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ABSTRACT

Background and Aims: The Adventist lifestyle, which encourages the consumption of a vegetarian or vegan diet, has been
associated with several health benefits; however, the nutrition knowledge of Adventists about essential nutrients in the context
of plant-based diets has not yet been assessed, therefore, this study evaluated the efficacy of an expert-led lecture-based
educational intervention on the nutrition knowledge and habits of plant-based Seventh-day Adventists.

Methods: The intervention, delivered in the form of an online lecture by a clinical nutrition expert, comprised a 30-min lecture
emphasizing the role of essential nutrients for vegans and vegetarians, the role of dietary supplements in COVID-19 prevention.
Nutritional knowledge was assessed by using a 25-item questionnaire before and after the lecture, with a follow-up survey
administered 4 weeks after the lecture to examine changes in dietary behaviors and supplement use.

Results: Thirty-seven participants completed the study. The mean test scores significantly improved from 8.49 (SD 3.75) pre-
lecture to 20.03 (SD 2.99) post-lecture (p < 0.001). Subsequent behavioral changes were reported, including increased supple-
ment use and dietary modifications, underscoring the intervention's impact.

Conclusion: This study highlights the effectiveness of a targeted educational interventions in improving nutritional knowledge
among plant-based Seventh-day Adventists. Health promotion activities conducted by the church should aim to inform church
members of the need for well-planned plant-based diets and of the importance of appropriate supplementation.

1 | Introduction Although Adventists place a large emphasis on diet, their use of

dietary supplements may be less common than expected,

The health benefits of the Adventist lifestyle include a lower
risk of chronic diseases and mortality [1]. The Adventist church
advocates for a healthy lifestyle which include abstinence from
alcohol and smoking and the consumption of a healthy and
mostly vegetarian diet [2].

In a survey including over 63,000 Adventists across the globe,
19% reported consuming a vegetarian or vegan diet [2].

especially among those following plant-based diets. For
instance, Thorpe et al. [3] showed that vegan women had a 55%
greater risk of hip fracture among the cohort. In subgroup
analysis, however, it was revealed that only those females who
refrained from supplementing their dietary intake of vitamin D
and calcium displayed an increased risk of bone fractures,
highlighting the importance of using certain supplements on a
vegan or vegetarian diet. Examining the nutrient intake of
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vegans in the Adventist Health Study 2 (AHS-2) cohort, they
were shown to have higher intakes of vitamin C, magnesium,
fiber, folate, vitamin E, and (3-carotene from dietary sources, but
the study showed that strict vegetarians were the least likely to
use dietary supplements [4] which may be somewhat of a
concern as nutrients such as vitamin B12 cannot be obtained
from wholefood sources on a vegan diet [5] and should,
therefore, be acquired through supplements or fortified foods.

Although the official position of the church is that vegan diets
should be supplemented with vitamin B12, vitamin D, and
potentially calcium [6], there could be a number of Adventists
who may refuse to use supplements due to their belief con-
cerning the nutritional adequacy of a wholefoods plant-based
diet and for fear of anything perceived as unnatural or synthetic.

Currently, there is not a uniform definition of a plant-based diet
in the scientific literature. According to a review, 50% of the
studies that have used the term referred to a vegan diet, which
excludes all animal products. On the other hand, the rest of the
studies have used the term to define a diet without the regular
use of meat products, which may include vegetarian diets,
which allow for the consumption of dairy and eggs, pescatarian
diets, that can include the consumption of fish, and semi-
vegetarian diets, which may allow the infrequent consumption
of any kind of animal product [7]. For the purposes of this
study, the term plant-based was used to include vegan, vege-
tarian, or pescatarian diets.

