. Other equally prevalent types 

of anxiety disorders are panic disorder, agoraphobia, hypochondriasis, and obsessive–

compulsive disorder.18,19 GAD occurs in late life for about 25% of older adults.20 In those 

with neurocognitive disorders such as dementia, prevalence of anxiety ranges from 

approximately 17% to 52%. Additionally, older adults with anxiety symptoms along with 

mild cognitive impairment were twice as likely to convert to a diagnosis of Alzheimer’s 

disease on three-year follow-up as patients having mild cognitive impairment without 

anxiety.20 

Late Onset Depression (LOD): Depression is the most common mental health 

problem in older people and is often termed late onset depression (LOD) if having 

occurred past the age of 60-65. (14,21) LOD can present itself in many ways stemming 

from earlier life; as new-onset depression; as a mood disorder that is secondary to a 

general medical condition; or as mood symptoms secondary to previous substance or 

medication use. A higher frequency of depression is associated with aging in the case of 

increased physical disability, increased cognitive impairment, chronic medical illnesses, 

and lower socioeconomic status. Physical disability can be a risk factor for depression. 
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Physical and mental disability can lead to an increased number of negative life events; 

restriction of social or leisure activities, increase isolation and reduce quality of one’s 

social support system.22 Major depression is found to be present in about 20% of 

Alzheimer’s patients. Again, the connection between cognitive abilities and mental state 

is seen. 

Despite the disabling nature of both GAD and LOD, the medical conditions have 

been unrecognized and undertreated in older adults. The mind and the body working in 

conjunction are essential to a healthy life and must be recognized and treated as such. 

Prevention or treatment of these psychological disorders may be possible through means 

of dietary intake however further research is warranted.  

This proposed study is novel for two reasons: First, it is focused on identifying a 

solution for the lack of effective treatments for age-related cognitive decline and 

emotional symptoms by examining the role of nutrition as a prevention method. Second, 

the study will attempt to identify benefits of specifically peanut consumption which has 

not extensively been researched among older adults 60-80 years of age. Cognitive 

performance will be evaluated via the Cambridge Neuropsychological Test Automated 

Battery (CANTAB), Digit Span Questionnaire, and Multifactorial Memory Questionnaire 

(MMQ). Validated questionnaires will also be used to assess emotional symptoms. The 

hypothesis of this study is that daily intake of 2 oz of peanuts will lead to improved 

cognitive function and reduced emotional symptoms in older adults with elevated blood 

pressure (BP) or stage 1 hypertension.  
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Chapter 2 

REVIEW OF THE LITERATURE 

 

2.1 Peanuts: Nutrient Composition and Bioactive Compounds  

Lack of effective treatments has led to the investigation of the role of nutrition in the 

causation and prevention of age-related cognitive decline.23 Peanuts are nutrient dense 

foods, rich in unsaturated fatty acids, dietary fiber, vitamins such as niacin and vitamin E, 

and minerals. Providing approximately 7 grams of protein per a one ounce serving, 

peanuts are considered a high quality, plant-based protein source containing more protein 

than any other nut.24 Peanuts are a heart healthy food which can be attributed to the 

monounsaturated and polyunsaturated fats they are packed with. Additionally, peanuts 

are a low glycemic index (GI) food meaning they are digested at a slower rate and release 

sugar gradually into the bloodstream.24 Peanuts contain bioactive compounds that are 

both disease preventative and longevity promoting. These bioactive compounds are 

arginine, resveratrol, phytosterols, phenolic acids, flavonoids and P-coumaric acid.25 

Peanuts contain more arginine than any other nut. This amino acid is a precursor to nitric 

oxide which aids in the relaxation of arteries in the body, leading to improved blood flow 

which consequently results in lower blood pressure. Resveratrol improves longevity and 

performance and reduces inflammation. The roots, skin, and shell parts of a peanut 

contain this bioactive compound. The phytosterols found in peanuts have the ability to 

block the absorption of cholesterol from one’s diet and have been shown to elicit cancer-

preventing qualities. Phenolic acids exhibit defense mechanisms to keep the human body 
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healthy. Through their antioxidant functions, phenolic acids protect against oxidative 

damage diseases like coronary heart disease, stroke, and cancer. Flavonoids provide the 

color, taste, vitamins, enzymes, and fat oxidation in peanuts and are found to reduce 

inflammation and prevent platelets from sticking to arteries in the body. P-coumaric acid 

is a phenolic acid found in high amounts in peanuts. When roasted, peanuts contain 

increased levels of p-coumaric acid and therefore possess an increased total antioxidant 

capacity of up to 22%.25 

2.2 General Health Benefits of Peanuts  

Peanuts are a popular food globally and have been introduced into many cuisines 

from Chinese to African to Western cooking. As per the USDA Foreign and Agricultural 

Service, China, India, the U.S., and parts of Africa grow the most peanuts. In the U.S., 

peanuts and peanut butter make up more than two-thirds of all nut consumption.26 Not 

only are peanuts healthy, but they are inexpensive, and versatile. Humans of all ages can 

reap the benefits of peanuts. As previously mentioned, peanuts are packed with protein 

and provide nutrient-dense qualities. Peanuts are an affordable and readily available 

grocery option. Peanuts and other peanut products have been found to be less expensive 

than all other nut and meat protein sources.27 The versatility of peanuts is an additional 

benefit. Peanuts can be implemented into various salads, pasta dishes, dips, and desserts. 

Peanut in the flour or oil form can also be used in many ways. Lastly, peanuts are a 

sustainable food. Because of their long shelf-life, they are available year-round. Studies 

analyzing the health benefits of this popular food have found that peanuts help prevent 

chronic disease, lower cholesterol, manage hunger and weight, and improve the nutrient 
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quality of one’s diet.28  The Continuing Survey of Food Intake by Individuals and Diet 

and Health Knowledge Survey (CFSII/DHKS) showed that women who consumed 

peanuts had higher intakes of healthy fats, fiber, vitamin A, Vitamin E, folate, calcium, 

magnesium, zinc, and iron which lead to higher healthy eating index scores. Also shown 

by CFSII/DHKS data was the decrease in body mass index (BMI) in women who 

consumed peanuts.28 Prior findings have confirmed that peanut consumption reduces the 

risk factors of heart diseases among all ages, genders, and patients posing multiple risk 

factors.29  Of the 80,000 women who consumed one ounce of peanuts five or more times 

per week, the risk of type 2 diabetes was lowered by 20%.30 

6,000 females with diabetes from the same Nurses’ Health Study sample saw significant 

differences in their risk of heart disease after consuming one ounce of peanuts five or 

more times per week.30 In the U.S. Physicians’ Health Study following over 20,000 male 

physicians, those who ate nuts two or more times per week cut their risk of cardiac death 

in half and risk of coronary heart disease by one third.31 Furthermore, the reduced blood 

pressure that is seen in the aforementioned studies can be attributed to the 

monounsaturated fatty acids, plant proteins, magnesium, potassium and fiber found in 

peanuts.  

