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Abstract: The study tested the
effects of a vegan diet on
cardiometabolic outcomes and
quality of life among healthcare
employees during the COVID-19
pandemic. Overweight hospital
employees were enrolled and
randomly assigned (in a 1:1 ratio)
to an intervention group, which was
asked to follow a low-fat vegan diet,
or a control group, asked to make no
diet changes. However, due to
COVID-19 disruptions, all
participants remained on their
usual diets from March to June
(12 weeks), creating a de facto
control period, and all (n = 12)
started the vegan diet with online
classes in June, which continued for
12 weeks. Nine participants
completed all final assessments. A
crossover ANOVA was used for

statistical analysis of differences in
cardiovascular health during the
control period and during the
intervention. Despite the ongoing
crisis, body weight decreased
(treatment effect �5.7 kg [95%
CI �9.7 to �1.7]; P = .01); fasting
plasma glucose decreased
(�11.4 mg/dL [95% CI �18.8
to �4.1]; P = .007); total and LDL-
cholesterol decreased (�30.7 mg/dL
[95% CI �53.8 to �7.5]; P = .02;
and �24.6 mg/dL [�44.8 to �4.3];
P = .02, respectively); diastolic blood

pressure decreased (�8.5 mm Hg
[95% CI �16.3 to �.7]; P = .03); and
quality of life increased (P = .005)
during the intervention period,
compared with the control period. A
vegan diet improved
cardiometabolic outcomes and
quality of life in healthcare workers
at the height of the COVID-19
pandemic.
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‘“Plant-based diets have a positive
effect on individual quality of life both in

and out of the workplace.”’

399

vol. 16 • no. 3 American Journal of Lifestyle Medicine

https://orcid.org/0000-0003-0491-3993
https://orcid.org/0000-0003-1635-3532
https://doi.org/10.1177/15598276211050339
mailto:hkahleova@pcrm.org
http://www.sagepub.com/journalsPermissions.nav


Introduction

More than 70% of U.S. adults have
excess body weight,1 which puts
them at increased risk for diabetes,
hypertension, dyslipidemia, and
cardiovascular disease. The
incidence of cardiovascular disease
is on the rise, and the rate of this
increase is similar among hospital
workers to the general public.2,3

Healthcare professionals’ health is
important to consider and address
because it may also affect patient care.
For example, physicians with a normal
body mass index were found to be
more likely than overweight physicians
to talk to their overweight patients
about weight loss (30% vs 18%).4

Supporting the cardiometabolic
health of healthcare workers has
become particularly important during
the COVID-19 pandemic because
coronary heart disease, obesity, and
type 2 diabetes have been shown to
contribute to a more severe course of
COVID-19.5 Plant-based diets have
been shown to reduce body weight,
blood pressure, fasting plasma
glucose, and plasma lipids,6,7 and
improve quality of life,8,9 and studies
testing these benefits of a plant-based
diet specifically in healthcareworkers
are urgently needed.
The aim of this study was to test the

effects of a low-fat vegan dietary
intervention on body weight, blood
pressure, fasting plasma glucose,
and plasma lipid concentrations, as
well as quality of life and food
acceptability, among healthcare
employees in a clinical setting.

Design and Methods

Study Design and Eligibility

This study was conducted between
January 2020 and September 2020 at
Sibley Memorial Hospital in
Washington, DC. Hospital
employees with a body mass
index >25 kg/m2 were enrolled.
Exclusion criteria were type 1
diabetes, smoking, alcohol or drug
abuse, pregnancy or lactation, and

current use of a vegan diet. The
study protocol was approved by the
Advarra Institutional Review Board.
All participants gave written
informed consent.

Randomization and Study
Groups

Using a computer-generated
system, participants were randomly
assigned (in a 1:1 ratio) to an
intervention group, which was
asked to follow a low-fat vegan diet,
or a control group, which was asked
to make no diet changes. Because
assignment was done
simultaneously, allocation
concealment was unnecessary.
The intervention diet (∼75% of