Lecture-based educational nutritional interventions have been
shown to improve participants’ nutrition knowledge as con-
firmed by Cusack et al. [8]. Furthermore, a lecture-based
intervention delivered to pharmaceutical science students in
Japan significantly improved the dietary supplement knowledge
of participants [9]. Furthermore, a study involving American
college students demonstrated that a lecture-based intervention
not only enhanced knowledge but also resulted in behavioral
changes [10]. Another study involving Adventists showed that
interventions that are aimed at changing participants’ attitudes
towards diet and lifestyle successfully resulted in subsequent
behavioral change [11]; however, the nutrition knowledge and
belief of Adventists living in the United Kingdom have never
been assessed, therefore, the objective of this study was to assess
the impact of an expert-led lecture-based educational inter-
vention, specifically tailored for vegan and vegetarian Seventh-
day Adventists on their nutritional knowledge and behavior.

2 | Methods

2.1 | Ethical Approval

This study received ethical approval from the Health, Education
and Life Sciences Faculty Academic Ethics Committee of Bir-
mingham City University.

2.2 | Data Collection

Participants were recruited using convenience sampling and
were eligible for inclusion if they were UK-based and followed a

vegan, vegetarian, or pescatarian diet. Anyone under 18 years of
age was excluded from participation. In addition, Adventists
living outside of the United Kingdom were excluded. The
sample size for the study was calculated using the Statulator
online statistical calculator for paired means [12]. The calcula-
tion aimed to detect an effect size of 0.5 with 80% power and a
5% significance level (two-sided test). Based on this, a minimum
of 34 paired observations was required to achieve the pre-
determined statistical power and significance level.

Social media platforms such as Adventist Facebook groups and
Instagram were used for recruitment. Furthermore, vegan and
vegetarian participants who had previously provided consent
for a longitudinal study conducted by the authors were invited
to participate in this study [13]. Anyone who indicated interest
in participating was provided with the Participant Information
Sheet and the consent form, which was to be returned to the
lead author via email before the study launch.

2.3 | Study Design

This study employed a quasi-experimental design and collected
cross-sectional data before and after an educational intervention
in the form of an online lecture. The primary outcome of this
study was the change in test scores before and after the inter-
vention. Before the lecture, participants were instructed to
complete an online questionnaire via Microsoft Forms, aimed at
evaluating their baseline knowledge and beliefs regarding diet
and nutrition, both generally and in relation to the treatment
and prevention of COVID-19. Subsequently, participants were
required to listen to the online lecture and were then asked to
fill in the questionnaire again, to determine if the intervention
had any impact on their nutritional knowledge. The presenta-
tion lasted approximately 30 min. Participants were provided
with an email invite to a Zoom meeting, which they could
access at the time of the event, during which they were not
required to turn on their cameras.

The lecture incorporated information on the levels of evidence
using the hierarchy pyramid [14], which provided a visual
representation of the concept and covered various key areas
including the advantages and any potential serious drawbacks
of a vegan diet such as specific nutritional concerns like the risk
of deficiencies in vitamins B12 and D, omega-3 fatty acids and
iron among vegans. Strategies for mitigating these risks through
dietary planning and the use of supplementation were empha-
sized and it presented essential information about the role of
specific supplements, such as zinc, vitamin C, curcumin, and
probiotics, in the context of COVID-19 disease prevention and
treatment. The potential benefits of these supplements were
highlighted based on the best available research evidence. Data
from clinical trials and systematic reviews was utilized to
highlight the dietary supplements that have been shown to
reduce the risk of COVID-19 infection or mitigate the severity of
symptoms, including hospitalization, caused by the infection.

This educational intervention utilized the principles of the
Health Belief Model as the theoretical framework. Accordingly,
the intervention aimed to result in behavior change by influ-
encing participants’ views and beliefs regarding susceptibility
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and potential barriers to appropriate nutrient intake [15].
Therefore, the lecture was designed to address and tackle
common misconceptions and barriers held by some Adventists
regarding the adequacy of plant-based diets and the use of
supplements, most importantly vitamin B12 and vitamin D, and
highlighted the potential dangers of inappropriately planned
plant-based diets.

