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Abstract: Rural communities are at higher risk for physical inactivity, poor dietary behaviors, and
related chronic diseases and obesity. These disparities are largely driven by built environment,
socioeconomic, and social factors. A community-based cluster randomized controlled trial of an
intervention, the Change Club, aims to address some of these disparities via civic engagement
for built environment change. Baseline data collection began in February 2020, only to be paused
by the COVID-19 pandemic. In this context, the investigators evaluated multiple approaches for
collecting data when the study resumed, focusing on Life’s Simple 7, and additional anthropometric,
physiologic, and behavioral outcomes in rural and micropolitan (<50,000 population) communities in
Texas and New York. Life’s Simple 7 includes fasting blood glucose, total cholesterol, blood pressure,
weight, physical activity, diet, and smoking. Rigor and feasibility were considered across a variety
of in-person versus at-home measurement options. After a comprehensive input from participants,
partners, staff, researchers, and the funding liaison, the study team chose self-measurement and use
of validated questionnaires/surveys to measure the Life’s Simple 7 components. This case provides
an example of how a study team might adjust data collection protocol during unexpected and acute
events while giving consideration to rigor, feasibility, stakeholder views, and participants’ health
and safety.

Keywords: randomized trial; recruitment; COVID-19; rural

1. Introduction

Chronic disease (e.g., diabetes, hypertension) and obesity rates are high across the
United States and have increased over the past several decades [1–3]. Obesity has been
linked to numerous poor health outcomes including cancer, heart disease, and all-cause
mortality [4,5]. While chronic diseases and obesity are nationwide problems, rural com-
munities are at higher risk for chronic diseases, obesity, and antecedent causes of physical
inactivity and poor dietary behaviors [6–8]. Disparities in health behaviors related to
chronic diseases and obesity in rural communities are driven, in part, by built environ-
ment (e.g., food deserts, low walkable communities), socioeconomic (e.g., poverty and low
educational attainment), and social factors (e.g., cultural norms) [9–12].

To address these disparities, the investigators proposed a community-based cluster
randomized controlled trial of an intervention called the Change Club (CC) in 12 paired
rural communities in Texas and New York [13]. CC is a civic engagement for built envi-
ronment change (CEBEC) intervention. Specifically, the CC intervention is comprised of
convening a small group of residents and guiding them through a coordinated planning
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process to address built environment issues in their community while also enhancing social
cohesion and connectedness not only within the small group, but also extending to the
broader community [13]. The CC intervention is detailed in the protocol article [13]. Briefly,
CC members are led through stepwise built environment change planning workshops,
with the first set of modules focusing on building group rapport and identity and estab-
lishing group norms, and subsequent modules focusing on community assessment, issue
identification, action planning, and selection from a menu of possible built environment
changes that could be feasibly implemented in the community within the next six months
(e.g., improving foods in restaurants or schools, improving parks or walking trails) [13].
The proposed trial protocol involved the recruitment of 2260 adults in three samples: CC
members (n = 10–14 per community), friends and family of the CC members (n = 90–112
per community), and community members (n = 80–100 per community) [13]. Friends and
family members and community members do not participate in the CEBEC curriculum
but are included to assess whether there is an impact of the CEBEC intervention within
the broader communities. Recruitment was planned to be led by extension educators who
would also serve as CC facilitators. Planned recruitment efforts for all groups focused on
community events and flyers posted throughout the community [13]. Secondary recruit-
ment efforts included direct mailing of postcards, television and radio advertising, and
social media postings [13].

The primary outcome is change in the American Heart Association’s Life’s Simple
7 composite cardiovascular health score [14], which includes three health risk factors
(fasting blood glucose, total cholesterol, and blood pressure [BP]) and four health behaviors
(weight, physical activity, diet, and smoking). Secondary outcomes included general health
status [15]; healthy eating motivation [16], confidence [17,18], and social support [19]; and
exercise attitudes [20], confidence [18], and social support [19,21] variables, as well as six
variables at the community/collective level (social cohesion [22], social engagement [23],
individual mobilization [24], civic engagement attitudes, civic engagement behaviors [25],
and community health investment attitudes [26]) and six at the community environment
level (neighborhood, safety, aesthetics, and walking environment [22] and availability of
fresh fruit and vegetables, selection of stores, and healthy restaurant options [27]).

The study was funded by the National Cancer Institute in 2019 and after approximately
one year of study preparations such as hiring staff, developing surveys and intervention ma-
terials, and gaining Institutional Review Board approval, study recruitment was launched
in early 2020. During that same time period, the SARS-CoV-2 virus was rapidly emerg-
ing [28]. By January 30th, the World Health Organization declared the pandemic a global
health emergency; by February 11, the disease was named COVID-19, and the first US death
occurred on February 28 [28]. In early March 2020, rapid cancelation of events occurred,
followed by business closings. Stay-at-home orders were enacted on March 20th in New
York and on March 31st in Texas.

Stay-at-home orders stopped in-person recruitment efforts, and the study team shifted
to remote recruitment. The orders also resulted in a high level of uncertainty, since they
were initially issued for only 30 days, after which it was unclear what would happen.
Concurrently, and throughout the pandemic, trust in science fell, with only 29% of US
adults having a great deal of confidence in medical scientists to have the public’s best
interests in mind in February of 2022 compared to 45% in 2018 [29].

The project team continued with remote recruitment until it became apparent that in-
person activities would not be resuming for the foreseeable future, and therefore objective
measurements of health could not be collected. Study recruitment was then paused so
that the team could reconsider how to conduct the study within the COVID-19-related
restrictions and concomitant changes to the social and cultural context. The research team,
National Institutes of Health program officer, and community partners discussed several
options and decided that modifying the baseline data collection protocol was required.

Because of COVID-19-related restrictions and the cultural context, it was necessary
to change the way some of the Life’s Simple 7 components would be measured. This
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paper describes the process of evaluating the options for collecting baseline data and
selecting an approach that balanced both feasibility and rigor. We provide options that
other researchers can consider when recruiting research participants and collecting data
when in-person approaches may be challenging or impossible, and/or during times when
trust in science/research is low/compromised. We discuss the tradeoffs that must be
considered to meet enrollment targets and successfully adapt the proposed study.

