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Abstract

Background: The relative validity of a brief online dietary tool to assess accordance to a Mediterranean diet pattern,
the Mediterranean Eating Patterns of Americans (MEPA) Il screener has been demonstrated [1]. Further research was
necessary to assess usability and the reliability (stability) of this 21-item screener.

Objective/Methods: To assess the 1) Acceptability and feasibility of online and paper versions of the MEPA Il screener
in patients with Parkinson’s disease (PD), and 2) Test retest reliability of the screener. For the first objective, participants
with PD completed the online and paper screeners five to seven days apart followed by an exit questionnaire. The
latter included a 65-point system usability scoring (SUS) method [2], where higher scores reflect greater acceptability.
Feasibility was defined by the time needed to complete the tool; less than 15 minutes was desirable. For assessment of
test-retest reliability (stability), health professionals and patients with PD completed the online version of MEPA Ill twice,
five to seven days apart. Statistics were performed using SPSS, version 23. Differences in MEPA Ill scores, SUS values, and
completion times between the different administration modes were assessed with Wilcoxon signed rank tests or t-tests
based on normality. General linear models were used to examine the impact of administration order. Repeated online
administration of screeners was assessed via Wilcoxon signed rank and intra-class correlation (ICC) tests.

Results: For the first objective, 32 patients with PD (19 men: 13 women, 64.5 + 7.3 years) completed both online and
paper MEPA Il screeners. Median (IQR) scores for paper MEPA |1l were 10.5 (IQR 9.0, 13.0) and online, 10.0 (IQR 9.0,
12.0). The order in which paper and online screeners were administered did not influence MEPA Il scores (p = 0.054), nor
were there differences between online or paper MEPA Il scores (p = 0.89). In terms of acceptability, paper SUS was 49.7
+ 7.8 and online SUS was 49.1 + 8.1 (p = 0.26). Feasibility did not differ between paper version (8.6 + 3.8 minutes) and
online version (9.9 + 4.0 minutes). For assessment of screener stability, 8 patients with PD and 24 health professionals
completed the online MEPA Il screeners twice roughly a week apart. There was little to no difference in MEPA Il scores
observed between the first administration 12.0 (10.0, 14.0) and the second, 12.5 (10.0, 14.0) (p = 0.93). The ICC was
moderately high (0.84, p < 0.001).

Conclusions: Based on preliminary testing, the MEPA Ill scores were similar as was rating of the acceptability of the paper
and online screeners by patients with PD. The online screener exhibited good stability. Further evaluation is needed in a
larger, more diverse group of participants.
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ease (PD) impacts motor and non-motor functions, resulting
in symptoms such as cognitive decline, decreased range of
mobility, and dyskinesia. These symptoms can lead to im-
paired independence and eating behaviors, ultimately affect-
ing nutrition status [3].
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There is limited research assessing nutrition status in pa-
tients with PD, though there are a few reports on accordance
to the Mediterranean diet (MedDiet) and risk of PD diagnosis
[4-6]. The MedDiet refers to an eating pattern high in fruits,
vegetables, beans, whole grains, olive oil, nuts, fish, and wine.
With the possible increased energy needs, unintentional
weight loss, and cognitive decline in PD [7-9], this diet may
provide multifactorial benefits to this patient group.

Capturing accurate consumption of food groups is es-
sential in appropriately assessing adherence to the MedDi-
et. Thus, the Mediterranean Eating Pattern for Americans Il
(MEPA IIl) screener was developed to assess such a pattern
among U.S. adults and, in particular, among adults with PD,
but in a minimal amount of time. The MEPA |l was developed
from the original MEPA [10] and further refined and validated
among patients with PD. Evaluation of how acceptable and
feasible a dietary screener is in a PD population is essential
prior to implementation.

Thus, the purpose of this study is to assess the 1) Com-
parability of scores as well as the acceptability and feasibility
of an online versus paper version of the MEPA Il in patients
with PD, and 2) Test-retest reliability of an online version of
MEPA Ill amongst patients with PD and health professionals.
Demonstration of acceptability, feasibility, and comparability
of online or paper administration is needed to support the
use of MEPA Il in future research and clinical settings.