Additionally, peanut consumption has been found to be beneficial in the older 

aged population.32,33 The high protein content of peanuts aids muscle retention. Peanuts 

are also rich in B vitamins which are crucial for memory and cognition. Niacin and 

vitamin E, found in large amounts in peanuts, have been shown to protect against 

Alzheimer’s disease and age-related cognitive decline. The bioactive nutrient, resveratrol, 
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found in peanuts has anti-aging properties that protects cells from being damaged as well 

as inhibit cancer cell growth.32,33  

It is evident consumption of peanuts poses great health benefits for the human 

body. Prior literature has revealed an existing relationship between the gut microbiota 

and the brain.34 The role of diet regarding the gut-brain axis is an ever-growing field. 

With that being said, the abundance of prebiotic fiber and polyphenols in peanuts may 

have advantageous effects on gut microbiota. Polyphenol-rich interventions have led to 

the improvement of brain health, including cognitive functions in health young and 

middle-aged adults.34 The existing mechanism is centered around the modulation of brain 

biochemistry via the metabolites that are produced by the gut microbiota. These 

metabolites can act as neurotransmitters in the central nervous system.35 As a result, 

various diseases including depression and neurodegenerative diseases are impacted. With 

that being said, further research is warranted to expand upon the effects of peanut 

consumption on cognition and stress response.   

2.3 Peanuts and Cognitive Function 

As previously mentioned, peanuts and other nut types are novel foods for their fatty 

acid content, fiber, vitamins, minerals, phytochemicals, and polyphenols.13 Polyphenols 

elicit antioxidant and anti-inflammatory effects that are thought to be beneficial to 

endothelial function, blood vessel health and ultimately, cognitive function. The 

antioxidants present in nuts are thought to affect the physiology of the aging brain by 

protecting neuronal and cell-signaling function and maintenance.13A 5-year prospective 

cohort study conducted by Nooyens et al. demonstrated a positive association between 
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nut consumption and cognitive performance, equivalent to a substantial age reduction 

effect of 5-8 years in the highest-nut consumers.36 In another study, supplementation of 

high-oleic peanuts was shown to increase processing speed, verbal fluency, and executive 

function.37 Other research has shown eating 2-3 oz of peanuts per day improves cognitive 

function and blood circulation in the brain.38 Prior research has claimed increased 

consumption of bioactive antioxidant compounds such as those found in nuts impacts 

many risk factors related to aging and can extend health span and lifespan.39 Thus, the 

overarching goal of this proposed study is to determine the effects of daily peanut 

consumption (2oz) on cognitive function and emotional symptoms specifically in older 

aged adults.  

2.4 Peanuts and Emotional Symptoms  

Mental health is an aspect of life that one deals with daily. Anxiety, depression, 

and other mood disorders do not discriminate. Human beings of all ages experience mood 

swings, feelings of happiness, anger, and sadness. On a more serious level, some struggle 

with clinically diagnosed anxiety and depression which requires further medical attention 

and or treatment. Whether that be through counseling, medication, or seeking relief via 

nutrition and dietary habits. P-coumaric acid, present in peanuts has not only been found 

to protect the brain but has been shown to target the neurotransmitter GABA to 

potentially decrease anxiety and stress.40 GABA is an inhibitory neurotransmitter that 

blocks brain signals and decreases activity in the nervous system. When attached to a 

GABA receptor protein in the body, a calming effect is produced thus diminishing 

feelings of anxiety and stress.40 In a study conducted by Pribis et al., supplementation 
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with walnuts led to improved mood in healthy, non-depressed males41 and in a second 

study conducted by Anjom-Shoae et al., regular nut consumption was associated with a 

66% lower risk of anxiety in men.42 Existing literature focuses mainly on the younger 

population, looking at dietary patterns as a whole. For example, a diet similar to that of 

the Mediterranean diet, rich in olive oil, fish, nuts, legumes, dairy products, fruits, and 

vegetables was found to be inversely associated with the risk of depression.43 With that 

being said, little information has been established regarding solely peanut consumption in 

older aged individuals. The proposed study at hand will add to the published literature 

that claims diet and nutrition are key factors in prevention and management of mental 

disorders and will fill the gap between what is known in the younger aged populations 

and what is unknown in the older aged populations.  
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Chapter 3 

 

AIMS 

 

Aim 1: Determine the extent to which supplementation of 2oz of peanuts will yield 

improved cognitive performance on the following objective cognitive function 

assessments: Cambridge Neuropsychological Test Automated Battery (CANTAB) and 

Digit Span Questionnaire as well as subjective assessment through a Multifactorial 

Memory questionnaire (MMQ). 

 

Aim 2: Determine the extent to which supplementation of 2oz of peanuts will reduce 

emotional symptoms using validated questionnaires Geriatric Anxiety Inventory (GAI), 

and Geriatric Depression Scale (GDS).  
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Chapter 4 

METHODS 

4.1 Study Design and Intervention  

 The ongoing study is a 12-week, parallel, randomized controlled trial in which 

older adults, both male and female, between the ages of 60 and 80 years will be recruited. 

This clinical study protocol has been approved by the Institutional Review Board at the 

University of Delaware. Through randomization, participants will be allocated to either 

the intervention group (n=30) or the control group (n=30). The intervention group: the 

peanut group is provided with 2oz (340 kcal) of Planter’s Salted Dry Roasted Peanuts 

which they are asked to consume daily in addition to their normal diet for 12 weeks. The 

control group: the no peanut/nut group is asked not to consume any peanuts/nuts at all for 

the 12 weeks. Consumption of additional nuts or nut products is prohibited for both 

groups. Participants are otherwise instructed to maintain their regular diet for the duration 

of the study. There is a total of 5 in person visits during the 12-week intervention where a 

variety of questionnaires are used to evaluate cognition and emotional symptoms. 

Anthropometric measurements, and other clinical measures are also assessed during these 

in person visits. Due to the ongoing nature of the study, the current analysis only includes 

33 participants.  

4.2 Participant Recruitment, Inclusion & Exclusion Criteria  

 Recruitment strategies are diverse and utilize active methods such as newspaper, 

telephone calls, flyers posted at locations where the target population resides, via the 

College of Health Science newsletter through the University of Delaware, and online ad 
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sites such as Craigslist and Nextdoor. To date, a total of 298 individuals have been phone 

screened, 61 of which have been in-person screened. Out of the 42 eligible participants, a 

total of 33 individuals met the study inclusion and exclusion criteria and were enrolled in 

the study. 16 participants were randomized into the peanut group and 17 participants 

were randomized into the control group. 29 participants have completed the intervention, 

14 of which are in the peanut group and 15 in the control group.  