2. Methods

Because in-person measurement options were hindered due to COVID-19, we eval-
uated multiple approaches for collecting data, focusing on the primary outcome, Life’s
Simple 7, and additional anthropometric, physiologic, and behavioral outcomes in the
context of the cluster-randomized controlled trial in rural and micropolitan (<50,000 popu-
lation) communities in the USA. Life’s Simple 7, aforementioned, includes the components
of fasting blood glucose, total cholesterol, BP, weight, physical activity, diet, and smoking.
Each component of Life’s Simple 7 is categorized as Poor (score of 0), Intermediate (score
of 1), or Ideal (score of 2). Under all data collection approaches, research team staff, clinical
staff, or study participants would be provided with standard protocols for measurement
and recording of data.

2.1. Measurement Options
2.1.1. In-Person Measurement Options

In-person scenarios were given considerable consideration to try to preserve the
rigor of the study, particularly of the outcomes measured via blood tests (blood glucose;
hemoglobin A1c; and total, LDL, and HDL cholesterol), clinical outcomes (BP and heart
rate), and anthropometric outcomes (height and body weight (to calculate Body Mass Index
[BMI]); waist circumference). The original protocol involved measurement by the research
team. It was intended that study staff would set up stations to have measurements taken
on-site in each rural community. Blood would be collected by fingerstick and analyzed by
point-of-care devices. Research staff would measure clinical and anthropometric outcomes.
As an additional measure of diet beyond self-report, skin carotenoids would be assessed
via Veggie Meter skin scan. A pre-specified number of people would be seen every 10 min
for eight hours per day over a designated number of days of measurement in each commu-
nity. Given that this approach was stymied by the beginning of the COVID-19 pandemic,
which legally prohibited group gatherings in some areas, and gatherings could also gen-
erate fear that deterred participation, clinic-based setting options were considered as an
alternative. In this scenario, participants would make individual appointments and clinic
staff/phlebotomists would conduct venipuncture to collect vials of blood which would be
processed in the clinic’s laboratory; results for all tests would be transmitted directly to
the research team. Clinic staff would measure clinical and anthropometric outcomes. Skin
carotenoids could not be measured in the clinic-based setting.

2.1.2. At-Home Measurement Options

As the pandemic was unrelenting and it became clear that potential study partici-
pants were resistant to in-person options, the study team considered at-home options and
deliberated the resulting options (Table 1, column 2).

At-home measurement of blood glucose and lipids could be obtained through at-home
blood microsampling. Each participant could be provided with a microsampling kit that
included supplies and instructions for pricking a sterile finger with the lancet provided and
filling several tiny tubes with blood. Participants would then package the blood tubes into
a shipping container and send them to a laboratory that would transmit results directly to
the research team (blood glucose; hemoglobin A1c; and total, HDL, and LDL cholesterol).
In addition, providing all participants with a Bluetooth BP cuff that could transmit BP
and heart rate measurements directly to the research team was considered for at-home
measurement of BP and heart rate.
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Table 1. Methods of data collection via in-person and at-home measurements, and self-reported options.

Outcomes In-Person Measurement Options At-Home Measurement Options Self-Reported Options

Blood Sugar 1. Measured by research team with
point of care device

2. Blood draw at clinic/office
- Blood microsampling Questions

via surveyLipids

Blood Pressure 3. Measured by research team
4. Measured at clinic/office

- Provide Bluetooth BP cuff to all
participants

Questions
via survey

Heart Rate None

Body Mass Index
5. Measured by research team
6. Measured at clinic/office

7. Provide Bluetooth scale to
all participants

8. Provide basic scale to all participants
9. Provide basic scale only to participants

who do not have one

Questions
via survey

Waist
Circumference

10. Measured by research team
11. Measured at clinic/office

12. Provide tape measure to all participants
13. Provide tape measure only to

participants who do not have one

Questions
via survey

Diet Skin carotenoids measured by research
team with Veggie Meter

24-h recall (ASA-24) and
Questionnaires

via survey

Physical Activity

14. Loan accelerometers to all participants
15. Provide pedometers to all participants
16. Provide pedometers to participants who

do not have pedometer or
activity tracker

IPAQ-long
via survey

Three options for at-home measurement of body weight were considered. All par-
ticipants could be provided with a Bluetooth scale that could transmit body weight mea-
surements directly to the research team. Alternatively, participants could be provided
with a basic scale and a data entry sheet onto which they would record multiple body
weight measurements and report the data online. Two basic-scale approaches were con-
sidered: providing all participants with a basic scale or providing a basic scale only to
participants who had no scale of their own. For height and waist circumference, options
considered were having participants measure and report their height and waist circum-
ference using a tape measure provided to all participants or provided only to participants
who reported needing/not having access to a tape measure. Self-assessed height, weight,
and waist circumference protocols for this study were adapted from interviewer-assessed
protocols used in the National Health and Nutrition Examination Survey [30] and previous
study protocols [31,32].

Three approaches to measurement of physical activity were considered. First, physical
activity could be measured using accelerometers loaned to participants for 7 days of wear.
Devices would then be returned to the research team and data downloaded to provide
valid and reliable estimates of MET-minutes/week; this approach has contamination
considerations in the COVID-19 context. Thus, another set of approaches were considered:
provide all participants with the same pedometer (less expensive than an accelerometer,
so able to be provided rather than loaned) and a 7-day log onto which participants would
record steps taken each day and report data online to attain estimates of participants’ mean
daily steps, or to allow participants to use and track activity on an approved device they
already owned.

2.1.3. Questionnaires via Survey

Due to the pandemic, a more feasible approach for outcomes of interest was self-
reporting. In terms of rigor, survey-based scales/instruments for Life’s Simple 7 compo-
nents were available [33–35]. Survey options included questions about measurements,
diagnosis, and medication use related to blood glucose, cholesterol, and BP [33–35]. These
self-reported items could be used to determine Life’s Simple 7 component scores by clas-
sifying participants as having high (Poor), elevated or treated (Intermediate), or normal
(Ideal) BP, total cholesterol, and blood glucose, as is standard protocol for Life’s Simple
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7 scoring procedures. Survey questions about current height and weight could also be
included to determine BMI.

Self-reported physical activity could be assessed using the Life’s Simple 7 physical
activity item and/or using the International Physical Activity Questionnaire long form
(IPAQ-long) [36–38] to attain MET-minutes/week. For diet, Life’s Simple 7 includes a
standard eight diet-related items [33,39]. Five assess consumption of: (1) sugar-sweetened
beverages (servings/day); (2) fish (servings/week); (3) fruit (cups/day); (4) vegetables
(cups/day); and (5) whole grains (servings/day); and three additional questions queried
whether participants (6) avoided eating prepacked/processed foods; (7) rarely ate out
and sought lower sodium restaurant options; and (8) avoided adding extra salt when
cooking [33,39–41]. In addition to the diet-related questions, 24 h dietary recalls could be
collected via the Automated Self-Administered 24 h Dietary Assessment Tool (ASA24) [42].