energy from carbohydrates, 15%
protein, and 10% fat) consisted of
vegetables, grains, legumes, and
fruits, without animal products or
added fats. The participants were
asked to eat less than 30 g of total fat
per day and were instructed to favor
low-glycemic-index foods.
However, no limits were put on
refined grains or added sugars.
Vitamin B12 was supplemented
(500 μg/day). The intervention
group was asked to attend weekly
classes for detailed instruction and
cooking demonstrations. No meals
were to be provided. Dietary
adherence for the intervention diet
was defined as the absence of meat,
poultry, fish, dairy, or egg intake,
and saturated fat ≤5% and total
fat ≤25% of energy, and average
daily cholesterol intake ≤50 mg on
3-day dietary records.
For both groups, alcoholic

beverages were to be limited to 1 per
day for women and 2 for men. All
participants were asked to maintain
their customary exercise habits and
medications, unless modified by
their personal physicians.
While the study was planned as

a single-center, open parallel design
investigation, the arrival of the
COVID-19 pandemic necessitated
a design modification after study
onset.

Outcomes

All measurements were to be
performed at baseline and 12 weeks.
The primary outcomes were body
weight, blood pressure, fasting
plasma glucose, and blood lipids; the
secondary outcomes were quality of
life and food acceptability.
At baseline and at 12 weeks, dietary

intake data over 3 consecutive days
were to be collected and analyzed
by staff members certified in
Nutrition Data System for Research
version 2020, developed by the
Nutrition Coordinating Center,
University of Minnesota,
Minneapolis, MN.10 All study
participants were asked not to alter
their exercise habits and to continue
their preexisting medication
regimens for the duration of the
study. Physical activity was assessed
by the International Physical Activity
Questionnaire.11

Laboratory assessments were made
after an overnight fast. Height
(baseline only) and weight were
measured using a stadiometer and
a calibrated digital scale,
respectively.
Blood pressure was measured after

participants have rested in a seated
position for 5 minutes, using a digital
blood pressure monitor Omron M6
Comfort IT (Omron, IL, USA). Three
measurements were taken at 1-
minute intervals. The first
measurement was disregarded, and
the mean of the remaining 2
measurements was calculated.
Plasma glucose concentration was

analyzed using the Hexokinase UV
endpoint method. HbA1c was
measured by turbidimetric inhibition
immunoassay, and lipid
concentrations were measured by
enzymatic colorimetric methods. All
test kits were made by Roche, Basel,
Switzerland.
Quality of life was assessed using

the SF-36, which is a brief health
survey with 36 questions, developed
by the Boston Health Research
Institute in the United States. The SF-
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36 provides a profile of functional
health and well-being scores, as well
as psychometrically-based physical
and mental health summary
measures. The SF-36 is a general
measure that has been administered
across various age groups, disease
spectra, and treatment regimens.
Items on the SF-36 are scored on
a scale of 0-100, with a higher score
indicating better health-related
quality of life. The SF-36 has
undergone extensive validity and
reliability trials, and published
reliability statistics have exceeded
the minimum standard of .70, which
is recommended for measures used
in group comparisons, in more than
25 studies.12,13

The Food Acceptability
Questionnaire was used to measure
attitudes about the intervention diet,
including desire to adhere,
likelihood to adhere in the future,
and attitudes about accessibility of

sustaining the diet, using seven-
point response scales.14

The Eating Inventory is a highly
reliable 51-item questionnaire
providing quantitative measures of
dietary restraint, disinhibition, and
hunger.15 The dietary restraint
measure is an index of the extent to
which participants feel constrained
by their assigned diets. The
disinhibition factor indicates
overeating in response to stress or
other cues. The hunger score
assesses the subjective experience of
hunger. Its principal use in the
current study was a gauge of ease in
adapting to the intervention diet,
which is indicated by changes in
restraint and hunger scores.

Statistical Analysis

Distributions of the data were
examined graphically for each
outcome to make sure that the
criteria were met for the parametric

analyses. A crossover ANOVAmodel
was used to evaluate the data. Data
from only those with measurements
at both time points were included in
the ANOVA model.

Results

Participant Characteristics

Of 237 people who expressed
interest in the study, 32 met

participation criteria, signed the
consent form, and were randomly
assigned to the intervention (n = 16)
or control (n = 16) groups in a 1:1
ratio (Figure 1) in March 2020. All
completed their baseline
assessments. However, the COVID-
19 outbreak led the hospital
management to postpone the onset
of the study. During the 12 weeks
from March to June, all participants
remained on their usual diets,
regardless of their group assignment,
and 20 participants (11 in the

Figure 1.

