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A Abbreviations and Definitions of Terms 

 

BMI Body mass index 

CC Coordinating Center 

CVD Cardiovascular disease 

DXA Dual-energy x-ray absorptiometry 

HAT Habitual Diet and Avocado Trial 

HDL-C High density lipoprotein cholesterol 

HIPAA Health Insurance Portability & Accountability Act 

hsCRP High sensitivity C-reactive protein 

ICF Informed Consent Form 

IRB Institutional Review Board 

LDL-C Low density lipoprotein cholesterol 

MOP Manual of Procedures 

MRI Magnetic resonance imaging 

MUFA Monounsaturated fat 

NDSR Nutrition Data System for Research 

NCC Nutrition Coordinating Center 

PTS Participant Tracking System 

PUFA Polyunsaturated fat 

RBC Red blood cell 

SC Steering Committee 

SD Standard Deviation 

SSL Secure Socket Layer 

VAT Visceral Adipose Tissue 
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B Executive Summary 

Changes in visceral adiposity predict diabetes and cardiovascular (CVD) risk. 
There are numerous studies showing that avocado-like interventions (increased 
fruit, vegetable and unsaturated fat; Mediterranean diet; and vegetarian diet) 
modulate body weight and composition. Short term studies (Wien, 2013; Burton-
Freeman, preliminary data) show that eating avocados increases satiety. In order 
to translate the positive findings from smaller, tightly controlled studies to 
recommendations that might improve the lives of the American public, the effect 
of an easily adopted intervention in a more generalizable (diverse) cohort 
conducted over a longer period, and specifically targeting changes in body 
composition is warranted.    
 
OBJECTIVE: To evaluate the effect of providing one avocado per day for 
consumption over a six month period on established health parameters, including 
visceral adiposity, hepatic lipid content, markers of metabolic syndrome and high 
sensitivity C-reactive protein (hsCRP), compared to habitual diet. 
 
The primary aim of this study is to determine whether providing one avocado per 
day for consumption for six months will produce a greater decrease in visceral 
adiposity as measured by magnetic resonance imaging (MRI) in Americans with 
an increased waist circumference as compared to habitual diet.   
 
Primary Hypotheses:  

Compared to habitual diet, providing one avocado per day for 
consumption for six months will produce a greater change in visceral 
adiposity in Americans with an increased waist circumference. 

 
Secondary Hypotheses: 

Compared to habitual diet, providing one avocado per day for 
consumption for six months will reduce severity of metabolic syndrome 
markers, hepatic lipid content or hsCRP.  

 
Other hypotheses:  

Compared to habitual diet, providing one avocado per day for 
consumption for six months will: 
• Reduce insulin concentrations 
• Reduce total cholesterol and low density lipoprotein cholesterol 

(LDL-C) concentrations 
• Increase diet quality  
• Increase fiber intake  
• Increase quality of life and perceptions of health 
• Increase sleep quality 
• Increase red blood cell (RBC) monounsaturated fat/polyunsaturated 

fat (MUFA/PUFA) ratio  
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C Background 

Incorporating avocados into the diet has been linked to a variety of health 
benefits in randomized clinical studies.  Most of this research to date, however, 
has been in highly controlled settings, for short periods of exposure and in small 
samples.  There is no information about the health benefits of daily avocado 
consumption in a large cohort of free-living individuals at risk for cardiometabolic 
syndrome who follow a self-selected diet. A study like this is the necessary next 
step to understand what the health benefits would be of recommending the 
consumption of an avocado a day in a “real world” setting. 

C1 Prior Literature and Previous Studies 

Central body fat is comprised of visceral and subcutaneous fat. Visceral adipose 
tissue (VAT) is hormonally and metabolically active and is positively correlated 
with risk of cardiometabolic syndrome that predisposes to cardiovascular disease 
(CVD) and diabetes. Dietary intervention has been demonstrated to reduce 
visceral adiposity. Overweight/obese volunteers enrolled in a 16-week weight 
loss trial (-955 kcals / d; 35% calorie restriction) lost 32% of their visceral adipose 
tissue (Ross, 1996). Such severe calorie restriction has proven difficult to 
maintain over time and rebound weight gain is common. A less drastic 
intervention may be more sustainable. Higher fat diets (39% vs 27% energy [E] 
fat) for 8 weeks in a controlled feeding trial reduced intraabdominal fat in 
overweight/obese women by 10% (Gower, 2015). Another small clinical 
intervention demonstrated that compared to a higher carbohydrate diet (65% 
CHO, 20% fat), isocaloric MUFA-rich (47% E CHO, 38% E fat / 23% E MUFA) 
and saturated fat-rich (47% E CHO, 38% E fat / 23% E saturated fat) diets 
decreased abdominal fat by 11% in insulin resistant participants (Paniagua 
2007). 
 
Avocados are a unique fruit, naturally low in sugar and contain significant 
amounts of MUFA (26g/fruit) and fiber (11g/fruit; 70% insoluble). Avocados fit 
well into a new-world adaption of the Mediterranean-style diet; rich in nuts, whole 
grains, fruits, vegetables and olive oil. Avocados are nutritionally similar to tree 
nuts, but less energy dense. Consumption of oils, nuts and/or the Mediterranean 
diet has been shown to reduce visceral adiposity. In a 6 week intervention, 1.5 oz 
of almonds per day vs an isocaloric muffin significantly reduced abdominal fat (-
0.07+/-0.03 kg, approximately 0.07L or 2% of VAT) despite no differences in total 
body weight (Berryman, 2015). Another study reported a reduced calorie diet + 
almonds (15% E) resulted in a greater reduction in truncal fat (-1.21%), 
compared to a reduced calorie diet only (-0.48%) after 12 weeks (Dhillon, 2016). 
In a recent randomized cross-over feeding study, participants consuming MUFA-
rich canola oil compared to flax/safflower oil for four weeks reduced android fat 
mass and gynoid fat mass (Liu, 2016).  
 
Adherence to a Mediterranean-style dietary pattern has been shown to be 
inversely associated with abdominal adiposity in cross-sectional studies. In an 
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analysis of 4388 adults, a 1-unit increase in Mediterranean score (MEDscore [14 
questions by Estruch, 2006; significant associations with reduced meat <1 
serving/day, soda drink <1 serving/day, wine ≥3 servings/day, fish ≥3 
servings/day, nuts ≥ 1 serving/day] was associated with reduced body mass 
index (BMI), waist circumference (-0.292 cm) and -0.045 cm decrease in VAT by 
ultrasonography (Bertoli, 2015). In the Women’s Health Initiative Observational 
Study, an inverse association was identified between improved changes in diet 
quality (AHEI-2010, DASH, alternative Mediterranean scores) and dual-energy x-
ray absorptiometry (DXA) trunk fat (each 10% improvement in diet score was 
associated with 41-607 g (0.05-0.67L) less weight gain over 3 years). Greater 
changes were observed at 1 year (Cespedes-Feliciano, 2016).  

C2 Rationale for this Study 

The Habitual Diet and Avocado Trial (HAT) will evaluate effects of providing one 
avocado per day for recommended consumption for six months in a large cohort 
of free-living participants with an increased waist circumference.   
 
Preliminary evidence suggests that consumption of avocados can modulate body 
weight, food intake and markers of metabolic syndrome. Analysis of the 
NHANES dataset through 2012 indicated that avocado consumers weighed less 
than non-consumers by an average of 7.5 pounds, had smaller waist 
circumferences (1.2 cm), and had a 27% reduced risk of developing metabolic 
syndrome (O’Neil, 2017). Two postprandial studies reported that including 
avocado or adding avocado provided greater meal satisfaction and satiety 
compared to control (Wien, 2013; Burton-Freeman, unpublished data).  Other 
studies conducted for 4 weeks to 6 months have reported no weight gain with the 
inclusion of an avocado per day to diet (unpublished data).   
 
Additional insights suggest that avocados may reduce visceral adiposity. 
Avocados contain 1.67 kcals per gram (one avocado is about 168g) while the 
average American consumes approximately 2 kcals / gram thus exchanging one 
avocado per day for many other foods (i.e., those notably higher in calories) in 
the diet could theoretically reduce energy intake by 55 kcals / day for a total 
theoretical loss of 2.8 pounds in six months. If the avocado is exchanged for 
more calorie dense foods, greater caloric deficit could occur. The additional 11 
grams of fiber could theoretically result in a 2 pound weight loss over 6 months 
(Tucker study, unpublished data). As visceral fat is the most metabolically active, 
small changes in weight may predominantly impact the viscera. This study aims 
to investigate an impactful outcome (visceral fat reduction) in a relevant 
population (Americans with an increased weight circumference) with a 
reasonable lifestyle modification (consumption of 1 avocado per day). 