Smoking is assessed by the Life’s Simple 7 criteria (never smoked or quit > 12 months
ago; quit < 12 months ago; current smoker) [33,39].

2.2. Data Collection Scenarios

To organize options for protocol changes, the measurement choices were arrayed into
data collection scenarios representing different combinations of in-person, at-home, and
self-reported approaches (Table 2). The Research Team Measurement scenario represents
the Change Club Study’s originally proposed plans for collection of outcome data from
validated survey-based questionnaires supported by objective measurements of lipids and
blood glucose from point-of-care blood analysis devices; measured height, weight, waist
circumference, BP, and heart rate; carotenoids via skin scan; and total physical activity using
accelerometers. These objective data would be collected in-person by research team staff at
public events in the communities where participants resided. As this became infeasible,
alternative scenarios were considered; these are described in Table 2.

Table 2. Six data collection scenarios.

Scenario

Research Team Measurement (original protocol)
Questionnaires via survey

24-h recall
Accelerometers loaned to all

Measurements, point-of-care blood work, and skin carotenoid scans by research staff

Clinic-Based Measurement
Questionnaires via survey

24-h recall
Accelerometers loaned to all

Measurements and blood draw at clinic/office
No skin carotenoid scan

Self-Measurement w/Bluetooth Devices
Questionnaires via survey

24-h recall
Pedometer to all

At-home measurements with Bluetooth devices (scale and BP cuff) to all
Self-measurement with tape measure to all

Blood microsampling at home

Self-Measurement w/Standardized Basic Equipment Always Provided
Questionnaires via survey

24-h recall
Pedometer to all

Self-measurement with basic equipment (scale, tape measure, and BP cuff) to all
Blood microsampling at home

Self-Measurement w/Equipment Provided As Needed Only
Questionnaires via survey, expanded to include questions on blood glucose, cholesterol, and BP

24-h recall
Pedometer automatically provided to those who do not have pedometer or activity tracker

Self-measurement basic equipment (scale and/or tape measure) provided to those who do not have one
No measure of heart rate

Surveys w/Self-Measurement Only if Equipment Already Available to Participant
Questionnaires via survey, expanded to include questions on body size, BP, blood glucose, and cholesterol; participants instructed to self-measure

when equipment or information could be obtained.
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2.3. Sample Size Calculations

The calculation of sample size targets for all three samples (140 CC members, 1120 fam-
ily and friends, 1000 community residents) were detailed in the protocol article [13]. Briefly,
targets are based upon the ability to detect significant differences in the Life’s Simple
7 total score between arms at the 24-month post-baseline time point, using a two-sided
t-test, with 80% power and an alpha level of 0.05. We aimed to detect 24-month effects
that were approximately equal in size to those observed in our prior intervention studies
which had only 6-month follow-up (+0.7–0.8 units in the Life’s Simple 7 total score) [34,35].
All calculations assumed consistent cluster sizes across communities and accounted for
attrition (10% for CC members, 20% for others) and the intraclass correlation within clusters
(0.08 for friends and family members, 0.025 for others). Target sample sizes will yield an
ability to detect change in the Life’s Simple 7 composite score of 1 unit among CC members,
0.4 units among family and friends, and 0.7 among community residents.

2.4. Cost Estimates

Cost estimates include contracts (e.g., ASA24, laboratory), equipment (e.g., Veggie
Meters for carotenoid measurement, accelerometers), supplies (e.g., scales, pedometers),
shipping, and travel necessary to implement data collection under each scenario. Costs
are based on vendor quotes and online pricing information at the time each scenario was
considered between 2019 and 2022. All prices have been adjusted into 2022 dollars using
the annual Consumer Price Index [43]. Scenario costs do not include research staff time
because it varies greatly for different organizations and pay rates across locations nor do
they include participant compensation costs. Given the geographic distribution of study
sites in rural locations across two states, we estimated that loaning accelerometers would
require obtaining one accelerometer per 2.5 participants (thus, per participant cost includes
40% of the cost of purchasing an accelerometer). For the ‘Self-Measurement w/Equipment
Provided As Needed Only’ scenario, we assumed that half of all participants would need
equipment (pedometer, scale, tape measure) purchased and shipped to them.

2.5. Analysis

Total costs for each scenario were calculated and presented as a range (±25%). Rigor
versus feasibility (including costs) and tradeoffs of each data collection scenario are dis-
cussed and compared.

3. Results
3.1. Rigor vs. Feasibility Considerations

Table 3 lists a comparison of benefits and drawbacks of each of the scenarios in
terms of rigor and feasibility. In general, we considered objective measures to be more
reliable than self-measured data, and self-measured data to be more reliable than self-
reported data without any measurement activity. Scenarios described in the earlier rows
generally had greater rigor (e.g., more objective measures, less social desirability bias) than
later rows. Scenarios described in later rows were generally more feasible because they
were less burdensome to participants (e.g., less time, no blood) than earlier rows. Some
drawbacks, such as the lack of internet and cell service in rural areas, were pervasive but
were bigger issues for data collection scenarios that relied more heavily on online reporting
(e.g., Bluetooth devices, longer surveys).

3.2. Cost Comparisons

Costs varied depending upon the data collection approach used (Table 4). Self-
Measurement w/Bluetooth Devices was the most expensive (USD 257-USD 428/partic-
ipant), and Self-Measurement w/Equipment Provided As Needed Only (USD 20-USD
33/participant) and Surveys w/Self-Measurement Only if Equipment Already Available
to Participant (USD 3-USD 5/participant) were the least expensive. The other three ap-
proaches had costs that were more similar to one another.
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Table 3. Benefits and drawbacks of each approach.