Enrollment of the participants and completion of the study.
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Table 1.

Baseline Demographic Characteristics in the Study Group (n = 12). The Data are Shown as Means with Standard Deviations for
Continuous Variables and the Number of Participants with Percent for Qualitative Variables.

Study group (n = 12)

Age (years; mean ± SD) 53.3 (±9.4)

Body weight (kg; mean ± SD) 80.4 (±17.8)

BMI (kg/m2; mean ± SD) 28.8 (±4.7)

Gender (n, %)

Male 1 (8%)

Female 11 (92%)

Race (n, %)

Black 8 (67%)

White 3 (25%)

Asian 1 (8%)

Ethnicity (n, %)

Hispanic 2 (17%)

Non-Hispanic 10 (83%)

Marital status (n, %)

Not married 6 (50%)

Married 6 (50%)

Education (n, %)

High school, partial or graduate 2 (17%)

College, partial or graduate 6 (50%)

Graduate degree 3 (25%)

Postgraduate degree 1 (8%)

Occupation type (n, %)

Office workers 2 (17%)

Frontline staff 7 (58%)

Ancillary staff 3 (25%)

Use of medications (n, %)

Antihypertensive medications 1 (8%)

Lipid-lowering medications 2 (17%)

Thyroid medications 1 (8%)

(continued)
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intervention and 9 in the control
group) withdrew from the study due
to pandemic-related disruptions in
their duties. The remaining 12
participants (5 in the intervention
and 7 in the control group) all started
the vegan diet with online classes in
June and 9 participants (4 initially
assigned to the intervention and 5
originally in the control group)
completed the final assessments.
Therefore, we considered the March
to June period (12 weeks) as
a control phase for all participants
and compared it with the
intervention phase (June–
September, 12 weeks) for all
participants. The baseline
characteristics are shown in Table 1.
The changes in dietary intake,
cardiometabolic outcomes, quality
of life, and food acceptability during
the study are presented in Table 2.

Physical Activity and Dietary
Intake

Physical activity and energy intake
did not change significantly in either
phase. Carbohydrate intake
increased during the intervention
phase (treatment effect +21.9% of
energy [95% CI +12.7 to +31.1]; P <
.001) while fat intake decreased
(treatment effect �20.4% of energy
[95% CI �28.4 to �12.4]; P < .001)
and protein intake did not change
significantly. Saturated and

monounsaturated fat intake
decreased during the intervention
phase (treatment effect �8.0% of
energy [95% CI �12.8 to �3.2]; P <
.001; and �6.7% of energy [95%
CI �11.2 to �2.2]; P < .001,
respectively), while polyunsaturated
fat intake did not change significantly.
Adherence to the intervention diet

was high. Eight of the nine
participants (88.9%) who completed
the study reported consuming no
animal products and their cholesterol
intake was under 50 mg/day. Seven
of the nine participants (77.8%) also
met the total fat and saturated fat
adherence criteria.

Cardiometabolic Outcomes

Compared with the control period,
body weight decreased during the
intervention period (treatment
effect �5.7 kg [95% CI �9.7 to�1.7];
P = .01). Fasting plasma glucose
decreased during the intervention
period, with no change during the
control period (treatment
effect �11.4 mg/dL [95% CI �18.8
to �4.1]; P = .007). Total and LDL-
cholesterol decreased in the
intervention period, with no
significant change during the control
period (treatment effect �30.7 mg/
dL [95% CI �53.8 to �7.5]; P = .02;
and �24.6 mg/dL [�44.8 to �4.3];
P=.02, respectively). Systolic blood

pressure did not change significantly
during either period (treatment
effect �11.8 mm Hg [95% CI �24.5
to =1.0]; P = .07). Diastolic blood
pressure decreased in the
intervention period, with no change
during the control period (treatment
effect �8.5 mm Hg [95% CI �16.3
to �.7]; P = .03).

Quality of Life and Food
Acceptability

Total quality of life increased
during the intervention period
(+30.6 points, 95% CI +11.9 to +49.2;
P = .005) with no significant change
during the control phase. General
quality of life decreased in the control
phase (�16.7 points; 95% CI �27.5
to �5.8; P = .008) while it increased
during the intervention period (+30.6
points; 95% CI +20.0 to +41.2; P <
.001). Other quality of life sub-scores
(physical, pain, emotional, energy,
and social) did not change
significantly during either period.
Food acceptability was comparable
in both phases. The overall
satisfaction with the diet increased
during the intervention period (+2.0
points; 95% CI +.5 to +3.5; P = .02).