Inclusion Criteria included elevated BP (resting systolic BP between 120 and129 

mmHg and diastolic BP <80) and stage 1 hypertension (resting systolic BP between 130 

and 139 mmHg or diastolic BP between 80 and 89 mmHg) men and women between the 

ages of 60 and 80 years. 

Exclusion Criteria included male or female with a systolic blood pressure BP ≥ 

140 mmHg or diastolic BP ≥ 90 mmHg or use of antihypertensive agents, medication 

with known cognitive side effects, or diagnosed with or history of cardiovascular disease, 

stroke, diabetes mellitus, traumatic brain injury, psychiatric disorder (Parkinson’s disease 

or Huntington’s disease, e.g.), or uncontrolled disease/disorder (e.g., gastrointestinal 

disease, cancer, kidney disease). Additionally, smokers, and individuals with regular 

alcohol consumption (women >1 drink per day, men >2 drinks per day), with cognitive 

Montreal Cognitive Assessment (MoCA) score < 19/30; a history of peanut/tree nuts 

intolerance, or an allergic reaction to peanut and tree nuts were excluded from the study. 

4.3 Study Visits  

 In total, participants were required to come in for a total of five visits. All visits 

took place at the University of Delaware Tower at STAR in Newark, DE. Participants 
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were pre-screened over the phone to determine if they pre-qualified for the in-person 

screening visit. If the participant was interested, an electronic consent form was emailed 

along with a copy of all the study procedures and important information. 

4.3.1 Screening Visit  

During the screening visit, the study procedure was thoroughly explained, and 

signed consent was given. Prior to this visit, the participant was instructed to bring with 

them, a list of medications, supplements, and a completed 3-day diet record. During the 

in-person screening visit, anthropometrics were recorded. Various questionnaires 

including medical history, demographic history, physical activity, and memory/emotional 

questionnaires and tests were also completed. Among the memory tests were the 

Montreal Cognitive Assessment (MoCA), the Digit Span assessment, and the 

Multifactorial Memory Questionnaire (MMQ). The emotional questionnaires consisted of 

the Geriatric Anxiety Inventory (GAI), and the Geriatric Depression Scale (GDS). 

Participant eligibility was based on the results from this screening visit and the 

participant was compensated $10 in the form of cash or amazon gift cards upon 

completion of the visit. 

4.3.2 Baseline Visit and Final Visit  

  At the baseline visit, anthropometric measurements were gathered. The 

participant was also asked to complete the Physical Activity Scale for the Elderly 

(PASE), as well as the Cambridge Neuropsychological Test Automated Battery 

assessment (CANTAB). The participant was then randomly assigned to either the peanut 

group or the control group and instructed to start the intervention the following day and 
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continue daily for the next 12 weeks. Upon commencing the study, a six-week supply of 

salted, dry roasted Planter’s peanuts were provided to those in the peanut group. The 

second six-week supply of peanuts were sent to the participant mid-way through the 

study.  The participant was asked to record the time of peanut consumption and return 

any uneaten peanuts at termination of the study to evaluate compliance. Compensation 

for completion of the baseline visit was $20. At the final visit, all aforementioned 

measurements were repeated. Upon completion of the final visit, the participant was 

asked to fill out an exit survey and was then compensated $50.  

4.4 Demographics and Anthropometrics 

4.4.1 Demographics  

 Demographic information including age, education level, income, race, marital 

status, number of children, and employment status were collected during the screening 

visits.  

4.4.2 Anthropometrics  

 

 Upon changing into scrubs and removal of the shoes, the participant’s 

anthropometric measurements were taken. Participants were provided scrubs during each 

visit to ensure consistency. Height was measured to the nearest 0.1 centimeter (cm), 

according to NHANES guidelines, using a wall mounted stadiometer.44 To ensure proper 

measurement, participants were instructed to stand straight with their back and buttocks 

against the wall, with their heels touching the base of the measurer. Weight, in kilograms 

(kg), was measured via a digital scale.  
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Waist and hip circumference measurements (cm) were obtained using a flexible 

tape measure. Measurements were taken around the circumference of the abdomen at the 

umbilicus, anatomically on the right side of the body and were performed according to 

the NHANES guidelines.44  

4.5 Questionnaires, 3-Day Diet Record, Cognitive Function Assessments 

 

4.5.1 Questionnaires  

Physical Activity Questionnaire (PASE) 

 Physical activity was considered a confounding factor in this study. A validated 

self-reported physical activity questionnaire, the Physical Activity Scale for the Elderly 

(PASE), was administered to measure physical activity status of the older adults, ages 60-

80 participating in the study.45 The PASE is comprised of items regarding occupational, 

household, and leisure activities during the previous 7- day period. Questions regarding 

participation in leisure activities, including walking outside the home, light, moderate, 

and strenuous sport, and recreation, as well as muscle strengthening activities are asked 

and recorded as never, seldom (1-2 days/week), sometimes (3-4 days/week), and often 

(5-7 days /week). Duration of these activities is categorized as “less than 1 hour”, 

“between 1 and 2 hours”, “2 to 4 hours”, or “more than 4 hours”. Paid or voluntary work 

and the intensity of said work is recorded in total hours per week. Other questions such as 

housework, lawn work, home repair, outdoor gardening, and caring for others are asked 

and recorded as “yes” or “no”.  Participants were instructed to maintain their regular 

physical activity for the duration of the study. The PASE questionnaire was administered 

twice to the participant; at the baseline visit and the final visit. The total PASE score was 
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computed by multiplying the amount of time spent in each activity (hours/week) or 

participation (yes/no) in an activity by the empirically derived item weights and summing 

over all activities. A higher PASE score indicates a higher level of physical activity.  

Geriatric Anxiety Inventory (GAI)  

 A validated self-reported anxiety assessment questionnaire, GAI, administered to 

measure dimensional late-life anxiety severity in the geriatric population using 

“agree/disagree” format.46 This questionnaire refers to emotional functioning over one’s 

past week. Items on the 20 item GAI are scored in a single direction. A sum of all 

responses determined a measure of general anxiety symptoms, ranging from 0 to 20, with 

higher scores indicating more anxiety. 

Geriatric Depression Scale (GDS) 

 A validated self-reported measure of depression in older adults, GDS, 

administered to determine the severity of depressive symptoms in older adults. This 15-

item, short form questionnaire requires participants to respond in a “yes/no” format to 

items highly correlated with depressive symptoms.47 Of the 15 items, 10 are indicative of 

the presence of depression when answered positively while the remaining 5 items are 

indicative of depression when answered negatively.  