D Overview of Trial Design 

The objective of the study is to evaluate the effect of providing one avocado per 
day for consumption on established parameters of health including: visceral 
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adiposity, hepatic lipid content, markers of metabolic syndrome and hsCRP, as 
compared to habitual dietary habits. 
 
Primary Aim 
The primary aim of this study is to determine whether providing one avocado per 
day for consumption for six months will produce a greater decrease in visceral 
adiposity as measured by MRI in Americans who have an increased waist 
circumference as compared to habitual diet.   
 
Secondary Aim 
To assess whether providing one avocado per day for six months will reduce 
severity of metabolic syndrome markers, hepatic lipid content or hsCRP 
concentrations as compared to habitual diet. 
 
Additional Aims 
To assess whether providing of one avocado per day for six months, as 
compared to habitual diet will:  

 Reduce insulin concentrations 

 Reduce total cholesterol and LDL-C concentrations 

 Increase diet quality  

 Increase fiber intake 

 Increase quality of life and perceptions of health 

 Increase sleep quality 

 Increase RBC MUFA/PUFA ratio  
 
Proposed Subgroup Analyses 

• Sex 
• Ethnicity 
• Baseline visceral adiposity volume 
• HEI2015: median split 
• Kcal intake (% contribution of avocado to the diet) 
• Serum Fibroblast growth factor 21, NPY variant rs16147  

D1 Sample Size Justification 

Available data suggests the HAT should randomize between 800 to 1050 
participants, which will provide 80% to 90% power for 6 month change in VAT of 
0.5L if the standard deviation of the estimated change is 2.5L.   

D2 Design Summary 

This clinical trial aims to assess the effect of providing one avocado per day on 
established parameters of health in comparison with a control group maintaining 
their habitual diets.  Participants will be randomly assigned to one of two equally 
sized groups.  Both groups will be instructed to continue to follow their habitual 
diet but the intervention group will receive one avocado per day. Participants will 
be followed for outcomes for a six-month period.    
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E Study Population 

Approximately 1500 volunteers will be screened using the inclusion and 
exclusion criteria listed below, with approximately equal numbers at each of the 
four participating sites.  Approximately 1000 participants will be randomly 
assigned to either of the two groups. 

E1 Inclusion Criteria 

The HAT cohort will reflect a larger population of adults at risk for visceral 
adiposity. Participants must meet all of the following criteria to be eligible: 

• Increased waist circumference defined as ≥35 inches for women, ≥40 
inches for men (NCEP ATP III 2005) 

• At least 25 years old at screening  
• Not currently eating more than 2 avocados per month (habitual intake in 

U.S.) 

E2 Exclusion Criteria 

The HAT cohort will exclude participants for whom any of the following is true: 

 Does not eat avocados 

 Sensitive / allergic to avocados 

 Allergies to latex or oral allergy syndrome 

 Not willing or unable to undergo MRI scans 

 Unstable medical condition such as on dialysis for renal disease, cardiac, 

gastrointestinal, or hepatic disease, cancer (non-melanoma skin cancer >5 

years ago acceptable, any cancer site >10yrs without recurrence). 

 Pregnant, lactating, intention of pregnancy 

 Lost or gained 10 lbs of body weight in last year 

 Following restricted or weight loss dietary patterns 

 Unstable anti-anxiety / anti-depressive / anti-psychotic medication use 

defined as dose change within last 6 months 

 Oral steroid use within the last 6 months longer than 7 days  

 Elevated alcohol intake (7+ drinks/week females; 14+ drinks/week males) 

 Participation in another clinical intervention trial within 30 days of baseline 

 Unwilling or unable to provide social security number 

 PI judgment  

F Recruitment and Screening 

Participants will be recruited and screened at four clinics in four locations:  
• Pennsylvania State University (Penny Kris-Etherton & Kristina Petersen) 

o Subsite: Hershey Medical Center (Richard Legro) 
• Loma Linda University (Joan Sabatè) 
• University of California at Los Angeles (Zhaoping Li) 
• Tufts University (Alice Lichtenstein & Nirupa Mathan) 
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A recruitment coordinator will be responsible for recruitment, retention and 
coordination of volunteers. The entire study will enroll 1000 participants (250 at 
each site). Participants will be recruited at each site using a variety of recruitment 
strategies (e.g., posting flyers, local newspapers and community weekly digests, 
social media advertising, emails using listservs). All recruitment materials will be 
Institutional Review Board (IRB) -approved.   

F1 Description of the Informed Consent Process 

The protocol and the informed consent document will be reviewed and approved 
by the IRB responsible for oversight of the study. Informed consents will be 
obtained by the PI, or designee, such as the study coordinator. A signed consent 
form will be obtained from the volunteer. The consent form will describe the 
purpose of the study, the procedures to be followed, and the risks and benefits of 
participation. A copy of the consent form will be given to the volunteer.  
Individuals will be given a chance to ask questions before making a decision 
about whether or not to participate.  An investigator or study team member will 
evaluate the volunteer’s understanding of the information conveyed during the 
consent process. As required locally, volunteers will be asked to sign the health 
insurance portability and accountability act (HIPAA) form, which will explain in 
detail what protected health information will be collected and who will have 
access to that information.  
 
A separate biobank banking consent form describing possible future use of blood 
samples will be offered to all volunteers. The storage of the blood samples for 
future testing is optional and will not affect volunteer’s participation in the study.  

F2 Screening Procedures 

After signing the informed consent form (ICF) and biobank consent (if 
applicable), and receiving a study ID number, the participant’s eligibility will be 
assessed using the criteria in Section E and be scheduled for an MRI as outlined 
in the Section H, Study Procedures.  A phone 24-hour recall will be conducted by 
a dietitian.  Once eligibility is confirmed, the participant will proceed to Visit 2 
(baseline).  If a volunteer is not eligible or decides not to participate, no further 
assessments will be performed.   

G Randomization 

Participants’ eligibility will be confirmed by the data entry system on the trial 
website when the Eligibility forms are complete and entered. Randomization will 
be performed automatically by the data entry system using a block design and 
stratified by site. Neither participants nor staff will be blinded to intervention 
assignment. 
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H Intervention and Control Groups 

H1 Intervention Description 

Participants will follow their usual diet and lifestyle but also be provided with 1 
avocado to consume per day for 6 months. To maximize compliance, participants 
will be provided with resources on how to choose, store and ripen avocados, 
along with simple usage ideas. Specific nutrition guidance will not be provided. 
Participants will pick up fresh avocados every two weeks with minimal interaction 
with study personnel. Compliance visits will be conducted monthly. 

H2 Control Description 

Participants will be instructed to follow their usual diet and lifestyle. Participants 
will be allowed to consume up to 2 avocados per month, but avocado 
consumption will not be encouraged and no avocados will be provided. 
Compliance visits will be conducted monthly. 

I Retention and Adherence 

Adherence to the diet protocol among the participants will be assessed using 4 
random 24–hour dietary recalls per participant. Trained research dietitians will 
conduct these telephone recalls using Nutrition Data System for Research 
(NDSR). Participants will be asked about all the foods consumed. Adherence will 
be quantified by measuring the frequency and amount of avocado consumption 
in the intervention group and lack of the same in the control group. Compliance 
visits will be conducted monthly post-randomization; study personnel will have 
conversations with the participant to assess their compliance and discuss any 
barriers preventing them from complying to their assigned treatment group and 
will work with them to overcome these barriers.  
 
Retention among the participants will be initiated at the recruitment phase by 
paying special attention to the selection process. PI’s/ study personnel will have 
one-on-one interviews with the potential volunteers during the screening to 
gauge their commitment towards the study.  Best efforts will be made to select 
only those volunteers who show high levels of commitment and interest.  
Retention efforts will be enhanced by training the research staff to provide a 
welcoming environment for all the participants and an efficient tracking system 
will be established by getting contact information of all participants to follow up on 
those who fail to show up to the appointments.  
 