2.4 | The Questionnaire

This study has been reported in line with the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES) as pub-
lished by [16].

The pre- and post-intervention questionnaires developed for
this study contained multiple-choice and open-ended questions.
Twenty-five test questions were used to evaluate nutritional
knowledge. The follow-up questionnaire was sent to partici-
pants 4 weeks after the lecture and gathered information about
any potential changes in diet or supplement use as well as in
beliefs and views about the topics discussed.

Validated through a small pilot involving 6 Adventists who
were not sampled for the main study, the questionnaire dem-
onstrated high internal consistency (Cronbach's alpha = 0.873)
and test-retest reliability (Pearson's r = 0.85, p = 0.03).

The highest score attainable in the nutrition knowledge test was
25. The questionnaire was composed of two main sections; one
focused on general nutritional information with 11 questions
with a total possible score of 11, and the second section of the
questionnaire contained 14 questions that focused on the effi-
cacy of nutritional supplements such as vitamin D, zinc, or
curcumin in the treatment of COVID-19 totaling a maximum
score of 14.

2.5 | Statistical Analysis

All statistical analysis was completed in SPSS version 29.0.1. 1.
The paired samples t-test was used to compare the pre- and
post-intervention scores. A p-value of less than 0.05 was con-
sidered statistically significant and all tests were two-sided.
Cohen's d was calculated as an effect size was calculated by
dividing the mean difference by the standard deviation of the
mean difference. As the sample size was below 50, Hedges’ g
was also calculated from Cohen's d by adjusting for small
sample size bias using the below formula:

dx1—(3/4n—9), where d denotes Cohen's d, and n denotes
the sample size.

Effect sizes for both Cohen's d and Hedges’ g were considered as
follows [17]:

0.2 = small effect,
0.5 = medium effect,

0.8 or above = large effect.

Corresponding 95% confidence intervals (CI) were calculated
for the effect size and the differences in means and were con-
sidered statistically significant if the 95% CI did not cross 0.

Correlation coefficients (r) assessed the relationship between
the pre- and post-intervention scores; r > 0.7 indicated a strong
relationship, meaning consistent scoring by participants across
both tests.

Repeated measures ANOVA was used to evaluate whether the
change in scores was different between vegan, vegetarian, and
pescatarian subjects with Games-Howell for post hoc testing
due to varying group sizes. With regards to the improvement in
scores, potential covariates such as sex and education status
were adjusted for using ANCOVA.

Changes in dichotomous variables were evaluated using the
McNemar test. Potential associations between dichotomous
variables were evaluated using the Chi-square test of indepen-
dence or Fisher's exact test for small, expected frequencies.

3 | Results

In total, 37 participants were recruited in this study, 20 of whom
identified as vegan, 13 as vegetarian, and 4 as pescatarian.
Participants’ mean age in years was 45 (SD 12.9) and baseline
assessment showed that four participants used vitamin B12
supplementation, 11 supplemented vitamin D, and 10 supple-
mented both nutrients. After the educational intervention, 18
participants confirmed having begun to use a new supplement
at follow-up. Additionally, 22 participants reported increasing
their intake of fortified foods, while 2 individuals indicated
consuming more fish or dairy. In the follow-up questionnaire,
only 3 individuals expressed skepticism about using dietary
supplements, whereas 31 participants reported being more
mindful of potential nutrient deficiencies in their diet and
supplementing as needed.

The mean test scores of participants before and after the lecture
are presented in Figure 1. Post-lecture mean test scores signif-
icantly improved from 8.49 (SD 3.75) to 20.03 (SD 2.99)
(p <0.001) with a large effect size (Cohen's d = —2.739, Hedges’
g =—2.681). Repeated measures ANOVA further confirmed the
significant change in scores for all participants (Wilk's Lambda
for test score, p < 0.001); however, it showed no differences in
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FIGURE 1 | Pre- and post-lecture test scores (mean, SD).
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the test scores between the three diet groups (Wilk's lambda test
score*diet followed, p = 0.090).