Multifactorial Memory Questionnaire (MMQ) 

A self-reported, multifactorial memory questionnaire (MMQ) was administered at 

baseline and after the 12-week intervention. This questionnaire assesses three dimensions 

of self-reported memory: (1) overall contentment or satisfaction with one’s own memory 

ability, (2) perception of everyday memory ability, and (3) use of everyday memory 
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strategies. Participants were asked to rate their level of agreement with each subjective 

item on a 5-point scale according to how they felt over the past two weeks.48 

4.5.2 3-Day Diet Record 

3- Day Diet Record  

A 3-day diet record (2 weekdays, and 1 weekend day) was completed prior to the 

intervention (screening) and two additional times during the study (baseline and final). 

The 3-day diet record was used to evaluate potential changes in one’s diet throughout the 

duration of the study as well as determine if changes are solely due to the consumption of 

peanuts. Participants were instructed to maintain their habitual diet for the entirety of the 

study. All diet records were reviewed with a researcher during the visits for completion 

and accuracy. Diet analysis was conducted using Nutritionist Pro. Diet info can be 

analyzed if needed as a covariate to avoid confounding results.49 

4.5.3 Cognitive function assessments  

Montreal Cognitive Assessment 

The first of the cognitive function assessments was the Montreal cognitive 

assessment (MoCA) which assesses short term memory, visuospatial abilities, executive 

functions, attention, concentration and working memory, language, and orientation to 

time and place. This assessment is administered as part of the qualification requirements 

for the study. A MoCA score <19 deems participant ineligible for the study. A low 

MoCA score indicates existing loss of cognitive function.50 

Digit Span 
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A digit span (DS) test was also administered to evaluate short-term working 

memory. Participants were presented with series of digits and instructed to immediately 

repeat these number sequences verbally forward, backward, and in ascending order. 51 

Cambridge Neuropsychological Test Automated Battery (CANTAB)  

Four cognitive domains of the Cambridge Neuropsychological Test Automated 

Battery (CANTAB Connect software 1.9.691) were administered by a trained researcher 

at baseline and after the 12-week dietary intervention. All tests were completed in a quiet 

testing room via a touch screen device and were employed to assess the participant’s 

memory ability, reaction time, rapid visual processing, and spatial working memory.52 

The paired associates learning (PAL) task assesses episodic visual memory and new 

learning. Participants were presented with six or eight boxes on the touch screen, each of 

which opened in a random order and contained a specific pattern. Following the random 

opening of each box, a specific pattern was displayed in the middle of the screen. 

Participants were asked to identify which box contained the original matching pattern. 

This task has an increasing level of difficulty ranging from two to eight patterns that need 

to be identified. The reaction time (RTI) task measures speed of response to a visual 

target. In this task, a yellow spot flashes on the touch screen beginning in just one 

location and advancing to one of five possible locations. The participant must touch the 

screen only when the yellow flash appears and must be cautious not to touch the screen 

too soon or too late. This test assesses reaction time, movement time, and accuracy. The 

rapid visual information processing (RVP) task measures visual sustained attention. A 

white box appears in the center of the touch screen device, inside which digits, from 2 to 
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9, appear in a random order at the rate of 100 digits per minute. The participants were 

instructed to press the response pad on the device when they detected any one of three 

consecutive odd or even digit sequences (for example, 2-4-6, 3-5-7, 4-6-8). Spatial 

working memory (SWM) task assesses the participant’s ability to retain spatial 

information and to utilize remembered items in their working memory. The task begins 

with several colored boxes displayed on the screen. Through process of elimination, the 

subjects were to find one ‘token’ in each of the associated boxes and use these tokens to 

fill up the empty bar on the right-hand side of the screen. The number of boxes and 

tokens gradually increases as the trials progress.  

4.6 Statistical Analysis  

 Statistical analysis was performed using IBM Statistical Package for the Social 

Sciences (SPSS) version 28.0. Descriptive statistics were performed and summarized for 

all data. Values were reported as means ± standard deviation (SD). All final 

measurements of cognition and emotional symptoms were compared to baseline to 

evaluate changes across time. A repeated measures mixed ANOVA model was utilized to 

examine the impact of group, time, and the interaction of group and time. If there were 

any significant main or interaction effects, the within-group changes in outcome variables 

(baseline-final) during the intervention period were compared using paired t-tests. In all 

statical comparisons, differences with p <0.05 were considered significant.  
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Chapter 5 

 RESULTS  

 

 

5.1 Peanut Nutrient Composition  

 

The nutrient composition including calories, carbohydrates, dietary fibers, protein, 

sodium, potassium, cholesterol, and fat for the intervention food (Planter’s Dry Roasted 

Peanuts) is displayed in Appendix A, Table 1.  

5.2 Demographics, Participant Characteristics, & Compliance   

 

The demographic characteristics of all 33 participants are presented within 

Appendix A Table 2. There were no significant differences between the two groups at 

baseline for age (65.7 ± 4.7 years in the peanut group; 68.5  ± 5.9 in the control group; 

p= 0.14), body weight (73.0  ± 14.6 kg in the peanut group; 72.1  ± 14.5 kg in the control 

group; p=0.86), height (162.8  ± 18.5 cm in the peanut group; 167.9  ± 10.2 in the control 

group; p=0.33), BMI (26.2  ± 3.5 in the peanut group; 25.4  ± 3.2 in the control group; 

p=0.50), sex (7 males and 9 females in the peanut group; 7 males and 10 females in the 

control group; p=0.89), and MoCA score (27.94 ± 0.39 in the peanut group; 27.12 ± 0.44 

in the control group; p=0.17). In terms of demographics, there were no differences 

between education level, income, marital status, ethnicity, and race. In the peanut group 

50% of participants had a 4-year college degree or less and 50% had an advanced degree. 

In the control group, 41.2% of participants had a 4-year college degree or less and 58.8% 

had an advanced degree.  

In the peanut group, 33.3% had what was considered a lower household income, 

while 66.7% had a higher household income. In the control group 43.8% had a lower 
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household income, while 56.3% had a higher household income. Majority of participants 

in both groups were married (93.8%) in the peanut group and (94.1%) in the control 

group, not Hispanic or Latino (100%), and majority white, (93.8%) in the peanut group, 

and (94.1%) in the control group. Not shown in the table are peanut group (n=1) and 

control group (n=1) preferred not to report income level. In the control group (n=1) 

preferred not to report race, also not shown in the table.  

5.3 Outcome Variables at Baseline  

The outcome variables at baseline for all 29 enrolled participants are presented in 

Appendix A Table 3. Independent t-tests were run for baseline scores for cognition scores 

such as digit span, depression scale, anxiety inventory, multifactorial memory 

questionnaire, and physical activity. Values are presented as means ± standard deviation 

(SD) with a p-value level of significance at <0.05. As displayed in table 3, there were no 

significant differences between groups for baseline outcome variables. Further 

confirming that participants were randomized into respective groups. The average 

compliance of the supplementation was 98.6% of the 29 participants who completed the 

study.  