Methods

Patients with PD were recruited from a tertiary medical
center movement disorders clinic between January 1, 2018
and March 1, 2019. To test two different administration
modes of MEPA lll screener, participants were systematically
assigned (alternately) to complete the paper or online version
of the MEPA Ill first, then the other version after a five to sev-
en-day interval. An exit questionnaire that includes system
usability (SUS) questions was completed immediately after
the screener each time. Thus, the paper version of MEPA Il
included a paper version of the exit questionnaire, while the
online MEPA Il included an online exit questionnaire. This
portion of the study was designed to assess acceptability via
SUS, feasibility as completion time, as well as comparability
between both administration modes of the MEPA III.

To test the reliability (test-retest) of the online MEPA
lIl screener. A convenience sample of patients with PD and
health professionals (i.e. physicians and registered dietitians)
at RUMC was sent a link to complete the screener online
twice, five to seven days apart. The time interval was selected
to reduce the likelihood that respondents would be primed
by prior responses, yet their overall dietary choices had not
changed. A priori, researchers considered a difference of less
than two points between both online MEPA IIl administra-
tions to be deemed reliable.

Subject Recruitment

Eligibility for first part included patients who: 1) Had a di-
agnosis of PD, 2) Were 40 years-old or older, 3) Read and un-
derstood English, 4) Had access to an email account and inter-

net. Eligibility for the reliability assessment included patients
with PD and health professionals who read and understood
English and had access to an email account and internet. All
patients and healthcare professionals provided written con-
sent before inclusion to the study. This study was approved
by the Institutional Review Board. Clinical rating scores, such
as Hoehn and Yahr or HY (Stage 1-5, with higher stages in-
dicating more progressive disease), and other demographics
including education level, marital status, body mass index
(BMI), and co-morbidities, were obtained from online med-
ical records via Epic (Hyperspace 2017, Verona, Wisconsin).

MEPA 1ll Screener

The MEPA lll is the third rendition of an online dietary
assessment tool, MEPA, the first version was assessed for
relative validity in a cardiology clinic at RUMC [10], with 70
women at risk of cardiovascular disease. The current MEPA
lll is a 21-item screener, including questions pertaining to
the intake of oils, butter, avocados, peanuts, nuts, red meat,
fish, poultry, milk, cheese, beans, whole grains, berries, other
fruit, green leafy vegetables, starchy vegetables, other vege-
tables, pastries, alcohol, fast food, pre-packaged foods, un-
sweetened beverages, and sugar-sweetened beverages. One
point is assigned to each food consumption category that
meets the criterion target servings, thus giving the MEPA Il a
score range of 0-21 points. The highest possible score on the
screener is 21. Participants were able to complete the MEPA
lIl online through REDCap (2019, Vanderbilt University) or
provided the paper version to complete in a systematically
assigned order. Relative validity of the screener was demon-
strated by concordance of responses to a food frequency
questionnaire and agreement between component scores
derived from screener and FFQ [10]. With both the online
and paper versions of the screener, participants were asked
to note the time they started the screener and when they
completed the screener. The time needed to complete the
tool was used as a measure of feasibility.

Exit Questionnaires

The MEPA 11l Exit Questionnaire was modified to quantify
acceptability of the screener [2,11]. It contained 11 SUS ques-
tions designed to summarize participants’ feedback regarding
ease of use of the MEPA lll. Eight of these were on a 4-point
Likert scale. There were also two questions on a summative
rating scale, 1-10, to assess perceived length of the screen-
er (too short to too long) and overall satisfaction with the
screener (poor to excellent). The highest possible score on
the exit questionnaire is 65, which indicates the highest level
of acceptability.