Discussion

This 12-week study in hospital
employees has shown that, despite

Table 1. (continued)

Study group (n = 12)

Fasting plasma glucose (mg/dL; mean ± SD) 95.0 (±6.7)

Total cholesterol (mg/dL; mean ± SD) 199.6 (±38.6)

LDL-cholesterol (mg/dL; mean ± SD) 118.3 (±33.3)

HDL-cholesterol (mg/dL; mean ± SD) 62.5 (±12.1)

Triglycerides (mg/dL; mean ± SD) 93.8 (±36.8)

Systolic blood pressure (mm Hg; mean ± SD) 127 (±18)

Diastolic blood pressure (mm Hg; mean ± SD) 77 (±7)
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Table 2.

Changes in Outcomes During the Study Comparing a Low-Fat Vegan Dietary Intervention Versus the Control Phase. Data are Means with
95% Confidence Intervals. Listed P Values are Assessed by Crossover ANOVA. �P < .05, �� P < .01 and ��� P < .001 for Within-Group
Changes from Baseline.

Outcomes Control phase change Intervention phase change Effect Size
P-
Value

Physical activity and dietary intake

Physical activity (MET minutes per week) �97 (�9702 to +4560) +731 (�2766 to +5133) +827 (�7104 to +12474) .68

Energy (kcal/day) +126 (�576 to +828) �664 (�1463 to +136) �790 (�2236 to +657) .24

Carbohydrates (% of energy intake) �1.1 (�6.8 to +4.7) +20.8 (+10.5 to +31.1)�� +21.9 (+12.7 to +31.1) <.001

Protein (% of energy intake) �1.2 (�5.9 to +3.5) �1.8 (�7.6 to +3.9) �.6 (�6.7 to +5.5) .81

Fat (% of energy intake) +2.9 (�.6 to +6.4) �17.5 (�25.9 to �9.1)�� �20.4 (�28.4 to �12.4) <.001

Saturated fat (% of energy intake) +.5 (�2.1 to +3.2) �7.5 (�10.8 to �4.2)�� �8.0 (�12.8 to �3.2) .005

Polyunsaturated fat (% of energy intake) +1.2 (�2.1 to +4.5) �2.6 (�5.5 to +.3) �3.8 (�8.8 to +1.2) .12

Monounsaturated fat (% of energy intake) +.8 (�1.1 to +2.8) �5.9 (�9.6 to �2.1)�� �6.7 (�11.2 to �2.2) .01

Cholesterol (mg/day) �7.6 (�274 to +259) �200 (�358 to �43.3)� �193 (�600 to +214) .30

Fiber (g/day) �.8 (�8.8 to +7.2) +12.6 (+.5 to +24.8)� +13.4 (�14.6 to +31.5) .12

Cardiometabolic outcomes

Weight (kg) +.1 (�1.7 to +2.0) �5.6 (�8.6 to �2.6)�� �5.7 (�9.7 to �1.7) .01

BMI (kg/m2) +.1 (�.6 to +.7) �2.1 (�3.2 to �.9)�� �2.1 (�3.6 to �.6) .01

HbA1c (DCCT, %) .0 (�.2 to +.1) �.1 (�.3 to +.1) �.1 (�.4 to +.2) .56

Fasting plasma glucose (mg/dL) +3.1 (�2.0 to +8.2) �8.3 (�13.7 to �2.9)�� �11.4 (�18.8 to �4.1) .007

Total cholesterol (mg/dL) +5.3 (�4.9 to +15.5) �25.3 (�41.3 to �9.4)�� �30.7 (�53.8 to �7.5) .02

Triglycerides (mg/dL) +7.3 (�13.9 to +28.5) �6.8 (�30.0 to +16.4) �14.1 (�53.6 to +25.3) .43

HDL cholesterol (mg/dL) �.6 (�5.6 to +4.4) �3.8 (�10.9 to +3.4) �3.2 (�11.2 to +4.7) .38

LDL cholesterol (mg/dL) +4.4 (�5.1 to +14.0) �20.1 (�36.9 to �3.3)� �24.6 (�44.8 to �4.3) .02