The correlation between the scores before and after the lecture
is 0.232 (p=0.167), indicating a non-significant relationship,
which suggests that the relationship between pre-lecture and
post-lecture scores is not linear or predictable based on pre-
lecture performance. This indicates that improvements in post-
lecture scores were not dependent on participants’ initial pre-
lecture scores. Furthermore, no associations between sex and
education status were found with the improvement in test
scores (p = 0.334, effect size [partial eta squared]: 0.97).

Fourteen participants believed that eating meat was unethical
or immoral with no differences between the three diet groups
(p =0.254). Before the lecture, 18 out of 37 participants believed
that a plant-based diet could be nutritionally sufficient without
supplements. This number significantly decreased to 2 partici-
pants in the follow-up (p < 0.01). Regarding the influence of the
presenter's credentials on participants’ trust in the information
shared, 27 participants reported greater trust because the pre-
senter was a nutrition professional. Additionally, 28 out of 37
participants stated they would consider consulting a dietitian or
nutrition professional in the future. Thirty-five out of the 37
participants stated that the lecture enabled them to make
practical changes and all of them agreed that educational
intervention was useful and informative because it addressed
concerns specific to Adventist populations.

Five of the participants were motivated after the lecture to start
using dietary supplements vitamin D, 2 started using zinc, and 3
began using curcumin for COVID-19 prevention or treatment.
Notably, the follow-up responses revealed that 29 out of the 37
participants had experienced a shift in their perspective and
views regarding the effectiveness of dietary supplements for
COVID-19 prevention and treatment after the lecture. At
baseline, out of 37 participants, nearly 60% (n=22) held the
belief that herbal or dietary supplements were safer than vac-
cines and this was not dependant on gender (p = 0.28) or edu-
cational level (p = 0.41).

Lastly, the follow-up questionnaire assessed participants’ un-
derstanding of the lecture by evaluating how well they com-
prehended the information presented during the session.

The response options included “all information”, “most infor-
mation”, and “few information” indicating the amount of
information comprehended from the lecture. All participants
reported high comprehension levels as the selected responses
were either the “all information” or “most information” options
and none of the participants indicated that they had only
grasped a small portion of the information presented.

4 | Discussion

This study showed that an expert-led lecture-based educational
intervention was successful in improving participants’ nutrition
knowledge and resulted in belief and behavior change towards a
more nutrient-conscious approach as revealed in the follow-up
questionnaire at 1-month post-intervention.

The intervention was delivered by a nutrition professional,
which may have contributed to its success as McGavock et al.
[18] showed that expert-led interventions targeting weight loss
were associated with greater reductions in weight than inter-
ventions delivered by non-professionals. This is confirmed by
the fact, that the follow-up questionnaire revealed that most
participants trusted the presentation more due to the qualifi-
cations of the presenter.

The optimal timeframe to follow-up with participants following
educational interventions depends on the type of the interven-
tion. This study utilized a 4-week follow-up, which is similar to
the approach taken by Amoore et al. [19]. The relatively short
follow-up time can be justified in these instances as neither
study assessed changes in disease incidence rates, biomarkers,
or bodyweight—factors that typically require a longer timeline.
In this regard, the 4-week follow-up period provided sufficient
time for participants to implement some of the information
presented in the lecture in regard to nutrient intake.

The information in the lecture emphasized the potential risks of
nutritional deficiencies associated with plant-based diets and
the perceived benefits of supplementation, therefore, the lecture
was theoretically guided by the Health Belief Model framework.
A systematic review published by Jones et al. [20] showed that
this health promotion model can be an effective tool to promote
adherence in intervention studies and is based upon the
observation that perceived barriers and benefits are the stron-
gest predictors of behavior change. The findings of our study are
in agreement with Jones et al. [20] as most participants had a
change of belief concerning the adequacy of plant-based diets
and the need for supplementation.