Statistical Analysis

Data analyses were performed using SPSS, version 23
(IBM SPSS, Chicago, IL, USA). Continuous data were examined
for normality to determine if non-parametric measures were
needed. Descriptive statistics were run for all demographics.
Continuous variables were expressed as means + standard
deviations or median and interquartile range if not normally
distributed.
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General linear models were performed to assess whether
order of mode of administration (paper versus online MEPA
1) influenced MEPA Il scores, and whether scores from the
online screener differed from those completed on paper.
Similar models were run for SUS scores and completion time.
A Wilcoxon signed rank test or paired t test was performed
to test for differences between online and paper MEPA Il
scores; similarly, such tests were run for acceptability( SUS
numerical scores) and feasibility (completion times).

Wilcoxon signed rank test were performed to compare
differences between of MEPA Il scores of participants
to determine reliability (stability) of the screener. An in-
tra-class correlation was also calculated to reflect the rela-
tionship between scores observed following repeated ad-
ministration of the same online MEPA 1ll tool in the same
participants five to seven days apart. A correlation coeffi-
cient of at least 0.8 was important in determining reliabil-
ity of the screener. Feasibility and acceptability (SUS) was
also assessed.

Results

A total of 236 patients were screened as eligible for the
first part of the study. Of those screened as eligible, 49
patients provided informed consent and were enrolled in
the study. In total, 14 study participants completed only

part of the study and 3 were lost to follow up before com-
pleting any part of the study (Table 1). The final study sam-
ple (n = 32) included 13 women and 19 men, aged 64.5 *
7.3 years (mean = SD). Median duration of PD diagnosis
was 5.0 (IQR 2.3, 7.0) years. Majority 90%, of participants
were at HY Stage 2, with a median UPDRS score of 19.5
(IQR 15.0, 29.3). On average, the participants were slight-
ly overweight (mean * SD, 25.9 + 4.9 kg/m?). Less than a
fifth of participants had a history of diabetes, and 37.5%
had a history of cardiovascular disease. Of the 28 partici-
pants who had education level listed in the medical record,
nearly all have some college or higher (96.4%). Majority
(78.1%) of participants were married.

As shown in Table 2, the difference in MEPA Il scores
when comparing paper versus online versions of the
screener overall was minimal (p = 0.89). No significant
difference was found when observing order of modes of
administration of MEPA Il (p = 0.054), though there was
slightly more variability between the two MEPA Il scores
when the paper version was taken first (1.0 point differ-
ence when paper was taken first vs. 0.0 point difference
when online was taken first). For example, when the pa-
per version of the screener was delivered first, the paper
MEPA 11l score was 11.5 (9.0, 14.0); when the online ver-
sion was delivered five to seven days after, a score of 10.5

Table 1: Demographics of participants with PD who completed online and Paper Mediterranean Eating Patterns of Americans (MEPA) IlI

screeners.
Participants All

Total n n=32

Age, years, mean + SD 645+7.3
Race, n (%)

Non-Hispanic White 31.0(96.9)
Non-Hispanic Black 1.0(3.1)
Years since diagnosis (median (IQR)) 5.0(2.3,7.0)
HY (n (%)) Stage 2 29.0 (90.6)
UPDRS (median (IQR)) 19.5 (15.0, 29.3)
BMI, kg/m? (mean + SD) 25.9+4.9
History of DM (n (%)) 5.0 (15.6)
History of CVD (n (%)) 12.0(37.5)
Cognitive testing performed (n (%)) 11.0(34.4)
Education (n (%)) n=28

High School 1.0 (3.6)
Some College & College Degree 17.0(60.7)
Post-College 10.0 (35.7)
Smoker (n (%))

Never 27.0 (84.4)
Former 5.0 (15.6)
Marital status (n (%))

Married 25.0(78.1)