Gift cards, small gifts, etc. along with a modest honorarium for the participants 
will also help in ensuring retention. For the control group, up to 24 avocados will 
be offered to the participant at the end of the trial. 
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J Study Procedures 

J1 Schedule of study visits 

The visit schedule and examination components at each visit are shown in Table 
1, Data Collection Table. The screening visit will include an interview with staff to 
assess eligibility and likelihood of compliance, and assessment of waist 
circumference. Post-randomization study visit schedules for sample and data 
collection will be similar between groups with the exception that participants in 
the avocado group will pick-up avocados from their site every two weeks with 
minimal contact with study personnel. At all sites, in-study visits will include the 
following measures: blood pressure, body weight and waist circumference, 
visceral and hepatic fat by MRI, and fasting cardiometabolic risk factors and RBC 
fatty acid profile. Questionnaires will be administered as detailed below and 
dietary intake will be assessed using 24 hour recalls by phone. Compliance visits 
will be conducted every month to assess adherence to study protocol and 
address barriers, if identified. Fecal and spot urine collections will only be 
performed at the UCLA site. Details of each assessment are provided below. 

J2 Assessments 

Blood collection and other specimens: Phlebotomy will be performed at visits 
2, 5 and 8 by trained phlebotomists after a minimum 8-hour fast. A maximum of 
thirty milliliters (mL) of blood will be drawn at each visit for a total blood volume of 
90mL over the duration of the study. Specimens (serum, plasma and RBCs) will 
be separated and aliquoted at each site as per instructions in the Blood 
Processing Manual of Operation Procedures (MOP) and shipped to and analyzed 
at the Tufts University site for: fasting total cholesterol, triglyceride, high density 
lipoprotein-cholesterol (HDL-C), glucose, insulin, high sensitivity C Reactive 
Protein (hsCRP) concentrations, and RBC fatty acid profiles. LDL-cholesterol will 
be calculated using the Friedewald equation unless fasting triglyceride levels are 
greater than 400mg/dL, in which case they will be measured using a direct LDL 
assay. Other specimens will include: buffy coat (only archived at visit 2, stored 
locally) and fecal and urine samples (only collected at UCLA). Serum, plasma 
and RBC aliquots will also be archived for future analysis for participants who 
consent to bio banking. 
 
Blood Pressure: Seated blood pressure will be measured at each visit (except 
screening visit) utilizing automated devices as per a standardized protocol across 
all sites. Three measurements will be taken after a 5 minute rest period, 1 minute 
apart and the last two will be averaged for analysis.  
 
Anthropometry: Height, body weight and waist circumference will be measured 
using standardized protocols across sites.  Height will be measured at baseline 
only (visit 2), using a stadiometer. Body weight will be measured at Visits 2, 5, 
and 8 with participants in light street clothes without shoes using a digital scale. 
Waist circumference will be measured at visits 1, 2, 5 and 8. Measurements will 
be taken against the skin at the approximate midpoint between the lower margin 
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of the last palpable rib and the top of the iliac crest. These measures will be 
performed in duplicate and averaged. 
 
Questionnaires:  
Health and Demographics Questionnaire: Study personnel will obtain a medical 
history, obtain demographic information and ascertain eating habits and physical 
activity.  Demographics including education, occupation, and living situation.  
Contact information will be cross checked and/or updated during each visit.  
  
Diet, Food & Avocado Satisfaction:  Participants randomized to the intervention 
group only will complete this questionnaire at visits 5 and 8.  
 
Quality of Life:  All participants will complete the RAND 36-Item (SF-36) Health 
survey to assess eight health concepts: physical functioning, bodily pain, role 
limitations due to personal or emotional problems, emotional well-being, social 
functioning, energy/fatigue, and general health perceptions. The questionnaire 
will be administered at visits 2, 5 and 8.  Participants in the control group will 
complete the RAND 20-Item Health survey to assess six health concepts: 
physical functioning, role functioning, social functioning, mental health, current 
health perceptions and pain.  The questionnaire will be administered only to the 
control group at visits 3, 4, 6 and 7 (visits where the SF-36 is not administered).   
 
Sleep Quality: All participants will complete the Pittsburg Sleep Quality Index 
questionnaire at visits 2, 5 and 8. 
 
Dietary assessment: Four 24-hour dietary recalls will be conducted for each 
study participant during the course of the study. Recalls will be collected by 
phone prior to randomization, and then within a 1 to 2 week timeframe around 
visits 4, 6 and 8. Loma Linda University and Tufts University will each be 
responsible for collecting 50% of the 24-hour recalls across all study sites.  The 
recalls will be collected and analyzed using Nutrition Data System for Research 
(NDSR) software version, 2017 developed by the Nutrition Coordinating Center 
(NCC), University of Minnesota, Minneapolis, MN.  The setup of the NDSR 
projects will be consistent across both sites collecting the recalls and the sites 
will follow a standardized manual of procedures for dietary data collection and 
dietary data management. Outcome data from NDSR will include daily estimated 
energy and nutrient intake, as well as food, food group, and dietary supplement 
data.    
 
MRI: MRI will be performed (visits 1 and 8) to assess the volume of visceral 
adipose tissue, and the hepatic fat fraction. The non-contrast MRI protocol at 
each site will be consistent with procedures specified in the Manual of Operating 
Procedures (MOP). All data will be anonymized and sent to the central data 
processing laboratory at Loma Linda University to be analyzed. The MRI 
assessments will be completed by staff who are blinded to the participants’ 
intervention assignment. 
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Table 1. Data Collection Schedule 

Measurement Visit 1  
(-2 to 0 
wks) 

Visit 
2a,b 

(0 wks) 

Visit 3 

(4 wks) 
Visit 4 
(8 wks) 

Visit 5 
(12 

wks) 

Visit 6 
(16 

wks)  

Visit 7    
(20 

wks) 

Visit 8 
(26 

wks) 

Screening interview x         

Health and Demographics  x       x 

Blood Pressure  x x x x x x x 

Height  x         

Weight  x   x   x 

Waist Circumference x x   x   x 

Visceral adiposity, MRI x       x 

Hepatic fat, MRI  x       x 

Triglycerides  x   x   x 

Cholesterol   x   x   x 

Fasting glucose   x   x   x 

Fasting insulin  x   x   x 

hsCRP   x   x   x 

RBC fatty acid profile   x   x   x 

Buffy coat DNA   x       

Fecal collection (UCLA only)   x x     x 

Serum, Plasma and RBC 
archivesc 

 x   x   x 

Spot urine collection (UCLA 
only) 

  x   x   x 

24 hr diet recalld  x   x  x  x 

Diet, Food & Avocado 
Satisfactione 

     x   x 

Quality of Life (SF-36)   x   x   x 

Quality of Life (SF-20)f   x x  x x  

Sleep quality   x   x   x 
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Contact Information x x x x x x x x 

Compliance visit   x x x x x  
aIf MRI is successful and baseline 24-hr dietary recall data is collected, participant will be randomized into the trial 
and scheduled for baseline data collection. 
bParticipants randomized to the intervention group will pick up 16 avocados and or avocado pulp every 2 weeks 
with minimal clinic exposure; control group participants will receive small gifts at compliance visits and up to 24 
avocados (if interested) at the conclusion of the study. 
cSamples will be archived for future analysis in participants who consent to bio banking. 
dThe 24-hr dietary recalls will be conducted at screening and then within a 1 to 2 week timeframe around visits 4, 6 
and 8. 
eThe Diet, Food & Avocado Satisfaction Questionnaire will be administered to participants assigned to the 
intervention arm only.   
fThe SF-20 will be administered to participants assigned to the control group only.   
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K COVID-19 Adaptations 

In response to COVID-19, in March 2020, the HAT study had a temporary 
suspension of clinic visits.  Enrollment was completed prior to this suspension.  
During the suspension, our main concern was ensuring the safety of participants 
during any attempt to complete the trial.  Our primary goal was to obtain follow-
up MRI scans when safe to resume in person visits.  Our second goal was to 
continue to provide avocados to participants in the intervention group.  Increasing 
communication with participants and continuing existing protocol defined 
telephone-based data collection was our third goal.   
 
In order to accomplish the goals outlined above, we extended the visit windows 
for the follow-up MRI scans.  As these visits resumed, if possible, the clinics also 
scheduled a final in-person clinic visit, including all protocol-specified data 
collection, again regardless of the original visit window.  In contrast, interim 
follow-up clinic visits were considered missed if the existing window closes.  The 
one exception is if a participant missed the 3-month visit blood draw, but is not in 
window for the final clinic visit.  In that case, a visit for the interim blood draw 
(and other missed data collection) was scheduled.  Telephone-based dietary 
assessments at 3- and 6- months follow-up continued as planned.   
 