Although the Adventists recruited for this study followed a
plant-based diet, the majority of them did not consider the
consumption of meat as unethical or immoral. This differenti-
ates plant-based Adventists from some vegans as a literature
review by Hargreaves et al. [21] suggested that most people
become vegan for ethical reasons, which is most often related to
animal rights concerns. Although this conflicts with the find-
ings of Anderson and Milyavskaya [22] who showed that only
20% of the vegans participating in their study were motivated by
animal welfare reasons and 42% started following the diet for
health reasons. Furthermore, previous studies have shown an
association between following plant-based diets and having
liberal values [23], however, Adventists are members of a con-
servative Protestant church [24] and hold conservative values.

Following the educational intervention, 25% of participants in
this study reported starting to use dietary supplements specifi-
cally for the purpose of treating or preventing COVID-19. These
supplements included zinc, vitamin D, and curcumin, all of
which have been shown to have a significant effect on immu-
nity against COVID-19 or aid in its treatment. The use of dietary
supplements for the treatment and prevention of COVID-19 has
been extensively studied. For instance, Khasawneh et al. [25]
showed in a cross-sectional analysis that 35%, 39%, and 49% of
their participants, who were living in the country of Jordan,
used vitamin D, zinc, and ascorbic acid respectively for the
purpose of improving their immunity against COVID-19.
Mukattash et al. [26] surveyed 2100 individuals in the Middle
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East and showed that 44% of participants experienced changes
to their eating habits during the COVID-19 pandemic, with 21%
held the belief that dietary supplements offered protection
against COVID-19, while 45% thought they could be useful in
the treatment of the infection.

These results confirm that other religious groups such as
Muslims may hold similar beliefs about the usefulness and
safety of natural supplements as Adventists. In addition to the
data derived from observational research, interventional studies
in the form of randomized controlled trials (RCTs) have been
conducted to test the effect of nutritional supplements on
COVID-19-related outcomes. Varikasuvu et al. [27] showed,
based on the pooled result of RCTs that vitamin D supple-
mentation significantly reduced COVID-19 positivity and
severity by 54%, which is thought to be attributed to its anti-
viral, immuno-modulatory, and anti-inflammatory effects.
Similarly, evidence regarding zinc supplementation suggests
that it significantly reduces COVID-19 mortality due to its an-
tiviral properties through the activation of immune cells such as
macrophages and natural Killer cells [28]. Furthermore, a meta-
analysis of clinical trials involving patients hospitalized with
COVID-19 showed that supplementation with curcumin sig-
nificantly reduced the symptoms and hospital stay of patients as
well as their risk of death [29]. The authors found evidence that
curcumin can ameliorate the cytokine storm associated with
COVID-19 infection by significantly reducing pro-inflammatory
cytokines. On the other hand, vitamin C supplementation
demonstrated no significant effect on the length of hospital-
ization in a meta-analysis of 6 RCTs [30].

In addition to dietary supplements, plant-based diets have been
shown to lower the risk of COVID-19 infection [31]. Some of the
biological mechanisms involve the presence of polyphenols in
plant foods, which are abundant in plant-based diets, and have
been shown to exert anti-microbial properties. Furthermore,
plant-based diets may also contain high amounts of anti-
oxidants such as vitamins E and C that can improve immune
function and are associated with a lower risk of obesity, which
is an important risk factor for COVID-19 infection [32]. On the
other hand, plant-based diets may contain low amounts of
vitamin B12, therefore, the European Food Safety Authority
(EFSA) advises the use of biomarkers such as serum cobalamin
or holotranscobalamin to assess nutrient status [33]. The use of
vitamin B12 supplements have been shown to increase serum
cobalamin levels [34], and is thus an effective way of improving
vitamin B12 status. Furthermore, supplementation with vita-
min D has also been shown to increase vitamin D concentra-
tions in serum as indicated by the levels of 25-hydroxy and 1,25-
dihydroxy vitamin D [35].