Women Men p value
n=13 n=19
61.6+6.4 66.4+7.3 0.015
0.227
13.0 (100.0) 18.0(95.0)
0.0 (0.0) 1.0 (5.0)
7.0 (4.0, 11.0) 4.0(2.0,7.0) 0.073
12.0(92.3) 17.0 (89.5) 0.683
18.3(13.0, 28.0) 20.8 (15.0, 31.8) 0.641
255+5.9 26.3%4.1 0.367
2.0 (15.4) 3.0 (15.8) 0.975
4.0 (30.8) 8.0 (42.1) 0.515
3.0(23.1) 8.0 (42.1) 0.266
n=12 n=16 0.213
0.0 (0.0) 1.0(5.3)
6.0 (46.2) 11.0 (57.9)
6.0 (46.2) 40(21.1)
0.307
12.0(92.3) 15.0(78.9)
1.0 (7.7) 4.0 (21.1)
0.463
11.0 (84.6) 14.0 (73.7)

SD = Standard deviation; IQR = Interquartile range; HY = Hoehn & Yahr; UPDRS = Unified Parkinson’s Disease Rating Scale; BMI = Body mass
index; DM = diabetes mellitus; CVD = cardiovascular disease.
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Table 2: Comparison of the Paper and Online Versions of Mediterranean Eating Patterns of Americans (MEPA) Il screener scores, and the
feasibility and acceptability of the two different administration modes in 32 participants with Parkinson’s Disease.

Administration Method

Participants Paper MEPA Il Online MEPA III p values
MEPA Il Score (median (IQR)) n=18 n=14 0.89
Paper Version First 11.5 (9.0, 14.0) 10.5 (9.0, 13.0)

Online Version First 9.5 (8.0, 11.3) 9.5(8.0,11.0)

Feasibility: n=31 n=32 0.82
Completion Time, min (mean + SD) 8.6 £3.8! 9.9+4.0

Acceptability: n=32 n=32 0.13
SUS Score (mean * SD) 49.7+7.8 49.1+8.1

MEPA: Mediterranean Eating Patterns of Americans; IQR: Interquartile Range; SD: Standard Deviation; SUS: System Usability Score

'Excluding 1 participant who did not record ending time of screener.

Table 3: Reliability (Stability), Feasibility, and acceptability of online mediterranean eating patterns of Americans Ill (MEPA II) Screener
Administrations.

Participants All Patients with PD RDN HP

n=32 n=8 n=19 n=5
Demographics
Male (n, %) 10.0 (31.3) 7.0 (87.5) 0.0 (0.0) 3.0 (60.0)
Age, years (median (IQR)) 33.3(28.5,64.3) | 70.1(58.6,76.8) 28.8(27.3,33.9) 45.3(31.9,67.6)
Profession 24 HP 4 Retired 19 RDN 2 Neurologist

4 nHP 4 nHP 2 PA

4 Retired 1 Psychologist
Reliability: MEPA Il Score
(median (IQR))
15t Administration 12.0(10.0,14.0) | 10.0(8.5,11.8) 12.0(10.0, 15.0)  14.0(13.0, 16.0)
2" Administration 12.5(10.0, 14.0) | 10.0 (9.0, 11.8) 13.0(12.0, 14.0)  13.0(11.5, 16.0)
Time Between Administrations, days (median
(IGR)) 7.0(5.0,9.8) 10.0 (7.0, 18.8) 7.0 (4.0,9.0) 5.0 (5.0, 6.5)
Feasibility: Completion Time, min
(median (IQR))
1t Administration 5.5(4.0,10.3) 10.0 (5.5, 12.5)* 5.0 (4.0, 6.0) 6.0 (5.0, 15.0)
24 Administration 5.0 (3.0, 7.0) 14.0 (8.8, 17.8) 4.0 (3.0, 5.0) 4.0 (3.5, 8.5)
Acceptability: SUS Score
(median (IQR)) 50.0 (48.0,54.0)  49.0(40.0, 53.3) 50.0 (49.0,53.0)  54.0(48.0,57.0)

texcluding 2 participants due to prolonged finishing time

PD = Parkinson’s disease; RDN = Registered dietitian nutritionist; HP = Health professional; nHP = Non-health professional; PA = Physician

assistant; IQR = interquartile range.