5.4 Changes in Memory and Emotional Questionnaire Results  

Memory and Emotional Questionnaire scores at baseline and 12 weeks of peanut 

or control supplementation are displayed in Appendix A Table 4. Data for subjective 

scores of memory contentment, ability, and strategy were established via repeated 

measures mixed ANOVA. Digit span Scaled and Total scores as well as emotional 

questionnaires Geriatric Depression Scale and Geriatric Anxiety Inventory scores were 
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also established via repeated measures mixed ANOVA. All outcome variables were 

analyzed via mixed ANOVA for the effects of group, time, and interaction of group and 

time. There were no statistically significant changes in any outcome variables from 

baseline to follow-up as shown by the means and standard deviations except for a time 

effect in subjective memory strategy scores (Table A.4).  

For subjective memory Contentment scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda=.99, F (1,27) =.25; p=.62) nor a 

group effect (F (1,27) =.38; p=.55). There was no main effect for time (Wilks’ 

Lambda=.96, F (1,27) =1.0; p=.32). The main effect for intervention type was not 

significant indicating there was no change in subjective Multifactorial Memory 

Questionnaire Contentment score over time in either group. 

For subjective memory Ability scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda=1.00, F (1,27) =.002; p=.96) nor a 

group effect (F (1,27) =2.2; p=.15). There was no main effect for time (Wilks’ 

Lambda=.93, F (1,27) =2.1; p=.16). The main effect for intervention type was not 

significant indicating there was no change in subjective Multifactorial Memory 

Questionnaire Ability score over time in either group.  

For subjective memory Strategy scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda= .10, F (1,27) =.14; p=.71) nor a 

group effect (F (1,27) =.32; p=.57). There was a main effect for time (Wilks’ 

Lambda=0.43, F (1,27) =35.9; p<.001) with both groups showing an increase in 

subjective everyday memory strategy scores over time (Peanut group: M=-10.6, 
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SD=12.1; t (-3.3); p=.006; Control group: M=-9.4, SD=4.4; t (-8.2); p<.001). As shown 

in Appendix A Figure 2, there was a 40% increase in strategy score in the peanut group 

and a 26% increase in strategy score in the control group.  

For Total Digit Span scores, there was no significant interaction between 

intervention type and time (Wilks’ Lambda=.99, F (1,27) =.25; p=.62) nor a group effect 

(F (1,27) =.51; p=.48). There was no main effect for time (Wilks’ Lambda=.95, F (1,27) 

=1.2; p=.28). The main effect for intervention type was not significant indicating there 

was no change in Total Digit Span score over time in either group.  

For Scaled Digit Span scores, there was no significant interaction between 

intervention type and time (Wilks’ Lambda=.99, F (1,27) =.31; p=.59) nor a group effect 

(F (1,27) =.68; p=.42). There was no main effect for time (Wilks’ Lambda=.97, F (1,27) 

=.92; p=.35). The main effect for intervention type was not significant indicating there 

was no change in total scaled digit span score over time in either group.  

For Geriatric Depression Scale scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda=.94, F (1,27) =1.5; p=.23) nor a 

group effect (F (1,27) =.000; p=.98). There was no main effect for time (Wilks’ 

Lambda=.94, F (1,27) =1.5; p=.23). The main effect for intervention type was not 

significant indicating there was no change in Geriatric Depression Scale score over time 

in either group.  

For Geriatric Anxiety Inventory scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda=.99, F (1,26) =.38; p=.54) nor a 

group effect (F (1,26) =.98; p=.33). There was no main effect for time (Wilks’ 
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Lambda=1.00, F (1,26) =.01; p=.94). The main effect for intervention type was not 

significant indicating there was no change in Geriatric Anxiety Inventory score over time 

in either group.  

For Physical Activity (PASE) scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda=1.00, F (1,26) =.05; p=.82) nor a 

group effect (F (1,26) =.17; p=.69). There was no main effect for time (Wilks’ 

Lambda=1.00, F (1,26) =.01; p=.93). The main effect for intervention type was not 

significant indicating there was no change in PASE score over time in either group. 

5.5 Changes in Cambridge Neuropsychological Test Automated Battery 

Cambridge Neuropsychological Test Automated Battery scores (PAL, RTI, RVP, 

and SWM) at baseline and 12 weeks of peanuts or control supplementation are displayed 

in Appendix A Table 5.  

On the PAL task as outcome measure of Paired Associates Learning Mean Errors 

to Success (PALMETS) scores, there was no significant interaction between intervention 

type and time (Wilks’ Lambda=1.0, F (1,26) =.01; p=.95) nor a group effect (F (1,26) 

=.49; p=.49). There was no main effect for time (Wilks’ Lambda=.97, F (1,26) =.91; 

p=.35). The main effect for intervention type was not significant indicating there was no 

change in PALMETS over time in either group. For Paired Associates Learning First 

Trial Memory (PALFAMS) scores, there was no significant interaction between 

intervention type and time (Wilks’ Lambda=.99, F (1,26) =.24; p=.63) nor a group effect 

(F (1,26) =.25; p=.62). There was no main effect for time (Wilks’ Lambda=.97, F (1,26) 

=.88; p=.36). The main effect for intervention type was not significant indicating there 
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was no change in PALMETS scores over time in either group. For Paired Associates 

Learning Total Errors Adjusted (PALTEA) scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda=.10, F (1,26) =.05; p=.82) nor a 

group effect (F (1,26) =.59; p=.45). There was no main effect for time (Wilks’ 

Lambda=.96, F (1,26) =1.2; p=.29). The main effect for intervention type was not 

significant indicating there was no change in PALTEA scores over time in either group.  

On the RTI task as outcome measure of Reaction Time Task Mean Five Choice 

Movement Time (RTIFMMT) scores, there was no significant interaction between 

intervention type and time (Wilks’ Lambda=.98, F (1,26) =.54; p=.47) nor a group effect 

(F (1,26) =.09; p=.77). There was no main effect for time (Wilks’ Lambda=.99, F (1,26) 

=.37; p=.55). The main effect for intervention type was not significant indicating there 

was no change in RTIFMMT scores over time in either group. For Reaction Time Task 

Simple Mean Movement Time (RTISMMT) scores, there was no significant interaction 

between intervention type and time (Wilks’ Lambda=.98, F (1,26) =.57; p=.46) nor a 

group effect (F (1,26) =.02; p=.90). There was no main effect for time (Wilks’ 

Lambda=.99, F (1,26) =.20; p=.66). The main effect for intervention type was not 

significant indicating there was no change in RTISMMT scores over time in either group. 