Scenario Benefits Drawbacks

Research Team
Measurement

(original protocol)

• Maximize objective measurements,
including skin carotenoids a valid
biomarker for fruit and vegetable intake

• Research team measurements have high
reliability and validity

• Participants may be comfortable with
familiar research team staff

• Accelerometry provides most valid
assessment of total physical activity

• As proposed, passed peer-reviewed
standards for scientific rigor
and reproducibility

• Participants required to travel to data
collection events; high level of reluctance
in pandemic

• In-person data collection time slots are
limited to several days

• Group data collection events may
spread disease

• Participants required to travel to
return accelerometer

• Point-of-care blood tests require
fingerstick, which some find unpleasant

• Lack of internet and cell service in rural
areas may hinder survey completion

Clinic-based Measurement

• Maximize objective measurements,
except for skin carotenoids

• Clinic measurements have high
reliability and validity

• Participants may be comfortable with
medical personnel taking blood at clinic

• Accelerometry provides most valid
assessment of total physical activity

• For feasibility, participants had more
flexibility in scheduling appointment
at clinics

• Limited number of clinics near rural
communities required participants to
travel up to 60 miles

• Reluctance to increase exposure to virus
with non-essential clinic visits

• Participants required to travel to
return accelerometer

• Laboratory blood tests require venous
blood draw, which some find unpleasant

• Lack of internet and cell service in rural
areas may hinder survey completion

Self-Measurement
w/Bluetooth Devices

• No travel required
• Measurements can be completed at the

participant’s convenience
• Standardized equipment is reliable
• Bluetooth devices report directly,

avoiding self-report bias

• Lack of internet in rural areas may hinder
both Bluetooth-device use and
survey completion

• Pedometers provide only step counts, not
total physical activity

• Participants reluctant to draw own blood,
even with microsampling

Self-Measurement w/Standardized
Basic Equipment Always Provided

• No travel required
• Measurements can be completed at the

participant’s convenience
• Standardized equipment is reliable

• Self-measured and reported data may be
subject to social desirability bias

• Equipment could be lost or given to
participants that do not remain in
the study

• Pedometers provide only step counts, not
total physical activity

• Lack of internet and cell service in rural
areas may hinder survey completion

• Heart rate not recorded

Self-Measurement w/Equipment
Provided As Needed Only

• No travel required
• No blood required
• More similar to national datasets and to

how the American Heart Association has
individuals complete the Life’s Simple 7

• Some participants do not have to wait
for equipment to arrive

• Less equipment to be lost and need to be
replaced in future years

• Participant burden reduced (for some)
by incorporating fitness tracker physical
activity data

• Survey is longer and lack of internet
service may be bigger problem

• More outcomes rely only on self-report
and are subject to recall and social
desirability biases

• Using available equipment reduces
measurement reliability

• Categorization of participants by risk for
chronic diseases less reliable than
lab values

• Heart rate not recorded

Surveys w/Self-Measurement Only if
Equipment Already Available to

Participant

• No equipment required
• No travel required
• No blood required
• More similar to national datasets and to

how the American Heart Association has
individuals complete the Life’s Simple 7

• Shorter wait time for compensation

• Survey is longer and lack of internet
service may be bigger problem

• Outcomes rely only on
self-report/self-measurement and are
subject to recall and social
desirability biases

• Categorization of participants by risk for
chronic diseases less reliable than
lab values

• Heart rate not recorded
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Table 4. Per participant data collection costs under each scenario.

Scenario Cost/Participant

Research Team Measurement USD 162–USD 270

Clinic-Based Measurement USD 126–USD 210

Self-Measurement w/Bluetooth Devices USD 257–USD 428

Self-Measurement w/Standardized Basic Equipment
Always Provided USD 141–USD 235

Self-Measurement w/Equipment Provided As Needed Only USD 20–USD 33

Surveys w/Self-measurement Only if Equipment Already
Available to Participant USD 3–USD 5

3.3. Selected Data Collection Approach

After considering rigor versus feasibility, all benefits and drawbacks, and the study
budget and timeline, we chose the Self-Measurement w/Equipment Provided as Needed
Only scenario for data collection. In this case, participants were instructed to use equipment
they had on hand, and if they did not have the basic items needed, they were mailed to
them and kept by the participant for future use. The Self-Measurement w/Equipment
Provided as Needed Only scenario required no CC participants to travel or get blood
drawn, but still collected data comparable to some national surveys [44]. For some CC
participants, burden was further reduced because they could use equipment they already
owned (e.g., scale, fitness tracker), and researchers will not have to replace lost equipment
in future years.

We made two additional adaptations to the protocol—one to enhance feasibility and
the other to strengthen rigor. First, given employment and time stressors among adults in
these underserved rural populations, we increased participant compensation from USD
50/year to USD 75/year for complete data. Second, we added items to the questionnaire
that enabled us to calculate the 2018 World Cancer Research Fund/American Institute
for Cancer Research (WCRF/AICR) cancer prevention score [45]. Although the 2018
WCRF/AICR score is correlated with cancer incidence and mortality [46–51] and is rec-
ommended for use in intervention studies as a standardized cancer prevention score [45],
published data from intervention studies using the score as designed are still very limited.
We added diet-related survey questions adapted from the National Health and Nutrition
Examination Survey (NHANES) dietary screener questionnaire [19] and the Beverage
and Snack Questionnaire [20] to assess: (1) fiber intake (g/day); (2) frequency of consum-
ing ultra-processed foods (times/month); and (3) red and processed meat consumption
(g/week) [19,21]; and (4) two questions adapted from the Alcohol Use Disorders Screening
Test [22] to assess alcohol consumption (drinks/day). The 2018 WCRF/AICR score will
allow us to broaden conclusions about the public health impact of the CC intervention.

4. Discussion

As originally proposed, five of the Life’s Simple 7 components would have been
measured onsite by the research team: fasting blood glucose and total cholesterol via
fingerstick and point-of-care device; BP via BP monitor; weight via digital body weight scale;
and diet (fruit and vegetable component) via skin carotenoid measurement using Veggie
Meter skin scans. For physical activity, accelerometers were to be loaned to participants
and returned at in-person meetings. The original protocol also included 24-h recall and
validated questionnaires to measure Life’s Simple 7 diet components. Smoking was to
be assessed via questionnaire. The selected data collection approach decision within
the COVID-19 context, considering rigor and feasibility, included three Life’s Simple
7 components measured by the participant at home either using equipment on hand or
equipment mailed by the study team if equipment was not already available at home. All
other measures were measured via questionnaire.

Studies propose the optimal design that is maximally rigorous to address the research
questions as well as feasible from financial and practical perspectives. The COVID-19 pan-
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demic brought forth numerous new contextual considerations including legal restrictions
and public health recommendations that continually evolved, as well as stress and strain on
people’s time and capacity. For example, in the rural locations in this study, considerations
included balancing childcare and home schooling with fulltime remote work and often
with poor and unreliable internet; inability to gather or fear about gathering; lack of trust
and political polarization related to public health; and clinic closures, low staff, limited
clinic hours, and thus often further distances for people already facing resource constraints
to travel to clinics. Thus, we optimized the study to collect all data for the primary outcome
plus the 2018 WCRF/AICR score (but via self-report/measurement rather than in-person
measurement, which was no longer feasible) and increased participant compensation given
the new realities and time burdens within our rural communities.