For participants in the intervention arm, avocados were supplied for the duration 
of the suspension.  The clinics followed local guidelines for receipt and 
distribution of avocados to participants, sometimes this included the Hass 
Avocado Board directly shipping avocados to participants.  Participants in the 
intervention arm were contacted to inform them of the plan and offer the chance 
to decline.  If they declined, staff encouraged continued participation until the 
follow-up MRI was obtained.   
 
Sites continued contact with the participants including provide study updates by 
email or mail describing the changes to the trial during and after the suspension.  
Follow-up phone calls will also completed in order to clarify the plan, answer any 
questions and encourage continued participation.  Participants were able to 
withdraw their participation or stop the intervention (eating or abstaining from 
avocados) but continuing participation in the trial.   

L Safety Monitoring 

Safety management in HAT is intended to achieve the following objectives: 1) to 
minimize the occurrence of adverse events, especially those related to 
interventions; and 2) to effectively manage adverse events as they related to the 
study.  
 

L1 Definitions 

An adverse event (AE) is defined as an untoward or unfavorable medical 
occurrence in a human subject, including any clinically significant abnormal sign 
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(for example, abnormal physical exam or laboratory finding), symptom, or 
disease, temporally associated with the subject’s participation in the research.   
 
Any adverse event that occurs from the moment a participant has signed the 
consent form until they have completed participation in the study will be recorded 
and reported.  In HAT, sites will report all serious adverse events and selected 
AEs of interest to the study.   
 

L2 Definition of Serious Adverse Events (SAEs) 

Consistent with Office for Human Research Protections (OHRP) policy, SAEs are 
adverse events that meet any of the following criteria: 

 Results in death; 

 Is life-threatening (places the participant at immediate risk of death from 
the event as it occurred); 

 Results in inpatient hospitalization or prolongation of existing 
hospitalization; 

 Results in a significant or persistent disability/incapacity; 

 Results in a congenital anomaly/birth defect; or 

 Are important medical events that investigators judge to represent 
significant hazards or harm to research participants and may require 
medical or surgical intervention to prevent one of the other outcomes 
listed in this definition (e.g., hospitalization, death, persistent disability). 

 

L3 Definition of Adverse Events of Special Interest in HAT 

Certain AEs should be reported due to their potential relationship to the 
consumption of avocados or findings during study procedures.  These include the 
following: 

 Avocado allergic reactions 

 Gastrointenstinal (GI) upset 

 Hand lacerations requiring medical attention (e.g., avocado hand) 

L4 Unanticipated Problems 

An unanticipated problem is defined as any event, incident, experience or 
outcome that meets all of the following criteria: 

 Unexpected in nature, severity or frequency 

 Possibly related to participation in the research 

 Suggests that the research places subjects at a greater risk of physical, 
psychological, economic or social harm than was previously recognized. 

 

L5 Reporting of Adverse Events 

Study sites will document all AEs that occur (whether or not related to the study) 
using the Adverse Event Reporting Form and will enter the information on the 
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HAT website within 72 hours of knowledge of the events.  The Safety Officer will 
monitor safety reports provided by the Coordinating Center.   
 
Any unanticipated problem will be reported to the HAT Coordinating Center 
within 24 hours of knowledge of the events.  The Coordinating Center will be 
responsible for timely reporting to the Safety Officer, the IRB  and OHRP (if 
required).   
 

L6 Potential Risks to Study Participants 

The risks associated with this study intervention represent a minor increase over 
minimal risk. There is minor risk involved in obtaining blood samples. No risks 
are anticipated with the other physical exam components such as blood pressure 
or anthropometry. For participants randomized to the intervention, there are also 
risks of weight gain from the increased caloric intake that may occur as a result 
of consuming avocados, discovery of an unknown allergy to avocado; possibility 
of gastrointenstinal (GI) upset; and the possibility of an injury related to the 
cutting and pitting of an avocado.   
 
Minimization of Risks: The HAT protocol and interventions are designed to 
minimize the occurrence of any untoward effects.  Avocados are generally 
recognized as safe and are available for consumption by adults in the general 
population.  The risk of phlebotomy will be minimized through the use of trained 
professional phlebotomists at each clinical site using standard blood draw 
techniques and universal precautions during each blood draw. The blood volume 
obtained at any visit will be no more than 30 mL. Participants who have a history 
of fainting or who develop symptoms of light-headedness will be placed in the 
supine position. Avocado allergies, while uncommon, have been reported and 
staff will be trained to refer participants to their primary care physician if stuffy 
nose, wheezing, coughing or edema is reported.   In order to avoid injuries 
involved with cutting and pitting an avocado, staff will provide participants with 
written instructions regarding how to identify a ripe avocado and how to cut an 
avocado, remove the pit of the avocado and peel an avocado.   
 
Protected health information will be collected as part of this project.  Study 
participants face risks related to inadvertent release of confidential information.  
This will be minimized through careful adherence to best practices for data 
collection and management.  All research staff will be trained in principles and 
methods for assuring participant confidentiality and safety.  Data will be used 
only in aggregate and no identifying characteristics of individuals will be 
published or presented. Confidentiality of data will be maintained by using 
research identification numbers that uniquely identify each individual. Safeguards 
will be established to ensure the security and privacy of participants’ study 
records. Databases will not use participants’ names as identifiers.  The files 
matching participants' names and demographic information with research ID 
numbers will be kept secure and only study personnel will have access to these 
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files.  After the study is completed, local data will be stored securely with other 
completed research studies.  
 
The initial model informed consent and bio banking consent document for use at 
all local sites is in Appendix 1 and 2, respectively. Wake Forest University Health 
Sciences will serve as the Central IRB for this study; sites will be able to make 
minor modifications to the document as required to comply with local regulations.    
As part of the consent process, participants will be educated about safety and 
potential risks will be explained.  Before making the decision to participate, each 
potential volunteer will be given an IRB-approved informed consent document to 
review.  Before signing the consent, all volunteers will be given the opportunity to 
read the entire document and have their questions answered.  Written informed 
consent will be obtained before any study procedures may be performed. 
Consent will cover the use of confidential data collected by the study and will 
permit sharing these data among the study sites, incorporation in databases, and 
the distribution of any de-identified data for public use databases.   
 

L7 Data and Safety Monitoring Plan 

Safety reports will be monitored regularly by an independent Safety Officer, but 
because the intervention is very low risk, there will not be a monitoring board or 
stopping rules for either efficacy or futility. 

M Statistical Plan 

M1 Sample Size Determination and Power 

Available data suggest the trial should randomize somewhere between 800 to 
1050 participants.   
 
Published results from seven studies which reported visceral adipose tissue 
(VAT) volume by MRI provide estimates for use in the sample size calculation: 
two cross-sectional (Ventura, PopGen) and five longitudinal (Cordes, Nowotny, 
Bosy-West, Machann, Gallagher).  Table 2 summarizes the seven studies.   The 
sample size calculation requires an estimate of the variance in 6 month change 
in VAT, and a hypothesis for the expected difference in mean change between 
the intervention and control groups.  
 
Cross-sectional estimates of mean VAT and their associated standard deviation 
(SD) are shown in the figure below.   Units have been converted to liters for all 
estimates.   The SD is larger for larger means in a fairly linear way.   The solid 
line is a regression for all the points; the dotted line excludes the four largest 
means because their low SD estimates are suspect.   Note that the two smallest 
means are adolescents.  This suggests a SD between 0.5 and 3L in general, and 
2 to 3L in HAT since it will be a cohort which is more overweight/obese than 
other studied cohorts.  We will assume VAT means in the 4 to 6L range.   These 
studies are mostly single center, and HAT will have additional source of 
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variation from five different MRI scanners, suggesting even higher values for the 
SD, we use 3.5L to be conservative. 
 
The HAT outcome will be pre-post difference, and the variance of that estimate 
will depend on the within participant correlation.  Though there are very little data 
to address this question, a conservative estimate is between 0.6 and 0.8.  Using 
that assumption, and a cross-sectional SD of 3.5L, the SD in HAT for the 6-
month change should be in the range 1.4 to 2.8L. 
 
There are very little data on the clinical significance of a change in VAT volume.   
There is a big gender effect: women have about a half to two-thirds of the VAT 
volume of men in the same cohort, with commensurate range of SDs.    That will 
affect the overall mean absolute change and the variance: more women, smaller 
absolute changes and smaller variance.  The interventions are not at all the 
same but changes in the 10 to 15% range seem achievable for six months of an 
effective intervention; that may be optimistic for our intervention.   
 