(9.0, 13.0) was observed. In comparison, when the online
version of the screener was given first, the online MEPA Il
score was 9.5 (8.0, 11.0), followed by the paper MEPA Il
score of 9.5 (8.0, 11.3).

Overall, average feasibility, as measured by screener com-
pletion time, met the criteria of being less than 15 min (mean
+ SD, 9.3 £ 3.4 minutes). There was no difference in comple-
tion times for the paper version of MEPA lIl and the online
version.

Acceptability based on SUS scores (the highest possible
score of 65) was comparable between both administration
modes (49.7 + 7.8 paper vs. 49.1 + 8.1 online). Both SUS

scores recorded moderate acceptability for both online and
paper versions (Table 2). In Figure 1, responses to select SUS
questions are displayed for those commenting on the paper
version of MEPA Il (leftmost), while Likert responses for the
online version are provided on the rightmost column. Exact-
ly 85% of participants said they would complete the paper
version of the screener again if their doctor asked them to,
97% would do so on the online version. Thirty-one percent
of participants responded with ‘agree’ or ‘strongly agree’
that recording answers for how often they ate each food was
troublesome for the paper version, while 62% responded the
same way for the online version.
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In total, 38 individuals provided consent and were en-
rolled in the reliability sub-study. Four participants were lost
to follow-up, while two only completed a portion of the study.

The final sample (n = 32) included 10 males and 22 fe-
males, 24 of which were healthcare professionals (19 of
which were registered dietitian nutritionists, RDNs). Partici-
pants had a median age of 33.3 (28.5, 64.3) years (Table 3).

In assessing the reliability of the online MEPA Il screener,
the median score was 12.0 (IQR 10.0, 14.0) for the first MEPA
lll, and 12.5 (IQR 10.0, 14.0) for the second MEPA Il taken
within five to seven days for all participants (p = 0.86). The
median time between the two MEPA Ill administrations was
7.0 (5.0, 9.8) days for all 32 participants. The intra-class cor-
relation was 0.84 (95% Cl (0.67, 0.92), p < 0.001), indicating
good stability or consistency amongst all participants’ MEPA

Paper Version Online Version

3%

| would use this screener again if my doctor asked me to

6%

69%

This screener was unnecessarily complex

6% 6% 3%10%

It was difficult to determine the number of
servings late of each food

3% 3%

13%

Questions.

Recording my answer for how often | ate each food was troublesome

Figure 1: Acceptability of Paper and Online Versions of MEPA Il Screener: Responses to Selected System Usability Score (SUS)

Strongly Disagree

Disagree

Agree

Strongly Agree
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Il scores. Patients with PD exhibited a slightly more stable
performance between repeat screeners when compared to
both RDNs and other health professionals. Because the sam-
ple numbers for the healthcare professionals and patients
were small and not balanced, no further statistical analyses
were performed. A priori, the present researchers considered
difference of two or more points between the two online
MEPA Il scores to reflect poor stability or reliability. Although
the intra-class correlation indicates good stability or consis-
tency overall, nine participants (both HP and patient with PD)
had differences of two points or greater between the two on-
line administrations of the screener.

Feasibility, measured as completion time, was similar be-
tween first and second administration. Most participants took
less time to complete the MEPA Il the second time 5.5 (IQR
4.0, 10.3) minutes vs. 5.0 (IQR 3.0, 7.0) minutes, respectively),
though this was not significant. Acceptability of the MEPA Il
screener, measured by the SUS score from the exit question-
naire with the highest score possible being 65, deemed the
assessment tool moderately acceptable with a median score
of 50.0 (IQR 48.0, 54.0) by all participants.