For Reaction Time Task Mean Five Choice Reaction Time (RTIFMRT) scores, there was 

no significant interaction between intervention type and time (Wilks’ Lambda=1.00, F 

(1,26) =.002; p=.96) nor a group effect (F (1,26) =.04; p=.85). There was no main effect 

for time (Wilks’ Lambda=1.00, F (1,26) =.01; p=.93). The main effect for intervention 

type was not significant indicating there was no change in RTIFMRT over time in either 
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group. For Reaction Time Task Simple Mean Reaction Time (RTISMRT) scores, there 

was no significant interaction between intervention type and time (Wilks’ Lambda=.99, F 

(1,26) =.34; p=.57) nor a group effect (F (1,26) =.02; p=.90). There was no main effect 

for time (Wilks’ Lambda=1.00, F (1,26) =.02; p=.90). The main effect for intervention 

type was not significant indicating there was no change in RTISMRT over time in either 

group.  

On the RVP task as outcome measure of Rapid Visual Information Processing A 

Prime (RVP A’) scores, there was no significant interaction between intervention type 

and time (Wilks’ Lambda= 1.0, F (1,26) =.15; p=.71) nor a group effect (F (1,26) =1.3; 

p=.27). There was a main effect for time (Wilks’ Lambda=0.70, F (1,26) =11.2; p=.003) 

as shown by Appendix A Figure 3. The within-group analysis showed that the RVP A’ 

significantly increased in the control group over time compared with corresponding 

baseline values (M=-.02, SD=.02; t (-3.3); p=.005). For Rapid Visual Information 

Processing Total Hits (RVPTH) scores, there was no significant interaction between 

intervention type and time (Wilks’ Lambda= .98, F (1,26) =.49; p=.49) nor a group effect 

(F (1,26) =1.2; p=.28). There was a main effect for time (Wilks’ Lambda=0.70, F (1,26) 

=11.0; p=.003) as shown by Appendix A figure 4. The within-group analysis showed that 

the RVPTH scores significantly increased in the control group over time compared with 

corresponding baseline values (M=-3.5, SD=3.8; t (-3.6); p=.003). However, the peanut 

group increase was not statistically significant (M=-2.3, SD=1.5; t (-1.5); p=.15). For 

Rapid Visual Information Processing Mean Latency Over time (RVPML) scores, there 

was no significant interaction between intervention type and time (Wilks’ Lambda=1.00, 
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F (1,26) =.02 p=.88) nor a group effect (F (1,26) =1.1; p=.30). There was no main effect 

for time (Wilks’ Lambda=.93, F (1,26) =1.9; p=.19). The main effect for intervention 

type was not significant indicating there was no change in RVPML over time in either 

group. 

On the SWM task as outcome measure of Spatial Working Memory Strategy 

(SWMSX) scores, there was no significant interaction between intervention type and time 

(Wilks’ Lambda=1.00, F (1,26) =.02 p=.89) nor a group effect (F (1,26) =.01; p=.91). 

There was no main effect for time (Wilks’ Lambda=1.00, F (1,26) =.01; p=.93). The 

main effect for intervention type was not significant indicating there was no change in 

SWMSX scores over time in either group. For Spatial Working Memory Total Error 

(SWMTE) scores, there was no significant interaction between intervention type and time 

(Wilks’ Lambda=.98, F (1,26) =.46 p=.50) nor a group effect (F (1,26) =.02; p=.89). 

There was no main effect for time (Wilks’ Lambda=.99, F (1,26) =.40; p=.53). The main 

effect for intervention type was not significant indicating there was no change in 

SWMTE scores over time in either group.  

5.6 Average 3-Day Diet Record Results  

All participants were required to complete 3-day diet records at baseline and 

follow-up after the 12-week intervention. The average dietary intake of participants at 

baseline and 12 weeks of peanut or control supplementation is displayed Appendix A 

Table 6. Values are presented as means ±standard deviation (SD). Within the table are the 

baseline and follow-up mean values for kilocalories, protein, carbohydrates, total fat, 

saturated fat, monounsaturated fat, polyunsaturated fat, cholesterol, and sodium for both 
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groups. As shown by the p-value, there were no statistically significant differences in 

either group from baseline to follow-up for any of the nutrients except for 

polyunsaturated fats. The peanut group experienced a statistically significant increase in 

polyunsaturated fat levels from baseline to follow- up (p=0.001).  
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Chapter 6 

 

DISCUSSION 

 

A healthy mind and body are indicative of a healthy lifestyle. Improvements in 

cognition and mood can be beneficial for one’s overall health and quality of life. 

Declining cognitive function, and chronic anxiety and depression are common health 

concerns among the older adult population. Cognitive impairment is a major health threat 

in the U.S. because the number of adults reaching the age of 65 and older is rapidly 

increasing and expected to exceed 78 million by the year 2035.8 Currently, one in ten 

Americans aged 65 and older suffers from Alzheimer’s disease and approximately 15-

20% of Americans aged 65 and older have mild cognitive impairment.7 Without effective 

treatments, this progression of age-related cognitive decline poses great risk for the 

population at large. The present study is one of the few to evaluate the benefits of peanut 

consumption on cognitive function and emotional symptoms. Data from 29 participants 

was gathered and analyzed. Within the study, there was a compliance rate of 98.6% with 

the supplementation amongst the 33 participants and no noted indispositions. This is 

similar to other reported studies with peanut and mixed nut supplementation.36-39   

The current study aimed to explore the ability of salted, dry roasted peanuts to 

improve subjective memory, emotional symptoms, and cognitive function in older adults 

via a plethora of assessment methods. The digit span assessment and Multifactorial 

Memory Questionnaire assessed participant’s short-term memory, working memory, and 

self-reported memory. The CANTAB assessment targeted participant’s memory ability, 

reaction time, rapid visual processing, and spatial working memory. Findings 
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demonstrated that in the 12 weeks, both the peanut group and control group experienced 

an increased subjective memory in the everyday use of strategies domain; 40% and 26%, 

respectively. Moreover, both groups experienced an increased confidence in their ability 

to effectively utilize memory strategies on a day-to-day basis. Thus, a time effect was 

observed which had no relation to intervention type. Additionally, objective CANTAB 

results demonstrated an increase in rapid visual information processing prime scores 

(RVP A’), and rapid visual information processing total hits scores (RVPTH) in both 

groups over time. Both measures tested for visual sustained attention. Moreover, both 

groups displayed an increase in visual sustained attention over time. However, this 

increase was only statistically significant in the control group as shown by paired t tests 

for both cognition assessment tasks (RVP A’ and RVPTH). RVP A’ is the signal 

detection measure of a subject’s sensitivity to the target sequence (string of three 

numbers), regardless of response tendency.52 The expected range is 0.00 to 1.00; bad to 

good. This metric is a measure of how good the subject is at detecting target sequences. 

RVPTH is the total number of target sequences that were correctly responded to (correct 

hits) within the allowed time during assessment sequence blocks.52 

Although improvements in certain aspects of cognitive function and emotional 

symptoms have been previously reported 36,37, the present study did not determine any 

significant changes in objective digit span questionnaire or CANTAB scores, subjective 

multifactorial memory questionnaire scores, subjective anxiety and depression 

questionnaire scores from peanut supplementation. With that being said, different 
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methods of cognitive assessments have been utilized in prior studies making it difficult to 

compare to findings from the current study.  