To estimate the sample size, we have assumed an overall mean VAT volume of 
5L at baseline and a 0.5L change at 6m in the intervention arm (and none in the 
control arm).  A two sample t-test with 80% power for an effect of 0.5L when the 
SD is 2.5 needs about n=800 total.  85% power would need about 900, and 90% 
power about 1050.    
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Table 2.    Summary of studies: Visceral adipose tissue volume means and 
standard deviations. 

    Baseline F-up Change 

  
Tim

e 
Units N mean SD mean SD mean SD 

% 

Cordes 4 w 

cm^3 
/1000=

L 
20 0.92 0.26 0.78 0.24 

  
15 

Nowotny 8 w 

cm^3 
/1000=

L 
        

L-RISK 
 

 17 5.92 2.92 5.67 2.75 -0.241 0.313 
 

H-RISK 
 

 20 6.33 2.33 6.08 2.42 -0.206 0.294 
 

Bosy-
West 

14 
w 

cm^3  
/1000=

L 
30 1.76 0.83 1.53 0.76 -0.227 0.303 12 

  
      

Corr=0.92 
 

Machann 9 m L 
        

women 
 

 144 2.30 1.20 1.90 1.10 
  

15.8 

men 
 

 99 4.90 1.90 4.10 2.10 
  

15.1 

Gallagher 1 y 
kg = 

1.11L         

women / 
DSE 

 

 26 4.27 2.02 
  

-0.033 0.688 
 

women / 
ILI 

 

 28 4.25 1.90 
  

-0.921 0.921 22.9 

men / 
DSE 

 

 24 6.57 1.78 
  

-0.333 1.088 
 

men / ILI 
 

 14 6.67 1.98 
  

-2.387 1.643 37.5 

Ventura 
bas
e 

L 
        

Less 
sugar 

 

 27 1.70 0.80 
     

More 
sugar 

 

 22 1.60 0.80 
     

PopGen 
bas
e 

dm^3 
== L         

Fischer 
 

 583 4.10 2.10 
     

women   241 2.90 1.50 
     

men   342 4.90 2.10 
     

Ruttgers           

women   241 2.50 1.70 
     

men   344 4.70 2.50 
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Figure 1.   Standard deviation of VAT as a function of mean VAT in eight 
published studies. 

 

M2 Analysis Plan 

The main analyses for the trial will test one primary and several secondary 
hypotheses. 
 
Primary Hypotheses:  
Compared to a habitual diet, providing one avocado per day for consumption for 
six months will produce a greater decrease in visceral adiposity in Americans 
with an increased waist circumference. 
 
Secondary Hypotheses: 
Compared to habitual diet, providing one avocado per day for consumption for 
six months will reduce severity of metabolic syndrome markers, hepatic lipid 
content or hsCRP.  
 
To test the primary hypothesis, we will compare the estimated mean change from 
baseline to follow-up in the two randomized groups, with all tests of group 
differences performed according to the intent to treat. A linear regression model 
of change from baseline to follow-up on intervention assignment and clinic (which 
will be used to stratify the randomization) will be the primary analysis. The two-
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sided 0.05 level test of the hypothesis that the intervention effect is zero from this 
model will be used to determine whether or not the intervention was effective.   
Baseline characteristics in the randomized groups will be compared, and in 
secondary analyses any baseline variables found to have differences that are 
clinically significant will be added to the linear regression as post-stratification 
factors.   
 
Subgroup analyses will be performed by adding a categorical subgroup indicator 
to the linear regression model along with an interaction term for intervention x 
subgroup.   The significance of the interaction term adjusted for multiple 
comparisons will be used to test for subgroup effects.  In further analyses, post-
randomization variables will be added to the model in an exploratory way to 
search for mediation and test mechanistic hypotheses. 
 
For the secondary hypotheses, we will take a similar approach, extending the 
regression model to linear mixed effects models for those outcomes which are 
measured repeated over time.  These analyses will be considered exploratory, so 
no adjustment for multiple comparisons will be done. 
 

M3 Missing Outcome Data 

Two sensitivity analyses will be conducted to account for missing values on the 
primary outcome. The first will be an analysis of covariance predicting follow-up 
values after controlling for baseline, plus variables for intervention assignment 
and clinic effects.   This will allow for baseline values of participants who did not 
complete a follow-up MRI. The second will be a within-participants repeated 
measures analysis with an unrestricted structure on the variance-covariance 
matrix of the residuals on all participants.  This model will allow for missing 
values for either baseline or follow-up MRI.   Both these models produce valid 
estimates if the data are missing at random.  If inferences from these models are 
consistent with the model specified for the primary analysis, this will be noted 
when reporting results.  If inferences are not consistent, results from both the 
primary analysis and the sensitivity analyses will be reported.   
 

N Data Management and Quality Control 

N1 Web-based study management 

All Clinical Sites will use a website designed for and used only by HAT 
investigators and staff to enter data from participants seen at the Clinical Sites. 
Each Clinical Site will have a password protected area on the website through 
which data will be entered. Documentation of the data entry system will be 
maintained at the Coordinating Center (CC). In addition, training materials for 
measurement and data entry personnel will be available in downloadable format 
on the HAT web site. Site specific reports relating to participant demographics, 
recruitment goals, and others will be available on the web site. 
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Data security in the web-based data system uses 128-bit encryption and Secure 
Socket Layer (SSL). Once data have been received at the CC, recovery from 
disasters such as natural phenomenon (water, fire, or electrical) is possible 
through the ability to reconstruct both the database management system and the 
data up to the last back-up through the use of nightly backups. This will ensure 
optimal recovery of data systems in the event of a disaster. Back-up tapes are 
kept in a locked, fire and waterproof storage cabinet away from the computer 
room. Additional back-up tapes will be stored at another location on the Wake 
Forest University Health Sciences campus. Clinical sites have local procedures 
for back-up and recovery of data following a disaster.  

N2 Flow of Data from Sites to Databases 

Participant Randomization: HAT will use an internet-based, web browser 
randomization procedure. Clinical Sites access the randomization application 
through the study web site. Access to this application is password protected and 
its communications are encrypted. Once security requirements are satisfied, a 
series of questions identify and verify the eligibility of the participant. When the 
session is complete, the clinic coordinator will be notified via the website of the 
randomization assignment.   
 
Participant Tracking: The Participant Tracking System (PTS) is a fully 
integrated tracking and notification system. Tracking a participant begins at 
screening and continues automatically throughout the project by integrating 
participant follow-up data with predetermined follow-up "windows".  When a 
participant is enrolled into the study, a schedule of target dates for each of the 
visits is automatically generated. The report details the recommended "windows" 
that each visit should fall into and a case file is created for the participant. 
 
Data Entry: Data are entered by clinic staff into the computer via the web-based 
browser application. During data entry, a variety of programmed edit checks are 
performed for key variables. When the edit checks fail, data may be flagged for 
further review or prevented from becoming part of the study database.  

N3 Data from Central Laboratory  

Laboratory specimens will be sent to the Central Laboratory from the Clinical 
Sites on a fixed schedule. The Central Laboratory will provide results to the CC. 

N4 Central Database Edits 

At regular intervals, data queries will be carried out on the computerized 
databases at the CC to perform consistency checks on key variables and forms. 
Although much of this will have been done at the data entry level in the clinic, this 
additional pass through the data serves as a quality control check. 

N5 Feedback to Clinical Sites and Clinical Center Networks 

Data edit reports will be generated to help ensure that data are entered in timely 
and complete manner. These reports will include both the assessment for each 
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Clinical Site of the time between data collection and entry, and the generation of 
reports by the CC of missing items. These reports will be provided to the Clinical 
Sites on a regular basis so that data collection items that are troublesome can be 
identified and Clinical Sites not meeting study standards can be notified.  

N6 Confidentiality 

The confidentiality of all participant information must be protected at the Clinical 
Sites and the CC. Paper records and computer files must be appropriately 
safeguarded from unauthorized access. Paper and/or electronic records for study 
participants will be stored at the Clinical Sites. Only study personnel who have 
completed training in data handling will have access to study forms. 
 