At the time of the study proposal, the planned Research Team Measurement sce-
nario for recruitment, enrollment, and baseline data collection was completely feasible,
and based on our experience in other rural settings and studies [31,34,35], would have
been likely to attract an unbiased sample (i.e., participants a mix of healthy/less healthy
and motivated/less motivated to change). With the onset of COVID-19 restrictions and
recommendations, the Research Team Measurement scenario become unfeasible due to
the illegality and health risks of gathering in large groups. The scenario which would
have resulted in obtaining all of the planned objective measures with the exception of skin
carotenoids, the Clinic-Based Measurement scenario, involved asking participants to travel
to clinics, which, in these rural areas, would have involved travel of up to 60 miles, as well
as venipuncture, both of which may be unacceptable for large numbers of participants.
The Clinic-Based Measurement scenario would have attracted highly motivated partici-
pants, willing to take time to travel, enter clinics at a time when people may have been
trying to avoid places where people were sick, and have venipuncture performed. The
Self-Measurement w/Bluetooth Devices scenario would have avoided self-report bias by
directly reporting some measurements to the research team, but was the scenario with the
highest total cost, and lack of internet in rural areas would have greatly hindered Bluetooth
device use. (Note that Bluetooth itself does not require internet but conveying the results
from the Bluetooth device to the research team does require internet access.)

Based on feedback from educators and residents, any increase in participant burden
(e.g., requiring driving long distances to clinics, venipuncture) would increase the likelihood
that only highly motivated (likely already healthy individuals) would enroll and thus bias
samples. Lowering participant burden would increase the chance of enrolling participants
who could benefit more from the intervention (i.e., less healthy) and who were more
representative of the residents of the communities. Considering all these benefits and
drawbacks, the Self-Measurement w/Equipment Provided as Needed Only scenario was
selected. This scenario is similar to how data are gathered for nationally representative
datasets by the US government and the American Heart Association’s monitoring of Life’s
Simple 7. For example, NHANES, a national program designed to assess health and
nutritional status in the US, uses both self-report and objective measurements [44]. The
American Heart Association’s My Life Check is a health assessment and improvement tool
that uses Life’s Simple 7 (recently updated to Life’s Essential 8 to include sleep) to help
people work toward improving their health [52]; this tool uses self-report data. Furthermore,
we can conduct sensitivity analyses that adjust self-report for social desirability bias by
using correction calculations derived from other large studies (e.g., for weight in the
Women’s Health Initiative [53]).

Based on our experiences, we have multiple recommendations for feasibility, rigor, and
protocol changes. If protocol changes seem as though they will be needed, implement them
early and make sure to get buy-in across all stakeholders including community partners,
educators/facilitators, and potential participants. Consider adequate compensation from
the proposal stage and limit data collection to the essential measures to reduce long-term
follow-up and participant fatigue. Consider ways to provide people with equipment that
limits shipping and insurance costs, as well as participants’ need to drive long distances
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(e.g., grocery store, “site,” and school pickups). Consider hybrid data collection methods;
it is not always possible to get the data in exactly the same way from all participants in
a pragmatic study. Be flexible across self-reported, self-measured, and research- or clinic-
based data collection methods while still being able to address core research questions. Use
analytic strategies to check robustness of findings controlling for different methods of data
collection across participants in a single study.

Local partners are critical for reflecting what protocol change considerations may or
may not work well within their community and/or a particular population subgroup (e.g.,
moms with children, older adults). Valid, reliable, low participant burden technologies,
particularly passive ones, for diet and physical activity data collection at the individual
level are urgently needed.

5. Conclusions

There is often tension between rigor and feasibility in selecting data collection ap-
proaches for human research studies. Unexpected and acute events, such as the COVID-19
pandemic, force reconsideration of a study protocol with these two competing factors at the
forefront. This case provides an example of how a study team might weigh these factors,
as well as a process that included considerations from the funder as well as community
voices. While new technologies may help reduce the conflict between these two factors
in the future, it is important to discuss options transparently and have solid processes
for decision-making.

Author Contributions: R.A.S.-F. was responsible for funding acquisition; study supervision; writing
the original draft and conceptualized of this report and the study overall; J.E.M., M.G., G.D.E., S.C.F.
and K.L.H. were responsible for drafting content and critical review. All authors have read and
agreed to the published version of the manuscript.

Funding: This research was funded by the National Institutes of Health (R01CA230738).

Institutional Review Board Statement: The study was approved by the Texas A&M University
Human Subjects Protection Program (protocol #IRB2021-1490, 31 January 2022).

Informed Consent Statement: All participants are required to provide consent (electronic signature)
before participation in the study.

Data Availability Statement: Not applicable.

Acknowledgments: Not applicable.

Conflicts of Interest: R.A.S.-F. is co-founder and director of strongpeopleprogram.org. The other
authors have no competing interests to declare. The funders had no role in the design of the study; in
the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision
to publish the results.

References
1. Benjamin, E.J.; Blaha, M.J.; Chiuve, S.E.; Cushman, M.; Das, S.R.; Deo, R.; de Ferranti, S.D.; Floyd, J.; Fornage, M.; Gillespie,

C. Heart disease and stroke statistics—2017 update a report from the American Heart Association. Circulation 2017, 135, e146.
[CrossRef] [PubMed]

2. Centers for Disease Control and Prevention. National Diabetes Statistics Report, 2020; Centers for Disease Control and Prevention,
U.S. Department of Health and Human Services: Atlanta, GA, USA, 2020.

3. Chobufo, M.D.; Gayam, V.; Soluny, J.; Rahman, E.U.; Enoru, S.; Foryoung, J.B.; Agbor, V.N.; Dufresne, A.; Nfor, T. Prevalence and
control rates of hypertension in the USA: 2017–2018. Int. J. Cardiol. Hypertens. 2020, 6, 100044. [CrossRef] [PubMed]

4. Singla, P.; Bardoloi, A.; Parkash, A.A. Metabolic effects of obesity: A review. World J. Diabetes 2010, 1, 76–88. [CrossRef] [PubMed]
5. Renehan, A.G.; Tyson, M.; Egger, M.; Heller, R.F.; Zwahlen, M. Body-mass index and incidence of cancer: A systematic review

and meta-analysis of prospective observational studies. Lancet 2008, 371, 569. [CrossRef]
6. Trivedi, T.; Liu, J.; Probst, J.C.; Merchant, A.; Jones, S.; Martin, A.B. Obesity and obesity-related behaviors among rural and urban

adults in the USA. Rural Remote Health 2015, 15, 217. [CrossRef]
7. Mph, P.D.P.; Moore, C.; Ms, J.C.P.; Ms, J.A.S. Obesity and physical inactivity in rural America. J. Rural. Health 2004, 20, 151.