5 | Strengths and Limitations

An important strength of this study is the 100% response rate on
the post-lecture and follow-up questionnaires. The assessments
at three different timepoints add further to the strengths of this
study as it allows for the investigation of the intervention's
immediate and longer-term impacts. Furthermore, the study
didn't just assess the impact of the educational intervention on
participants’ knowledge and beliefs, but it also assessed

behavioral change at follow-up. The use of the Health Belief
Model as a guiding framework likely facilitated a more targeted
and relevant educational experience, addressing specific per-
ceptions and behaviors related to nutritional supplements.
Moreover, the questionnaire was shown to have high internal
consistency during the validation study, and the sample size of
the study was determined a priori, ensuring that it was adequate
to detect a statistically significant change in the pre- and post-
lecture scores, which enhances the statistical power of the
study.

The results of this study have been reported using the CHER-
RIES checklist, which is a tool developed to improve the quality
of studies utilizing online surveys. Adherence to this guideline
ensures the transparency of reporting study methods and
results, thereby improving the quality of the study.

The online nature of this study may be perceived as a potential
limitation; however, anonymity in online surveys has been
shown to reduce response bias resulting from social desirability
and may reduce anxiety experienced by the participants [36].

An important limitation of this study is the generalizability of
the results to non-Adventist plant-based populations since Ad-
ventists are a particularly health-conscious group, which is
evident by their abstinence from smoking and alcohol as well as
the availability and affordability of fortified foods and vitamin
supplements can vary greatly across the globe.

Moreover, the follow-up questionnaire may be subject to self-
reporting bias as participants could under- or overreport
behaviors based on whether they are perceived as socially
desirable or not [37]. Additionally, the reliance on self-reported
data may not only reflect potential biases in reporting but also
in memory; however, the 4-week follow-up period can be con-
sidered a relatively short period to recall information concern-
ing whether a person has started taking a new supplement or
not. Although adequately powered based on the sample size
calculation, the sample size overall could be considered small.
In addition, the pilot study for the validation of the question-
naire was conducted using only 6 individuals.

A further limitation of the study is the lack of socioeconomic
data collected; however, a previous study found that nutritional
knowledge was not significantly associated with socioeconomic
status [38], whereas educational status has been positively
associated with better nutritional knowledge [39]. Data con-
cerning educational status, however, was collected in this
study, but having a higher educational background (i.e.,
undergraduate degree or above) showed no association with the
improvement in test scores. This also shows that despite the
complexity of the presented information, it was understandable
by all participants and not just by the more educated ones,
thereby addressing another potential limitation of the study
namely that the lecture material could have been too compli-
cated or difficult to comprehend for some participants.

This is further supported by the fact that all participants indi-
cated reported understanding all or most of the information
presented during the follow-up survey with none indicating that
they only understood some parts of the lecture.
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6 | Conclusion

This lecture-based educational intervention conducted in the
United Kingdom has proven to be highly effective in enhancing
the nutritional knowledge of Seventh-day Adventists following
a vegan or vegetarian diet. The findings of this study contribute
to the growing body of evidence that highlights the efficacy of
educational interventions in encouraging individuals to make
healthier lifestyle choices including the appropriate use of die-
tary supplements and fortified foods, particularly among those
who consume a plant-based diet. Notably, the educational
intervention not only increased participants’ knowledge but
also motivated a significant proportion of them to proactively
start the use of Vitamin B12 supplements in their daily routine.
These findings suggest that educational interventions can play a
significant role in modifying health-related behaviors and atti-
tudes among Seventh-day Adventist vegans and vegetarians;
however, it is important to note that further longer-term studies
are necessary to corroborate these findings and to evaluate the
long-term impact and sustainability of such educational inter-
ventions, especially in different geographic areas where dietary
supplements and fortified foods may not be readily available.
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