Similar care will be used in the handling of the computer records of study data 
stored at each Clinical Site. Access to the data in any local database will be 
controlled by a system of user identification names and passwords. The 
privileges allowed to each ID can be individually specified. All passwords stored 
within the system will be encrypted using SSL encryption. Confidentiality of 
information within the CC will be protected through a variety of procedures and 
facilities: 
1. The confidential nature of the data collected, processed, and stored at the CC 
is explained to all new personnel. 
2. All access to CC office space containing data is controlled through a single 
door, which is locked with a keypunch lock. This door remains locked at all times. 
3. All participant data sent to the CC are encrypted as described above. 
4. All participant data stored on the Wake Forest University’s mainframe 
computers are likewise encrypted. In addition, all such databases are protected 
by passwords that must be supplied before the data can be accessed.  
5. All printouts, plots, and reports containing individually identifiable data are 
produced on printers and plotters within the CC’s secure office space. 

N7 Monitoring Data Quality 

Data integrity and quality are among the highest priorities in HAT. This feature is 
reflected in the details provided in the protocol regarding initial screening and 
recruitment of participants, data acquisition at baseline and follow-up visits, 
outcome definition and assessments, reading and/or interpretation of the results, 
and their analysis and publication. There are two primary purposes for quality 
control: to document the level of quality and to provide feedback to the clinical, 
reading and laboratory centers in order to maintain and improve the quality of the 
study data over the course of the trial. The Steering Committee will establish 
guidelines for quality assurance and quality control, detailed in the Manual of 
Procedures (MOP).  The MOP includes the detailed descriptions of all trial 
procedures. This MOP is used for training purposes and as a reference for all 
study investigators and staff, and is an important aspect of efforts to standardize 
study procedures across clinical sites in HAT.  
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Training of staff and pilot testing of procedures will be crucial to standardize 
procedures and assure data quality.  
 
The Coordinating Center will be responsible for data editing, which will include 
checks for missing data, unrealistic values, and crosschecks for inconsistencies. 
Data will be checked on form submission and any data queries presented to the 
data entry staff for immediate resolution, if possible. The CC will also produce 
data query reports on the website that summarize the number and types of 
queries by clinic and network. Clinical center staff will be responsible for 
reviewing and resolving the data queries in a timely manner. Reports, including 
reports on timeliness of data entry and query resolution, will be shared with the 
Steering Committee. 
 
The results of quality control procedures performed at the Central Laboratory will 
be reported on a regular basis to the Steering Committee. Clinical site 
performance in acquisition, handling, storage and shipping of specimens will be 
tracked by the Central Laboratory.   

O Study Administration 

O1 Organization and Participating Centers 

The Department of Biostatistics at Wake Forest University will serve as the 
Coordinating Center (CC), with Dr. Reboussin as the lead PI. The CC will provide 
a study website, a data entry system, data reports, statistical analysis and 
administrative support.  The clinical sites include: 

 Penny Kris-Etheton and Kristina Petersen, Pennsylvania State University 
o Subsite: Hershey Medical Center (Richard Legro) 

 Joan Sabatè, Loma Linda University 

 Zhaoping Li, University of California at Los Angeles 

 Alice Lichtenstein and Nirupa Matthan, Tufts University 
 
The study will be governed by a Steering Committee (SC), consisting of the 
clinical site PIs and the PI of the Coordinating Center and Dr. Nikki Ford, Director 
of Nutrition at the Hass Avocado Board, the funding agency for trial.    
 
The trial will use a Central IRB, with Wake Forest as the IRB of record. 

P Publication Plan 

The Steering Committee (SC) will be responsible for preparation of publications 
and reporting of study results.  Manuscripts can be proposed to the SC by any 
study investigator or clinic staff.  For approved proposals, writing groups will be 
designated by the SC. 
 
The proposed trial will be registered with clinicaltrials.gov before participant 
enrollment begins.  All study manuscripts will also be uploaded to 
clinicaltrials.gov as specified in Public Law 110-85.   
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Appendix 1: Model Informed Consent Form 

 

HABITUAL DIET AND AVOCADO TRIAL (HAT) 
Informed Consent Form to Participate in Research 

First Name Last Name, Degree, Principal Investigator 

Institutional Affiliation 

 

INTRODUCTION 
You are invited to be in a research study. Research studies are designed to gain scientific 

knowledge that may help other people in the future. The investigators listed above are in 

charge of the study at (clinical site name).  You are being asked to take part in this study 

because you have an increased waist circumference, which is one of the risk factors for 

metabolic syndrome, and this study is testing an intervention that may have an impact on 

decreasing your risk of health complications. Your participation is voluntary. Please take 

your time in making your decision as to whether or not you wish to participate. Ask the 

study staff to explain any words or information contained in this informed consent 

document that you do not understand. You may also discuss the study with your friends 

and family. 

 

WHY IS THIS STUDY BEING DONE? 
The purpose of the Habitual Diet and Avocado Trial (HAT) is to determine whether 

eating avocados has an impact on decreasing body fat in adults who are at higher risk of 

becoming overweight or obese.  Consumption of avocado has been linked to a variety of 

health benefits, but much of this research has been for short periods of time and in small 

samples.   

 

HOW MANY PEOPLE WILL TAKE PART IN THE STUDY? 
One thousand (1,000) people at 4 research sites will take part in this study, including 

approximately 250 people at (clinical site name).  

 

WHAT IS INVOLVED IN THE STUDY? 
The study is divided into two parts: 

 Screening: If you agree to participate, your study doctor will first check that you 

are qualified by doing the tests listed below.  This is called screening.  Some of 

the tests will be repeated during the study. 

 At the end of the screening visit, if you meet all the study requirements, you will 

be randomized into one of the study groups described below. Randomization 

means that you are put into a group by chance. It is like flipping a coin. You will 

have an equal chance of being placed in either group. 

 

 If you are randomized to Group A, you will be provided with one avocado to eat 

each day. You will pick the avocados up at the clinic every two weeks.  You will 

be provided with information about how to choose, store and ripen avocados, 

along with ideas about how to incorporate avocados into your daily eating habits.  
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You will be asked to eat 1 avocado every day. 

 

 If you are randomized to Group B, you will be asked to follow your usual diet.  

You can eat up to two avocados per month, but we will not provide avocados to 

you until the end of the study. 

 

 In both Group A and Group B, you will visit the clinic every month for six 

months for a follow-up visit.  

 

Below is a list of all the procedures that happen during the study.   Some of these tests 

will be repeated during the study.   

 

 Review medical history: During screening and at the 6 month visit, you will be 

asked questions about your general medical history. 

 Physical measures: We will measure your height at the baseline visit only.  We 

will measure your waist at screening, baseline, 3 and 6 month visits.  We will 

measure your weight at the baseline visit, 3 month visit and 6 month visit.  We 

will measure your blood pressure at all study visits except screening (baseline, 1 

month and monthly thereafter).   

 MRI (picture) of your abdomen: MRI (also called Magnetic Resonance Imaging) 

is painless and safe and gives a better picture than an X-Ray.  

o You will lie on a table that moves you in and out of a tunnel.  You will 

hear loud noises.  You must lie very still so that a picture can be taken.  

Tell your study doctor if you have a history of claustrophobia (fear of 

closed spaces). There is no radiation involved. 

o You cannot eat for 8 to 12 hours before the MRI.   

o This will be done at screening and the 6 months visit. 

 Blood draw: A needle will be used to draw small amount of blood from a vein in 

your arm for routine tests. For each visit, about 30 mL (millimeter) (2 

tablespoons) will be drawn.  If you stay on the study for the whole duration a total 

of about 90 mL (millimeter) (6 tablespoons) will be drawn. Sometimes a blood 

test may need to be repeated. If this happens the total amount of blood drawn will 

be more than this.  

You will have blood drawn during the baseline visit and at the 3 month and 6 

month visits.  Your blood will be used to check your blood cholesterol, 

triglycerides, glucose, insulin, high sensitivity C-reactive protein (hsCRP), and 

fatty acid levels and to collect a DNA sample.   

 Diet Diary: A study team member will call you to ask you what you ate in the 

past 24-hours.  You will be asked to provide a detailed description of the type and 

amount of food eaten including the time at which the food item was consumed 

and related details.  You will be provided with instruction on how to complete this 

24 hour recall during the screening visit.  We will ask you to do this at the 
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screening visit, 2 month visit, 4 month visit and 6 month visit, for a total of 4 

recalls.   

 Other Questionnaires: We will also ask you other questions about your diet and 

other parts of your daily life and health behaviors.  We will ask you about your 

avocado consumption.  We will ask you some of these questionnaires at each 

study visit.  

HOW LONG WILL I BE IN THE STUDY? 