Systolic blood pressure (mm Hg) +2.4 (�3.4 to +8.2) �9.3 (�20.2 to +1.5) �11.8 (�24.5 to +1.0) .07

Diastolic blood pressure (mm Hg) +1.9 (�1.3 to +5.1) �6.6 (�12.8 to �.3)� �8.5 (�16.3 to �.7) .03

Quality of life

Quality of life total score +11.1 (�5.8 to +28.1) +30.6 (+11.9 to +49.2)�� +19.4 (�9.0 to +47.9) .15

Quality of life physical +8.8 (�16.6 to +34.1) +6.7 (�2.7 to +16.1) �2.1 (�32.1 to +28.0) .88

Quality of life general �16.7 (�27.5 to �5.8)�� +30.6 (+20.0 to +41.2)��� +47.2 (+27.5 to +66.9) <.001

Quality of life pain +4.4 (�6.9 to +15.8) +15.0 (�.7 to +30.7) +10.6 (�13.7 to +34.9) .35

Quality of life social �6.9 (�23.7 to +9.8) +11.1 (�8.4 to +30.6) +18.1 (�17.3 to +53.4) .27

(continued)
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the onset of a major crisis disrupting
hospital work, a low-fat vegan diet
nonetheless reduced body weight,
fasting plasma glucose, total and
LDL-cholesterol, and diastolic blood
pressure compared with the control
phase. Despite the stresses that are
routine in hospital work and the
greatly added stress of the
pandemic, general quality of life and
the overall satisfaction with the diet
increased during the intervention
phase.
Maximizing the cardiometabolic

health of healthcare workers is
particularly important during the
COVID-19 pandemic. In a cohort
study of 1590 hospitalized patients
with COVID-19, the presence of
coronary heart disease increased

COVID-19 mortality 4-fold.16 Obesity
and diabetes also increase the severity
of the illness.17-19 Therefore, because
during the pandemic, healthcare
workers are both caregivers and
potential patients, improving their
cardiometabolic health is crucial.
Plant-based diets have been

previously shown to reduce
cardiometabolic disease and
cardiometabolic risk.20 In the
present trial, the average weight loss
was 5.7 kg, reflecting a robust body
of evidence showing the efficacy of
plant-based diets for weight loss and
weight management. A meta-
analysis of fifteen randomized
controlled trials showed that
individuals assigned to a vegetarian
diet lost significantly more weight

than those assigned to non-
vegetarian diets, with a mean weight
loss of 3.4 kg in an intention-to-treat
analysis and 4.6 kg in a completer
analysis.21

In the present study, the low-fat
vegan diet reduced diastolic blood
pressure by 8.5 mm Hg on average.
This is in line with the findings from
previous studies. In 2020, a meta-
analysis of fifteen randomized
clinical trials with 856 participants
found that vegetarian diets lowered
systolic blood pressure by 2.7 mmHg
and diastolic blood pressure by
1.7 mmHg compared to an
omnivorous diet.22

Fasting plasma glucose was
reduced by 11.4 mg/dL on average
on the low-fat vegan diet. There is

Table 2. (continued)

Outcomes Control phase change Intervention phase change Effect Size
P-
Value

Quality of life energy +11.9 (�2.9 to +26.7) +20.6 (+.7 to +40.5)� +8.8 (�18.3 to +35.8) .47

Quality of life emotional +4.9 (�103 to +20.1) +9.0 (�4.2 to +22.2) +4.1 (�21.7 to +29.9) .72

Restraint +.4 (�2.3 to +3.1) +2.3 (+.1 to +4.5)� +1.9 (�.4 to +4.1) .09

Disinhibition �1.7 (�3.9 to +.5) �1.1 (�2.4 to +.1) +.6 (�2.3 to +3.4) .64

Hunger �.6 9-1.7 to +.6) �1.6 (�3.2 to .0)� �1.0 (�3.2 to +1.2) .31

Food acceptability

Liking the food +.3 (�.1 to +.7) +.4 (�.3 to +1.2) +.1 (�.9 to +1.1) .80

Taste +.3 (�.1 to +.7) +.4 (�.1 to +1.0) +.1 (�.7 to +.9) .76

Appealing appearance of foods .0 (�.9 to +.9) +.7 (�.4 to +1.8) +.7 (�.4 to +1.8) .20