[CrossRef]

http://doi.org/10.1161/CIR.0000000000000485
http://www.ncbi.nlm.nih.gov/pubmed/28122885
http://doi.org/10.1016/j.ijchy.2020.100044
http://www.ncbi.nlm.nih.gov/pubmed/33447770
http://doi.org/10.4239/wjd.v1.i3.76
http://www.ncbi.nlm.nih.gov/pubmed/21537431
http://doi.org/10.1016/S0140-6736(08)60269-X
http://doi.org/10.22605/RRH3267
http://doi.org/10.1111/j.1748-0361.2004.tb00022.x


Methods Protoc. 2023, 6, 5 11 of 12

8. Shaw, K.M.; Theis, K.A.; Self-Brown, S.; Roblin, D.W.; Barker, L. Chronic disease disparities by county economic status and
metropolitan classification, Behavioral Risk Factor Surveillance System, 2013. Prev. Chronic Dis. 2016, 13, E119. [CrossRef]

9. Sallis, J.F.; Glanz, K. Physical activity and food environments: Solutions to the obesity epidemic. Milbank Q. 2009, 87, 123.
[CrossRef]

10. McCormack, G.R.; Shiell, A. In search of causality: A systematic review of the relationship between the built environment and
physical activity among adults. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 125. [CrossRef]

11. Gomez, S.L.; Shariff-Marco, S.; DeRouen, M.; Keegan, T.H.M.; Yen, I.H.; Mujahid, M.; Satariano, W.A.; Glaser, S.L. The impact of
neighborhood social and built environment factors across the cancer continuum: Current research, methodological considerations,
and future directions. Cancer 2015, 121, 314. [CrossRef]

12. Matson-Koffman, D.M.; Brownstein, J.N.; Neiner, J.A.; Greaney, M.L. A site-specific literature review of policy and environmental
interventions that promote physical activity and nutrition for cardiovascular health: What works? Am. J. Health Promot. 2005,
19, 167. [CrossRef] [PubMed]

13. Seguin-Fowler, R.A.; Hanson, K.L.; Villarreal, D.; Rethorst, C.D.; Ayine, P.; Folta, S.C.; Maddock, J.E.; Patterson, M.S.; Marshall,
G.A.; Volpe, L.C.; et al. Evaluation of a civic engagement approach to catalyze built environment change and promote healthy
eating and physical activity among rural residents: A cluster (community) randomized controlled trial. BMC Public Health 2022,
22, 1674. [CrossRef] [PubMed]

14. Shay, C.M.; Gooding, H.S.; Murillo, R.; Foraker, R. Understanding and improving cardiovascular health: An update on the
American Heart Association’s concept of cardiovascular health. Prog. Cardiovasc. Dis. 2015, 58, 41–49. [CrossRef] [PubMed]

15. Mchorney, C.A.; Ware, J.E., Jr.; Raczek, A.E. The MOS 36-Item Short-Form Health Survey (SF-36): II. Psychometric and clinical
tests of validity in measuring physical and mental health constructs. Med. Care 1993, 31, 247–263. [CrossRef]

16. Naughton, P.; McCarthy, S.N.; McCarthy, M.B. The creation of a healthy eating motivation score and its association with food
choice and physical activity in a cross sectional sample of Irish adults. Int. J. Behav. Nutr. Phys. Act. 2015, 12, 74. [CrossRef]

17. Seguin, R.A.; Eldridge, G.; Graham, M.L.; Folta, S.C.; Nelson, M.E.; Strogatz, D. Strong Hearts, Healthy Communities: A rural
community-based cardiovascular disease prevention program. BMC Public Health 2016, 16, 86. [CrossRef]

18. Sallis, J.F.; Pinski, R.B.; Grossman, R.M.; Patterson, T.L.; Nader, P.R. The development of self-efficacy scales for healthrelated diet
and exercise behaviors. Health Educ. Res. 1988, 3, 283–292. [CrossRef]

19. Thompson, F.E.; Midthune, D.; Subar, A.F.; Kahle, L.L.; Schatzkin, A.; Kipnis, V. Performance of a short tool to assess dietary
intakes of fruits and vegetables, percentage energy from fat and fibre. Public Health Nutr. 2004, 7, 1097–1106. [CrossRef]

20. Neuhouser, M.L.; Lilley, S.; Lund, A.; Johnson, D.B. Development and validation of a beverage and snack questionnaire for use in
evaluation of school nutrition policies. J. Am. Diet. Assoc. 2009, 109, 1587–1592. [CrossRef]

21. National Cancer Institute. The Five-Factor Screener in the 2005 National Health Interview Survey Cancer Control Supplement.
Available online: https://epi.grants.cancer.gov/diet/screeners/NHIS2005.pdf (accessed on 21 December 2022).

22. Saunders, J.B.; Aasland, O.G.; Babor, T.F.; De La Fuente, J.R.; Grant, M. Development of the alcohol use disorders identification
test (AUDIT): WHO collaborative project on early detection of persons with harmful alcohol consumption-II. Addiction 1993, 88,
791–804. [CrossRef]

23. Lubben, J.; Blozik, E.; Gillmann, G.; Iliffe, S.; von Renteln Kruse, W.; Beck, J.C.; Stuck, A.E. Performance of an abbreviated version
of the Lubben Social Network Scale among three European community-dwelling older adult populations. Gerontologist 2006, 46,
503–513. [CrossRef] [PubMed]

24. Jakes, S.; Shannon, L. Mobilization Scale—Individual; University of Arizona: Tucson, AZ, USA, 2002; Available online: https:
//ag.arizona.edu/sfcs/cyfernet/nowg/MobilizationsScaleIndividualPacket.pdf (accessed on 1 November 2022).

25. Doolittle, A.; Faul, A.C. Civic engagement scale: A validation study. Sage Open 2013, 3, 2158244013495542. [CrossRef]
26. Robert Wood Johnson Foundation. Culture of Health Measures Compendium: Measures Update 2019; Robert Wood Johnson

Foundation: New Jersey, NJ, USA, 2009.
27. Green, S.H.; Glanz, K. Development of the Perceived Nutrition Environment Measures Survey. Am. J. Prev. Med. 2015, 49, 50–61.