You will be in the study for six (6) months.  You can stop participating at any time. If 

you decide to stop participating in the study, we encourage you to talk to the investigators 

or study staff first to learn about any potential health or safety consequences.  

 

WHAT ARE THE RISKS OF THE STUDY? 
The risk of harm or discomfort that may happen as a result of taking part in this research 

study is not expected to be more than in daily life or from routine physical or 

psychological examinations or tests.  You should discuss the risk of being in this study 

with the study staff. 

 

During the blood draw, you may experience discomfort, bruising and/or bleeding where 

the needle is inserted.  Occasionally, some people become dizzy, lightheaded or feel 

faint.  Infection may occur on rare occasions.   

 

While no significant risks have been found from the use of MRI scans, you may be 

bothered by the MRI machine noise and by feelings of being closed in (claustrophobia).   

 

If you are randomized to Group A, avocados are generally recognized as safe and are 

consumed by adults in the general population on a regular basis.  There is a slight risk 

that you may have an unknown allergy to avocados and may therefore have an allergic 

reaction. There is a chance that you could experience gastrointestinal (GI) upset.  There is 

a chance that you could injure yourself when cutting or removing the pit from the 

avocado.  We will provide instructions and training regarding how to cut an avocado, 

remove the pit, and peel an avocado.  Because we are asking you to add the avocados to 

your diet, there is also a risk that you could gain weight.   

 

In addition, there is a slight risk of a breach of confidentiality.  We will do our best to 

protect your confidential information.  There also may be other side effects that we 

cannot predict. You should tell the research staff about all the medications, vitamins and 

supplements you take and any medical conditions you have. This may help avoid side 

effects, interactions and other risks. 

 

Pregnant women are excluded from participation in this study because this is a dietary 

intervention and modifications to diet without physician input is not recommended.  

Sexually active women of childbearing potential must use a reliable method of birth 

control while participating in this study. Reliable methods of birth control are: abstinence 

(not having sex), oral contraceptives, intrauterine device (IUD), DepoProvera, tubal 
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ligation, or vasectomy of the partner (with confirmed negative sperm counts) in a 

monogamous relationship (same partner). An acceptable, although less reliable, method 

involves the careful use of condoms and spermicidal foam or gel and/or a cervical cap or 

sponge. We encourage you to discuss this issue further with your physicians if you have 

any questions. 

 

Taking part in this research study may involve providing information that you consider 

confidential or private.  Efforts, such as coding research records, keeping research 

records secure and allowing only authorized people to have access to research records, 

will be made to keep your information safe. 

 

ARE THERE BENEFITS TO TAKING PART IN THE STUDY? 
You may or may not receive benefit from participating in this study. We hope the 

information learned from this study will benefit other people in the future. 

 

WHAT OTHER CHOICES ARE THERE? 
This is not a treatment study. Your alternative is to not participate in this study. 

 
WHAT ARE THE COSTS? 
All study costs, including the avocados and procedures related directly to the study, will 

be paid for by the study. Costs for your regular medical care, which are not related to this 

study, will be your own responsibility. 

 

WILL YOUR RESEARCH RECORDS BE CONFIDENTIAL? 
The results of this research study may be presented at scientific or medical meetings or 

published in scientific journals.  Your identity and/or your personal health information 

will not be disclosed unless it is authorized by you, required by law, or necessary to 

protect the safety of yourself or others.  There is always some risk that even de-identified 

information might be re-identified.  

 

Participant information may be provided to Federal and other regulatory agencies as 

required.  The Food and Drug Administration (FDA), for example, may inspect research 

records and learn your identity if this study falls within its jurisdiction. 

 

WILL YOU BE PAID FOR PARTICIPATING? 
[each site must customize this section] 
 

WHO IS SPONSORING THIS STUDY? 
This study is being sponsored by the Hass Avocado Board. The sponsor is providing 

money, avocados or other support to Wake Forest University Health Sciences and 

clinical site name to help conduct this study. The researchers do not, however, hold a 

direct financial interest in these sponsors or the foods being studied. 
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WHAT HAPPENS IF YOU EXPERIENCE AN INJURY OR ILLNESS AS A 

RESULT OF PARTICIPATING IN THIS STUDY? 
[Injury language will be determined at each site upon IRB review from each sites' IRB] 

You do not give up any legal rights as a research participant by signing this consent form. 

For more information on medical treatment for research related injuries or to report a 

study related illness, adverse event, or injury you should call PI’s Name at telephone 

number (also include after hours number). 

 

WHAT ABOUT MY HEALTH INFORMATION? 
[each site must include local HIPAA language] 

In this research study, any new information we collect from you and any information we 

get from your medical records about your health or behaviors is considered Protected 

Health Information. The information we will collect for this research study includes 

height, weight, blood pressure, medical history, and information on your health 

behaviors.  

 

We will make every effort to keep your Protected Health Information private. We will 

store records of your Protected Health Information in a cabinet in a locked office or on a 

password protected computer.  

 

Your personal health information and information that identifies you (“your health 

information”) may be given to others during and after the study. This is for reasons such 

as to carry out the study, to determine the results of the study, to make sure the study is 

being done correctly, to provide required reports and to get approval for new products.   

 

Some of the people, agencies and businesses that may receive and use your health 

information are the research sponsor; representatives of the sponsor assisting with the 

research; investigators at other sites who are assisting with the research; central 

laboratories, reading centers or analysis centers; the Institutional Review Board; 

representatives of Wake Forest University Health Sciences and North Carolina Baptist 

Hospital; representatives from the Hass Avocado Board; representatives from 

government agencies such as the Food and Drug Administration (FDA), the Department 

of Health and Human Services (DHHS) and similar agencies in other countries. 

 

Some of these people, agencies and businesses may further disclose your health 

information. If disclosed by them, your health information may no longer be covered by 

federal or state privacy regulations.  Your health information may be disclosed if required 

by law. Your health information may be used to create information that does not directly 

identify you. This information may be used by other researchers. You will not be directly 

identified in any publication or presentation that may result from this study unless there 

are photographs or recorded media which are identifiable. 

 

If required by law or court order, we might also have to share your Protected Health 

Information with a judge, law enforcement officer, government agencies, or others. If 

your Protected Health Information is shared with any of these groups, it may no longer be 
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protected by federal or state privacy rules. 

 

Any Protected Health Information collected from you in this study that is maintained in 

the research records or will be kept for an indeterminate period of time. This 

authorization does not expire. You will not be able to obtain a copy of your Protected 

Health Information in the research records until all activities in the study are completely 

finished.  

 

You can tell [Principal Investigator's Name] that you want to take away your permission 

to use and share your Protected Health Information at any time by sending a letter to this 

address: 

 

Principal Investigator Name 

Address 

City, State, Zip 

 

However, if you take away permission to use your Protected Health Information you will 

not be able to be in the study any longer. We will stop collecting any more information 

about you, but any information we have already collected can still be used for the 

purposes of the research study. By signing this form, you give us permission to use your 

Protected Health Information for this study. 

 

A description of this clinical trial will be available on http://www.ClinicalTrials.gov, as 

required by U.S. Law.  This website will not include information that can identify you.  

At most, the website will include a summary of the results.  You can search this Web site 

at any time.  

 

WHAT ARE MY RIGHTS AS A RESEARCH STUDY PARTICIPANT? 
Taking part in this study is voluntary. You may choose not to take part or you may leave 

the study at any time. Refusing to participate or leaving the study will not result in any 

penalty or loss of benefits to which you are entitled. If you decide to stop participating in 

the study we encourage you to talk to the investigators or study staff first to learn about 

any potential health or safety consequences. The investigators also have the right to stop 

your participation in the study at any time. This could be because it is in your best 

medical interest, your condition worsened, new information becomes available, you had 

an unexpected reaction, you failed to follow instructions, or because the entire study has 

been stopped.  

 

You will be given any new information we become aware of that would affect your 

willingness to continue to participate in the study.  

 

WHOM DO I CALL IF I HAVE QUESTIONS OR PROBLEMS? 
For questions about the study or in the event of a research-related injury, contact the 

study investigator, Name at telephone number (also include after hours number). 

 

http://www.clinicaltrials.gov/
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The Institutional Review Board (IRB) is a group of people who review the research to 

protect your rights. If you have a question about your rights as a research participant, or 

you would like to discuss problems or concerns, have questions or want to offer input, or 

you want to obtain additional information, you should contact the Chairman of the IRB at 

(336) 716-4542. 