The Doetinchem Cohort study36 evaluated the effects of fruit, vegetable, and nut 

intake on cognitive decline using a test battery that included four tests: the 15 words 

Verbal Learning Test, the Stroop Colour-Word Test, the Word Fluency Test, and the 

Letter Digit Substitution Test. Specific cognitive domains that were assessed were 

memory function, information processing speed, and cognitive flexibility. In this study, a 

higher intake of nuts was associated with better cognitive function in all domains within a 

5-year time interval. In another 12-week intervention study conducted by Barbour et al., 

short term memory, verbal fluency, and processing speed were higher following the 

peanut phase.37 This study analyzed cognitive abilities such as verbal fluency using initial 

and excluded letter fluency, verbal ability using extended range vocabulary tests, speed of 

information processing using digit symbol substitution tests and articulation speed by 

assessing the number of times a participant could pronounce a 4-syllable word in 12 

seconds. Again, although this study found increases in short term memory, verbal 

fluency, and processing speed, the cognitive assessments employed were different than 

that of the peanut study.  

Regarding the effects of peanut consumption on subjective anxiety and depression 

literature is lacking and non-generalizable.41,42 The present study did not find any 

significant changes in GDS and GAI scores at baseline to follow-up for either of the 

study groups. Potential benefits of the P-coumaric acids present in peanuts consist of 

protection of the neuronal and cell signaling function of the brain as well as ability to 
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target neurotransmitter GABA to decrease anxiety and stress.40 One explanation for lack 

of changes in GDS and GAI scores could be due to the subjective modality of the 

questionnaires. Additionally, the population at hand had low mean baseline scores on the 

GDS (0.69 peanut; 0.93 control) and GAI (1.0 peanut; 0.67 control). This is indicative of 

the absence of depression and anxiety in the study population at baseline making it 

difficult to assess any improvements. Similarly, the mean MoCA scores for both groups 

were 27.9 and 27.1, respectively. The maximum score for this assessment is 30 points. A 

higher score indicates a higher level of cognitive functioning. Thus, it can be assumed 

that since the study population had a relatively high baseline MoCA score, this 

population did not have any existing cognitive problems. This intervention may see more 

significant findings in individuals already experiencing cognitive delay and or decline.   

The current study also evaluated physical activity level (PASE) from baseline to 

follow-up and found no significant changes, ensuring that physical activity was not a 

confounding factor in this study. The PASE score can range from 0 – 400 (not physically 

active- very physically active)45. Higher PASE scores have been significantly correlated 

with more favorable health as measured by reports of fewer chronic health conditions, 

including musculoskeletal, respiratory, cardiovascular, neurological, and mental/ 

emotional conditions. As reported in Logan et al.,53 the mean PASE score of a group with 

chronic health issues ranged from 86-102 and the score for those with no chronic health 

issues ranged from 110-115. As shown by the current study, the mean PASE scores at 

baseline for the peanut group and control group were 157.5 ±55.5 and 169.4 ±53.3, 

respectively. This relatively high PASE score can be indicative of a greater baseline 
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health status. Furthermore, the physically active population of older adults used in the 

current study may be part of the reason there are not many significant changes observed 

from the peanut supplementation. Additional research in a population that is less 

physically active may lead to greater changes regarding cognition and mental/emotional 

health.  

As shown by the 3-Day Diet Record Averages and paired t-test p values in 

Appendix A Table 6, there were no statistically significant changes in nutrient intakes for 

either group except for an increase in polyunsaturated fat (p=0.001). There was also an 

increase in monounsaturated fat, but it was not statistically significant. The increase in 

healthy fats; poly- and mono-unsaturated, in the peanut group can be attributed to the 

daily intake of 2 oz of peanuts.  

Strengths of this study include the randomized controlled study design. The use of 

multiple different validated questionnaires to evaluate cognitive function and emotional 

symptoms aided in a thorough investigation of the effects of peanut supplementation. The 

intervention food, Planter’s Dry Roasted Salted Peanuts, were provided to the 

participants for the entire duration of the study. Participants were also monetarily 

compensated upon completion of each study visit. This study is one of the only studies to 

solely analyze peanut consumption in an older aged population of 60–80-year-old males 

and females. Limitations of this study include small and non-diverse sample size. The 

lack of diversity among research participants limits the generalizability of any findings. 

Perhaps those in the control group accidentally consumed peanut/nut products 

unknowingly. The participants in the peanut group consumed 2 oz (56 grams) of peanuts 
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per day. In Barbour et al.,37 where significant cognitive changes were observed, peanut 

supplementation ranged from 56-84 grams per day. Perhaps, there is a dose dependent 

relationship and the 56 grams of peanuts provided in the current study were not a high 

enough dose to induce any positive effects. A placebo effect from being assigned to the 

peanut group could be seen as an additional limitation. The study advertises that peanut 

consumption will improve your cognition and emotional status. Thus, a placebo effect in 

both groups could be experienced, effecting one’s performance and confidence 

throughout the study. Less emphasis on the positive effects of consuming peanuts from 

the start of the study could be beneficial in avoiding the thought that those in the control 

group will ultimately perform worse due to the fact that they are not consuming peanuts. 

In additionally efforts to rid the reward difference between peanut and control group, the 

control group could be given something to consume daily. In the current study, only those 

in the peanut group receive peanuts to take home daily while those in the control group 

are not given anything. This could hinder those in the control group and result in a lack of 

interest and motivation.  

Lastly, this ongoing study has taken place amid the COVID-19 Pandemic and 

thus current findings may be affected due to the vaccine’s ability to influence 

inflammation and health status. Throughout the study vaccine and health status was 

documented and monitored. 

 In the future, this study should be conducted in a population that has pre-existing 

cognitive decline and a presence of emotional distress. Because the sample population at 

hand was in good standing regarding physical and mental health, it was difficult to see 
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the efficacy of peanuts to reduce symptoms. Further research is warranted to assess the 

effects of peanut supplementation on cognition and emotional symptoms. Additionally, a 

larger sample size, should be considered for future studies. The current study is ongoing 

and thus the preliminary findings may not be final. 
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Chapter 7 

 

CONCLUSION 

 

The findings from this ongoing study suggest that peanut supplementation does 

not have any effects on emotional symptoms in healthy older adults with no existing 

cognitive or emotional trouble. Participants in the peanut group had higher subjective 

memory strategy scores compared to participants in the control group although not 

statistically significant. There was a modest effect on RVP task in both groups. Although 

this is contrary to the results of prior studies conducted on peanut supplementation, 

findings may be influenced by the method of assessments, COVID-19 pandemic, and 

small sample size in comparison to other studies. Cognitive function plays a large role in 

the independence and quality of one’s life. If the health of one’s mind can be sustained 

through means of nutrient dense foods, such as peanuts, full of antioxidants, and 

polyphenols, the age-related cognitive decline that is posing great risk for the population 

may be halted. Due to the ongoing nature of the study, these findings cannot be 

concluded. Thus, the present findings, warrant further investigation to fully determine the 

benefits of peanut consumption on cognitive function and emotional symptoms.   
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Appendix A  