[CrossRef] [PubMed]
28. Taylor, D. A Timeline of the Coronavirus Pandemic. New York Times. 17 March 2021. Available online: https://www.nytimes.

com/article/coronavirus-timeline.html (accessed on 1 November 2022).
29. Pew Research Center. Americans’ Trust in Scientists, Other Groups Declined; Pew Research Center: Washington, DC, USA, 2022.
30. Centers for Disease Control and Prevention (CDC); National Center for Health Statistics (NCHS). National Health and Nutrition

Examination Survey Interviewer Procedures Manual. Available online: https://wwwn.cdc.gov/nchs/data/nhanes/2019-2020/
manuals/2020-Interviewer-Procedures-Manual-508.pdf (accessed on 1 November 2022).

31. Folta, S.C.; Lichtenstein, A.H.; Seguin, R.A.; Goldberg, J.P.; Kuder, J.F.; Nelson, M.E. The StrongWomen–Healthy Hearts
program: Reducing cardiovascular disease risk factors in rural sedentary, overweight, and obese midlife and older women.
Am. J. Public Health 2009, 99, 1271. [CrossRef]

32. Seguin, R.A.; Morgan, E.H.; Hanson, K.L.; Ammerman, A.S.; Pitts, S.B.J.; Kolodinsky, J.; Sitaker, M.; Becot, F.A.; Connor, L.M.;
Garner, J.A.; et al. Farm Fresh Foods for Healthy Kids (F3HK): An innovative community supported agriculture intervention to
prevent childhood obesity in low-income families and strengthen local agricultural economies. BMC Public Health 2017, 17, 306.
[CrossRef] [PubMed]

http://doi.org/10.5888/pcd13.160088
http://doi.org/10.1111/j.1468-0009.2009.00550.x
http://doi.org/10.1186/1479-5868-8-125
http://doi.org/10.1002/cncr.29345
http://doi.org/10.4278/0890-1171-19.3.167
http://www.ncbi.nlm.nih.gov/pubmed/15693346
http://doi.org/10.1186/s12889-022-13653-4
http://www.ncbi.nlm.nih.gov/pubmed/36058913
http://doi.org/10.1016/j.pcad.2015.05.003
http://www.ncbi.nlm.nih.gov/pubmed/25958016
http://doi.org/10.1097/00005650-199303000-00006
http://doi.org/10.1186/s12966-015-0234-0
http://doi.org/10.1186/s12889-016-2751-4
http://doi.org/10.1093/her/3.3.283
http://doi.org/10.1079/PHN2004642
http://doi.org/10.1016/j.jada.2009.06.365
https://epi.grants.cancer.gov/diet/screeners/NHIS2005.pdf
http://doi.org/10.1111/j.1360-0443.1993.tb02093.x
http://doi.org/10.1093/geront/46.4.503
http://www.ncbi.nlm.nih.gov/pubmed/16921004
https://ag.arizona.edu/sfcs/cyfernet/nowg/MobilizationsScaleIndividualPacket.pdf
https://ag.arizona.edu/sfcs/cyfernet/nowg/MobilizationsScaleIndividualPacket.pdf
http://doi.org/10.1177/2158244013495542
http://doi.org/10.1016/j.amepre.2015.02.004
http://www.ncbi.nlm.nih.gov/pubmed/26094227
https://www.nytimes.com/article/coronavirus-timeline.html
https://www.nytimes.com/article/coronavirus-timeline.html
https://wwwn.cdc.gov/nchs/data/nhanes/2019-2020/manuals/2020-Interviewer-Procedures-Manual-508.pdf
https://wwwn.cdc.gov/nchs/data/nhanes/2019-2020/manuals/2020-Interviewer-Procedures-Manual-508.pdf
http://doi.org/10.2105/AJPH.2008.145581
http://doi.org/10.1186/s12889-017-4202-2
http://www.ncbi.nlm.nih.gov/pubmed/28390403


Methods Protoc. 2023, 6, 5 12 of 12

33. Lloyd-Jones, D.M.; Hong, Y.; Labarthe, D.; Mozaffarian, D.; Appel, L.J.; Van Horn, L.; Greenlund, K.; Daniels, S.; Nichol, G.;
Tomaselli, G.F.; et al. Defining and setting national goals for cardiovascular health promotion and disease reduction: The
American Heart Association’s Strategic Impact Goal through 2020 and beyond. Circulation 2010, 121, 586–613. [CrossRef]
[PubMed]

34. Seguin-Fowler, R.A.; Strogatz, D.; Graham, M.L.; Eldridge, G.D.; Marshall, G.A.; Folta, S.C.; Pullyblank, K.; Nelson, M.E.; Paul, L.
The Strong Hearts, Healthy Communities program 2.0: An RCT examining effects on Simple 7. Am. J. Prev. Med. 2020, 59, 32–40.
[CrossRef]

35. Seguin, R.A.; Paul, L.; Folta, S.C.; Nelson, M.; Strogatz, D.; Graham, M.L.; Diffenderfer, A.; Eldridge, G.; Parry, S.A. Strong Hearts,
Healthy Communities: A community-based randomized trial for rural women. Obesity 2018, 26, 845–853. [CrossRef]

36. Craig, C.L.; Marshall, A.L.; Sjöström, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.L.; Yngve, A.; Sallis,
J.F.; et al. International Physical Activity Questionnaire: 12-country reliability and validity. Med. Sci. Sports Exerc. 2003, 35,
1381–1395. [CrossRef]

37. Hagströmer, M.; Oja, P.; Sjöström, M. The International Physical Activity Questionnaire (IPAQ): A study of concurrent and
construct validity. Public Health Nutr. 2006, 9, 755–762. [CrossRef]

38. Wanner, M.; Probst-Hensch, N.; Kriemler, S.; Meier, F.; Autenrieth, C.; Martin, B.W. Validation of the long international physical
activity questionnaire: Influence of age and language region. Prev. Med. Rep. 2016, 3, 250–256. [CrossRef] [PubMed]

39. Folsom, A.R.; Yatsuya, H.; Nettleton, J.A.; Lutsey, P.L.; Cushman, M.; Rosamond, W.D. Community prevalence of ideal
cardiovascular health, by the American Heart Association definition, and relationship with cardiovascular disease incidence.
J. Am. Coll. Cardiol. 2011, 57, 1690. [CrossRef] [PubMed]

40. Million Hearts. Million Hearts Fact Sheet. Available online: https://millionhearts.hhs.gov/ (accessed on 1 November 2022).
41. Tomaselli, G.F.; Harty, M.-B.; Horton, K.; Schoeberl, M. The American Heart Association and the Million Hearts Initiative: A

presidential advisory from the American Heart Association. Circulation 2011, 124, 1795. [CrossRef] [PubMed]
42. National Cancer Institute. Automated Self-Administered 24-Hour Recall (ASA24); National Cancer Institute: Bethesda, MD, USA.