 

You will be given a copy of this signed consent form.  

 
SIGNATURES 
I agree to take part in this study. I authorize the use and disclosure of my health 

information as described in this consent and authorization form.  If I have not already 

received a copy of the Privacy Notice, I may request one or one will be made available to 

me.  I have had a chance to ask questions about being in this study and have those 

questions answered.   By signing this consent and authorization form, I am not releasing 

or agreeing to release the investigator, the sponsor, the institution or its agents from 

liability for negligence. 

 
Participant Name (Printed):_____________________________ 

 

Participant Signature: _________________________________ Date: ________Time:_______ am pm  

   

Person Obtaining Consent (Printed):_____________________________ 

 

Person Obtaining Consent:___________________________ Date:_________ Time:________ am pm 

 

Please review the question below and place your initials in the space that goes with your 

answer.  You can still participate in this study even if you answer NO to any of the 

questions.   

 

Agreement to contact me for future research studies 

 

Do you agree to be contacted for future research studies? 

 

_____  YES              _________ NO  
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 Appendix 2: Model Biobank Consent Form 

 

HABITUAL DIET AND AVOCADO TRIAL (HAT) 
Supplement Informed Consent Form for Biobank sample storage 

First Name Last Name, Degree, Principal Investigator 

Institutional Affiliation 

 
You are invited to be in a research study called the Habitual Diet and Avocado Trial 
(HAT).  The principal investigator listed above is in charge of the study at (clinical site 
name).  Other people, such as study coordinators or research nurses, may help or act for 
him/her. 
 

This supplement informed consent document is to ask for your permission to use and 
store your samples for future research in addition to the research that is described in 
the main Study Informed Consent Form. 
 
Participating in this part of the study is voluntary. Please read this information carefully 
before deciding to take part.  You may take as much time as you need to ask questions 
with the study team, with family and friends, or with your personal physician or other 
healthcare professionals.  The study team will answer any questions you have before 
you make a decision. If you do not want your samples to be stored and used for future 
research, you can still take part in the Habitual Diet and Avocado Trial (HAT).  
 

PURPOSE OF THE COLLECTION AND STORAGE OF SAMPLES: 
If you consent specifically, we would like to store samples for use in future research.  
Future research may provide additional information that will be helpful in 
understanding diabetes and other diseases related or potentially related to diet.  If you 
do not want your samples to be stored and used for future research, you can still take 
part in the Habitual Diet and Avocado Trial (HAT).  

 Blood Samples: If you agree, a blood sample will be collected and may be used in 
future research by investigators associated with the Habitual Diet and Avocado 
Trial.   

 

 DNA sample: If you agree, some of the blood sample that will be obtained at the 
baseline visit will be used to study your genes (also called DNA).  DNA, or 
deoxyribonucleic acid, stores and transmits inherited traits, such as eye color or 
blood type.  As part of the research projects arising from HAT, your DNA will be 
studied in an effort to find out if there are genes that contribute to diabetes and 
other diseases related or potentially related to diet.  Because we do not know 
how the results of this DNA study related to your individual health, the results of 
the research will not be given to you or your doctor.  These results will also not 
be placed in your medical records.    
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 (UCLA site only) Urine and Stool Collection: We will send a collection kit home 
with you to collect a urine and stool sample.  We will ask you to bring this back 
to the clinic with you.  We will ask you to collect a urine sample at the baseline 
visit, 3 month visit and 6 month visit.  We will ask you to collect a stool sample at 
the baseline visit, 1 month visit and 6 month visit.     

 

WHAT HAPPENS DURING THE STUDY? 
At visits 2, 5 and 8, blood will be drawn from a vein in your arm. About one and half 
teaspoons (6.5 ml) will be stored for future research. Your stored blood sample will be 
used only for research and will not be sold. Some of the blood samples that will be obtained 
at the baseline visit will be used to study your DNA.  (UCLA site only) At visits 2, 3, and 8, we will 

collect a stool sample.  At visits 2, 5 and 8 we will ask you to collect a urine sample.  The 
findings from this research may result in the future development of products that are of 
commercial value. There are no plans to share any of the profits with you which may 
occur as a result of the research. 
 

WHAT ARE THE RISKS? 
You may experience discomfort, bruising and/or bleeding where the needle is inserted. 
Occasionally some people become dizzy, lightheaded or feel faint. Infection may occur 
in rare occasions. 
 

ARE THERE BENEFITS TO TAKING PART IN THE STUDY? 
The research that may be performed with your stored blood sample is not designed to 
help you specifically. There is no personal benefit to you from taking part in this aspect 
of the research study. It might help people who have diseases at some point in the 
future, but it is not known if this will happen. The results of the research performed with 
your samples will not be given to you or your doctor.  The results will not be put in your 
medical record.  

 

WHAT ARE MY RIGHTS AS A RESEARCH STUDY PARTICIPANT? 
Participating in this part of the study is voluntary. You can choose not to participate. If 
you do not want your sample(s) to be used in this additional research, you can still take 
part in the main study. 
 
If you decide to participate in this optional sample storage part of the study, you can 
decide to stop participating at any time in the future.  If you choose to withdraw 
consent to store your samples, your decision will be respected and any samples 
remaining in storage will be destroyed.  It will not be possible to retrieve or destroy any 
samples once they have been shared with other researchers.  If you decide withdraw 
your samples from future use, you can call the Principal Investigator, Name at telephone 
number (also include after hours number). 
 



 

 

Habitual Diet and Avocado Trial   Page 38 of 39 

WILL MY RESEARCH RECORDS BE CONFIDENTIAL? 
In the future, researchers may like to know more about your health. While future 
researchers may be given reports about your health, he/she will NOT be given your 
name, address, phone number, or any other identifying information about who you are, 
unless you agree to be contacted in the future by the Principal Investigator or other 
researchers. 

 
HOW WILL MY HEALTH INFORMATION AND BIOLOGICAL SAMPLES BE 

PROCESSED, TRANSFERRED AND STORED? 
Your samples will be coded. Your name, address, social security number, etc., will never 
be disclosed to future researchers and neither will the information that links the code 
with your identifiable information. The coded samples will be stored at INSERT SITE 
INFORMATION HERE for future testing and analysis by our colleagues and collaborators. 
Only researchers that have their research proposal approved by the Institutional Review 
Board (IRB) may use your coded sample. 
 

WHOM DO I CALL IF I HAVE QUESTIONS OR PROBLEMS? 
For questions about the study or in the event of a research-related injury, contact the 
study investigator, Name at telephone number (also include after hours number). 
 
The Institutional Review Board (IRB) is a group of people who review the research to 
protect your rights. If you have a question about your rights as a research participant, or 
you would like to discuss problems or concerns, have questions or want to offer input, 
or you want to obtain additional information, you should contact the Chairman of the 
IRB at (336) 716-4542. 
 
You will be given a copy of this signed consent form.  
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PARTICIPANT’S STATEMENT OF SUPPLEMENT CONSENT FOR BIOBANK SAMPLE 

STORAGE  
I have had the opportunity and sufficient time to review the study information, ask my 
investigator questions about this study, and my questions have been answered. I 
understand the conditions and procedures, and I have been informed of the possible 
risks and benefits from taking part in this study. 
 
Participant Name (Printed):_____________________________ 
 
Participant Signature: _________________________________ Date: ________Time:_______ am pm  
   
Person Obtaining Consent (Printed):_____________________________ 
 
Person Obtaining Consent:___________________________ Date:_________ Time:________ am pm 

 
Please review the question below and place your initials in the space corresponding to 
your answer. 
 
AGREEMENT FOR COLLECTION AND STORAGE OF BLOOD FOR FUTURE RESEARCH 
STUDIES 
I agree to allow my blood to be stored for use in future research. 
 _____ YES   _____ NO 
 
AGREEMENT TO PARTICIPATE IN GENETIC STUDIES 
I agree to allow my genetic sample (DNA) to be used to study diabetes and other diseases 
related or potentially related to diet. 
 _____ YES   _____ NO 
 
(UCLA only) AGREEMENT FOR COLLECTION AND STORAGE OF URINE SAMPLES 
I agree to allow my urine to be collected and stored for use in future research. 
 _____ YES   _____ NO 
 
(UCLA only) AGREEMENT FOR COLLECTION AND STORAGE OF STOOL SAMPLES 
I agree to allow my stool to be collected and stored for use in future research. 
 _____ YES   _____ NO 
 

 
 