 

 

TABLES AND FIGURES  

 

 

 

 

 

Table A.1. Nutrient Composition of Peanuts  

 

 

 

 

 

Peanuts Serv. Size:1 pack (28g) 

    

Energy (kcal) 170 

Carbohydrate (g) 5 

Dietary Fiber (g) 2 

Protein (g) 7 

Sodium (mg) 95 

Potassium (mg) 200 

Cholesterol (mg) 0 

Total Fat (g) 14  

Saturated Fat (g) 2  

Polyunsat. Fat (g) 4.5 

Monounsat. Fat (g) 

Total Sugars (g) 

Vitamin D (mcg) 

Calcium (mg) 

Iron (mg) 

Vitamin E 

Niacin 

Pantothenic Acid 

Magnesium  

Copper 

Manganese   

7 

1 

0 

30 

1.3 

(15% DV) 

(30% DV) 

(10% DV) 

(10% DV) 

(10% DV) 

(25% DV) 
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Table A.5 CANTAB Results Baseline to Follow-up

Variables Peanut (n=13) Control (n=15) Group Time Interaction

PAL mean errors to success  

Baseline 2.1 ±1.5 1.7 ±1.6 0.49 0.35 0.95

12 weeks 1.8 ±1.2 1.5 ±1.5

PAL first trial memory 

Baseline 12.7 ±4.0 11.7 ±4.7 0.62 0.36 0.63

12 weeks 11.9 ±3.6 11.4 ±4.4

PAL total errors adjusted

Baseline 16.1 ±13.2 20.9 ±14.2 0.45 0.29 0.82

12 weeks 18.9 ±17.0 22.7 ±18.7

RTI movement time (5 choice)

Baseline 356.3 ±98.2 372.9 ±59.4 0.77 0.55 0.47

12 weeks 357.6 ±102.1 358.9 ±80.5

RTI movement time (simple)

Baseline 340.9 ±102.7 354.6 ±99.4 0.9 0.66 0.46

12 weeks 354.9 ±129.9 351.0 ±77.1

RTI reaction time (5 choice)

Baseline 435.5 ±57.2 439.6 ±49.4 0.85 0.93 0.96

12 weeks 435.2 ±56.5 438.4 ±60.6

RTI reaction time (simple)

Baseline 394.8 ±48.8 391.2 ±53.5 0.9 0.9 0.57

12 weeks 390.3 ±37.8 398.3 ±70.9

RVP A'

Baseline 0.90 ±.04 0.92 ±.04 0.27 0.003* 0.71

12 weeks 0.92 ±.04 0.93 ±.03

RVP total hits

Baseline 33.9 ±8.8 36.5 ±7.9 0.28 0.003* 0.49

12 weeks 36.2 ±8.3 40.0 ±6.7

RVP mean latency 

Baseline 638.5 ±100.2 603.3 ±113.2 0.3 0.19 0.88

12 weeks 617.0 ±113.0 576.5 ±95.0

SWM strategy 

Baseline 17.7 ±4.9 17.7 ±5.0 0.91 0.93 0.9

12 weeks 17.4 ±5.4 17.7 ±5.5

SWM total error

Baseline 21.4 ±7.1 20.1 ±6.1 0.89 0.53 0.5

12 weeks 19.4 ±6.1 20.1 ±7.1

p-Value (mixed ANOVA)

 

 

 

 

 

Table A.5 Cambridge Neuropsychological Test Automated Battery (CANTAB) results at baseline and 12 weeks of 

peanut or control supplementation. Values are means ± standard deviations (SD). PALMETS-paired associates 

learning mean errors to success; PALFAMS- paired associates learning first trial memory; PALTEA- paired 

associates learning total errors adjusted; RTIFMMT- Reaction time task mean five choice movement time; 

RTISMMT- reaction time task simple mean movement time; RTIFMRT- reaction time task mean five choice 

reaction time; RTISMRT- reaction time task simple mean reaction time; RVP A’- rapid visual information 

processing prime; RVPTH- rapid visual information processing total hits; RVPML- rapid visual information 

processing mean latency; SWMSX- spatial working memory strategy; SWMTE-spatial working memory total error. 

p-value for the effects of group, time, and interaction of group and time via repeated measures ANOVA. p<0.05 

significant. *n=1 in peanut group excluded. 
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Figure A.1. Flow of Study 
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Figure A.2. Changes in Strategy Score  

 

 
Figure A.2. Changes in MMQ strategy domain score. Values are presented as means± 

standard errors (SE). Peanut (n=14); Control (n=15). Peanut group 40% increase in 

strategy score over time (p=0.006). Control group 26% increase in strategy score over 

time (p<0.001). p<0.05 statistically significant.  

 

 

 

 

Figure A.3. Changes in RVP A’ score  
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Figure A.3 Changes in RVP A’ score. Values are presented as means± standard errors 

(SE). Peanut (n=13); Control (n=15). n=1 in peanut group excluded. Peanut group 2% 

increase in RVP A’ score over time (p=0.11). Control group 1% increase in RVP A’ 

score over time (p=0.005). p<0.05 statistically significant.  

 

 

 

Figure A.4. Changes in RVP total hits (RVPTH) score  

 

 

 
 

Figure A.4 Changes in RVPTH score. Values are presented as means± standard errors 

(SE). Peanut (n=13); Control (n=15).n=1 in peanut group excluded. Peanut group 7% 

increase in RVPTH score over time (p=0.15). Control 10% increase in RVPTH score 

over time (p=0.003). p<0.05 statistically significant. 
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Appendix C  

 

STUDY VISIT FORMS  

 

 

 

C.1 Medical History Questionnaire  
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C.2 Demographics Questionnaire  
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C.3- 3- Day Food Record Instruction  
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C.4 Participant Calendars  
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C.5 Montreal Cognitive Assessment  
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C.6 Multifactorial Memory Questionnaire  
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C.7 Geriatric Depression Scale  
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C.8 Geriatric Anxiety Inventory  

 

 

Instructions: Circle the best answer for how you felt over the past week. 

 

 

No. Question Answer  Score 

1 I worry a lot of the time  Agree/Disagree  

2 I find it difficult to make a decision Agree/Disagree  

3 I often feel jumpy  Agree/Disagree  

4 I find it hard to relax Agree/Disagree  

5 I often cannot enjoy things because of my worries Agree/Disagree  
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C.9 Physical Activity Scale for the Elderly (PASE) 

 