Available online: https://epi.grants.cancer.gov/asa24/ (accessed on 1 April 2022).
43. Federal Reserve Bank of Minneapolis. Consumer Price Index: Historical Data from the Era of the Modern U.S. Consumer Price

Index (CPI). Available online: https://www.minneapolisfed.org/about-us/monetary-policy/inflation-calculator/consumer-
price-index-1913 (accessed on 1 November 2022).

44. Centers for Disease Control and Prevention; National Center for Health Statistics. About the National Health and Nutrition
Examination Survey. Available online: https://www.cdc.gov/nchs/nhanes/about_nhanes.htm (accessed on 2 October 2021).

45. Shams-White, M.M.; Brockton, N.T.; Mitrou, P.; Romaguera, D.; Brown, S.; Bender, A.; Kahle, L.L.; Reedy, J. Operationalizing the
2018 World Cancer Research Fund/American Institute for Cancer Research (WCRF/AICR) Cancer Prevention Recommendations:
A standardized scoring system. Nutrients 2019, 11, 1572. [CrossRef] [PubMed]

46. Kaluza, J.; Harris, H.R.; Håkansson, N.; Wolk, A. Adherence to the WCRF/AICR 2018 recommendations for cancer prevention
and risk of cancer: Prospective cohort studies of men and women. Br. J. Cancer 2020, 122, 1562. [CrossRef] [PubMed]

47. Turati, F.; Bravi, F.; Di Maso, M.; Bosetti, C.; Polesel, J.; Serraino, D.; Dalmartello, M.; Giacosa, A.; Montella, M.; Tavani, A.; et al.
Adherence to the World Cancer Research Fund/American Institute for Cancer Research recommendations and colorectal cancer
risk. Eur. J. Cancer 2017, 85, 86. [CrossRef] [PubMed]

48. Mph, G.O.; Lintelmann, A.K.; Joshu, C.E.; Lutsey, P.L.; Folsom, A.R.; Robien, K.; Platz, E.A.; Prizment, A.E. Adherence to
the World Cancer Research Fund/American Institute for Cancer Research cancer prevention guidelines and colorectal cancer
incidence among African Americans and whites: The Atherosclerosis Risk in Communities study. Cancer 2020, 126, 1041–1050.
[CrossRef]

49. Zhang, Z.; Li, Q.; Hao, F.; Wu, Y.; Liu, S.; Zhong, G. Adherence to the 2018 World Cancer Research Fund/American Institute for
Cancer Research cancer prevention recommendations and pancreatic cancer incidence and mortality: A prospective cohort study.
Cancer Med. 2020, 9, 6843. [CrossRef]

50. Barrubés, L.; Babio, N.; Hernández-Alonso, P.; Toledo, E.; Sabio, J.B.R.; Estruch, R.; Ros, E.; Fitó, M.; Alonso-Gómez, A.M.; Fiol,
M.; et al. Association between the 2018 WCRF/AICR and the low-risk lifestyle scores with colorectal cancer risk in the Predimed
Study. J. Clin. Med. 2020, 9, 1215. [CrossRef]

51. Shams-White, M.; Brockton, N.; Mitrou, G.; Kahle, L.; Reedy, J. The 2018 WCRF/AICR Score and all-cause and cancer-specific
mortality risk: A longitudinal analysis in the NIH-AARP Diet and Health Study. Curr. Dev. Nutr. 2020, 4, 1486. [CrossRef]

52. American Heart Association. My Life Check. Available online: https://mlc.heart.org/ (accessed on 1 November 2022).
53. Luo, J.; Thomson, C.A.; Hendryx, M.; Tinker, L.F.; Manson, J.E.; Li, Y.; Nelson, D.A.; Vitolins, M.Z.; Seguin, R.A.; Eaton, C.B.; et al.

Accuracy of self-reported weight in the Women’s Health Initiative. Public Health Nutr. 2019, 22, 1019. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1161/CIRCULATIONAHA.109.192703
http://www.ncbi.nlm.nih.gov/pubmed/20089546
http://doi.org/10.1016/j.amepre.2020.01.027
http://doi.org/10.1002/oby.22158
http://doi.org/10.1249/01.MSS.0000078924.61453.FB
http://doi.org/10.1079/PHN2005898
http://doi.org/10.1016/j.pmedr.2016.03.003
http://www.ncbi.nlm.nih.gov/pubmed/27419023
http://doi.org/10.1016/j.jacc.2010.11.041
http://www.ncbi.nlm.nih.gov/pubmed/21492767
https://millionhearts.hhs.gov/
http://doi.org/10.1161/CIR.0b013e3182327084
http://www.ncbi.nlm.nih.gov/pubmed/21914834
https://epi.grants.cancer.gov/asa24/
https://www.minneapolisfed.org/about-us/monetary-policy/inflation-calculator/consumer-price-index-1913
https://www.minneapolisfed.org/about-us/monetary-policy/inflation-calculator/consumer-price-index-1913
https://www.cdc.gov/nchs/nhanes/about_nhanes.htm
http://doi.org/10.3390/nu11071572
http://www.ncbi.nlm.nih.gov/pubmed/31336836
http://doi.org/10.1038/s41416-020-0806-x
http://www.ncbi.nlm.nih.gov/pubmed/32210367
http://doi.org/10.1016/j.ejca.2017.08.015
http://www.ncbi.nlm.nih.gov/pubmed/28892777
http://doi.org/10.1002/cncr.32616
http://doi.org/10.1002/cam4.3348
http://doi.org/10.3390/jcm9041215
http://doi.org/10.1093/cdn/nzaa061_114
https://mlc.heart.org/
http://doi.org/10.1017/S1368980018003002
http://www.ncbi.nlm.nih.gov/pubmed/30449294

	Introduction 
	Methods 
	Measurement Options 
	In-Person Measurement Options 
	At-Home Measurement Options 
	Questionnaires via Survey 

	Data Collection Scenarios 
	Sample Size Calculations 
	Cost Estimates 
	Analysis 

	Results 
	Rigor vs. Feasibility Considerations 
	Cost Comparisons 
	Selected Data Collection Approach 

	Discussion 
	Conclusions 
	References