Boring +.3 (�.3 to +1.0) +.1 (�.9 to +1.1) �.2 (�1.7 to +1.3) .75

Easy preparation +.1 (�.1 to +.4) .0 (�.5 to +.5) �.1 (�.8 to +.6) .73

Easy to purchase the foods +.4 (�.2 to +1.1) +.4 (�.4 to +1.3) .0 (�1.0 to +1.0) 1.0

Easy to maintain at restaurants +.8 (�.6 to +2.2) +.2 (�.7 to +1.1) �.6 (�2.4 to +1.3) .51

It’s effortless to stay on this diet +.6 (�1.0 to +2.2) +.5 (�.8 to +1.8) �.1 (�1.8 to +1.6) .87

Meals are satisfying �.4 (�2.0 to +1.2) +1.6 (�.0 to +3.3) +2.0 (�1.2 to +5.2) .19

Overall satisfaction with the diet �.3 (�.8 to +.3) +1.8 (+.7 to +2.8)�� +2.0 (+.5 to +3.5) .02

Foods are affordable +.3 (�1.6 to +2.3) +.9 (�.9 to +2.7) +.6 (�3.1 to +4.2) .73
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strong evidence from previous
studies that plant-based diets
improve glycemic control and
increase insulin sensitivity.23,24

Insulin resistance is related to lipid
accumulation in muscle and liver
cells.25 A recent randomized
controlled trial demonstrated that
a low-fat vegan diet reduced this
lipid content and improved insulin
sensitivity in overweight adults.26

The average reduction in total and
LDL-cholesterol was 30.7 and
24.6 mg/dL, respectively. A 2020
umbrella review of systematic
reviews and meta-analyses found
that a vegetarian diet was
associated with significantly
reduced plasma cholesterol.27 Data
from clinical studies indicate that
for every 1% reduction in LDL-
cholesterol, the risk for a major
cardiac event, including heart
attack and stroke, is reduced by
approximately 1%.28

The increased general quality of
life in the healthcare workers in our
study is a significant finding.
Plant-based diets have a positive

effect on individual quality of life
both in and out of the workplace. In
an 18-week study in a large U.S.
insurance company, a plant-based
diet decreased anxiety, depression,
and job absenteeism.29

Acceptability of the low-fat vegan
diet was comparable to the
participants’ usual diets, confirming
the findings of previous studies.29-33

In a 6-month study of 38 individuals
practicing 5 new dietary patterns
(omnivorous, pesco-vegetarian/
semi-vegetarian, vegetarian/vegan),
all participants had equal rates of
acceptability and adherence
pertaining to their diets. In a 74-
week study of 99 people with type 2
diabetes, a low-fat vegan diet had
similar acceptability to
a conventional diabetic diet. These
findings suggest no barrier to the use
of plant-based diets in medical
nutrition therapy.29

This study has both strengths and
limitations. The fact that it occurred

during the height of the initial wave of
the COVID-19 pandemic is both
a strength (ie, taking advantage of an
unusual opportunity to investigate
a vitally important aspect of health,
that of hospital staffers during a crisis)
and a weakness, as many volunteers
were drawn away and unable to
participate. Furthermore, the vast
majority of our study participants
were women. The final analysis
performed, which treats the trial as
a crossover study, differs from the
originally planned two-arm design.
However, our analysis provides
a valid assessment of the treatment
effect comparing a control to
a plant-based diet, and having the
same participants on both diets
increases statistical power to detect
effects in our small study cohort.
We note that the order of
interventions was identical in all
participants, rather than
randomized as would have been
the case in a prespecified crossover
design. The final subject sample
was small, with 9 participants
completing both an intervention
phase and a control phase.
Nonetheless, the clinical effects
were large, statistically significant,
and clinically important, and the
study shows that, during a time of
crisis, the health benefits of the
dietary intervention were
nonetheless apparent.

Conclusion

In conclusion, this 12-week study
in healthcare workers during a crisis
has shown that a low-fat vegan diet
reduced body weight, fasting
plasma glucose, total and LDL-
cholesterol, and diastolic blood
pressure, and increased general
quality of life and the overall
satisfaction with the diet compared
with the control phase. These
findings are significant due to the
impact of the healthcare workers’
health on patient care, particularly
in light of the COVID-19 pandemic.
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