Discussion

Previous analysis of this screener found a good concor-
dance (r=0.50, p < 0.001) between coded responses to a 156-
item FFQ and the MEPA 1l screener, indicating that a shorter
dietary assessment tool, the MEPA Ill screener, can accurate-
ly measure overall accordance to the MedDiet. Weave, et
al. reported agreement between food groups based on the
MEPA 1ll scores and those from FFQ MEPA Il components.
To further explore the acceptability of the MEPA Il screener
among patients with PD, the exit questionnaire was updat-
ed to better quantify usability. The scoring system provided
a way to compare the sum of individual’s responses on the
same quantifiable scale since each question has a numerical
score. Each question was then summed to create an overall
score of acceptability. This type of usability scoring was used
previously by Albar, et al. and Franco, et al., in both adoles-
cent and adult populations [12,13]. Albar, et al. used SUS to
assess usability in Myfood24, an online 24 hour recall created
in the U.K. Adolescents completed the beta and live version
of Myfood24 and completed a usability questionnaire where
a score of 68 out of 100 or above was considered “above av-
erage” rating of the tool. The mean SUS score was 66 out of
100 for the beta version and 74 out of 100 for the live version
of Myfood24, showing an increase in acceptability in the ado-
lescent sample. Franco, et al. also used SUS questionnaires to
evaluate usability of online dietary assessment tools in adults.
A median score of 75 out of 100 for usability of the online
FFQ, EatWellQ8, indicating that acceptability of the tool was
“good” according to researchers. In this study average scores
of 49.7 and 49.1 for paper and online versions were observed,
respectively, and in stability study component, a median score
of 50 was obtained. Comparing scores proportionally, the SUS
of 50 out of a possible 65 showed a 76.9% rate of accept-
ability which is comparable to previous studies [12,13] using
a similar rating scale for participants. The MEPA IIl screener
performed well and at a similar level of acceptability as prior

online dietary assessment tools. Thus, in this sample of adults
with earlier stages of PD (most participants were HY Stage 2),
both the paper and online MEPA lll screeners were deemed
acceptable through the measure of SUS.

In these two different study samples, feasibility was also
demonstrated. Completion times for the screener that ex-
ceed 15 minutes would suggest that the tool was too com-
plex or confusing for participants. There was also a question
on the exit questionnaire addressing the participant’s per-
ception of the time required to fill out the screener which
allowed the recording of personal opinion in addition to the
recorded time. This question showed that majority of partic-
ipants perceived that the MEPA Il screener was “just right”
in the time required to complete the tool. Few reports in the
literature regarding other diet screeners included completion
time as a measure of patient usability. The MEDAS screener
[14] did not report completion time, though Schroder, et al.
described their tool as being “short” in containing 14 ques-
tions of food frequency consumption. The limited reporting
on completion time is likely due to the variability in the defini-
tions of “acceptability” and “feasibility.” Both terms are used
interchangeably in current literature, but typically used to de-
scribe different modes of feedback or participant responses
rather than recorded time. Thus, for this study, current re-
searchers defined both terms to collect participant opinion
and an objective measure of time.

MEPA Il scores of participants in both sub-studies reflect
low accordance to the MedDiet overall. Median scores of 11
points out of 21 in the first study, and 12 points out of 21 in
second. These scores are comparable to the MEPA Il scores
recorded in previous studies of this screener in a similar
group of participants [1], with average scores of 10.7 + 2.7,
with an overall range of 6 to 16. Since sample demographics
were similar between the current study and Weaver, et al.,
we might conclude that based on this screener, food behav-
iors of this sample appear more in line with a Western diet
pattern than that of the MedDiet. This could be an oppor-
tunity for nutrition education for incorporating healthy fats,
leafy greens, and whole grains, while also limiting processed
foods, meats, and sweetened beverages [7]. Based on current
literature, this education may benefit heart health, mainte-
nance of lean mass, gut health, and possibly preservation of
cognition within an aging population, all relevant to patients
with PD [8,9].

This study is one of the few in which acceptability, fea-
sibility, and reliability of a MedDiet screener has been ex-
amined in this sample. This dietary assessment tool, and
those structured similarly, could provide a brief means for
clinicians to judge accordance to this diet pattern and be
used to create personalized strategies to promote changes
in dietary choices.
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