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 Abstract
Background: The Coronavirus Disease 2019 (COVID-19) pandemic in the United States has affected healthcare practices substantially. Its 
effect on dietetics professionals in clinical nutrition has been investigated recently, but not in terms of the internet and how it has changed 
practice.

Objective: This research aimed to investigate change of practice since COVID-19 pandemic in Registered Dietitians (RD).

Methods: Dietitians were contacted by email and asked to fill out a survey. A total of 3000 RDs were invited by email from April to August 
2020; a total of 260 responded with complete information. Main outcomes were changes to dietetic practice since COVID-19, health behaviors 
of clients/patients, and hours/week of internet use. Descriptives were calculated for demographic characteristics; linear regression models used 
to estimate associations between change in practice since the COVID-19 and hours/week of internet use.

Results: Participants had a mean age of 47.8 years; averaged 29 hours/week of internet use; primarily Caucasian (93%); lived in suburban 
(49%) locations; held a Master´s degree (59%) and worked in clinical nutrition (39%). The greatest change in dietetic practice due to COVID 
were working remotely (64%), decreased business productivity (18%), cancellation of nutrition classes for clients (11%), and mandatory use 
of PPE (7%). For the clients, there was more cooking at home (37%), snacking (26%), closure of gyms (60%) and less opportunities to leave 
the house (15%). 

Conclusions: COVID-19 has changed dietetics by a shift to online practice, increased time spent on the internet, and greater levels of anxiety 
and isolation of clients.
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Introduction

Since the first report of COVID-19 [1], the world has had more 
than 134 million cases [2]. The impact on health professionals 
has been substantial, with reports of increased levels of stress 
and anxiety [3]. These symptoms have been related primarily to 
work at medical facilities, isolation, or depression. Numerous 
health care workers have been fearful that they might become 
ill with coronavirus through contact [3]. 

In most situations dietitians are working remotely, without 
exposure to the COVID-19 patients. Yet they still have 
conducted assessments, prescriptions, and orders by phone or 
referral. Nonetheless, dietetic practice now has more emphasis 
on a responsibility to keep the public safe and avoid spread 
of the virus. Worldwide, dietitians have received substantial 
training on specialized care for nutrition support and diet 
prescription for COVID-19 patients [4, 5]. The objective of 
this research was to investigate the effect of the COVID-19 
pandemic on the practice of Registered Dietitians. 
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Materials And Methods
Study Design

The Registered Dietitian (RD) Internet Nutrition Practice 
Survey was developed to determine internet utilization, its 
effects on dietetic practice, and changes in practice since the 
COVID-19 pandemic. An email list of 3000 RDs was generated 
from 1) alumni lists of The University of Texas at Austin and 
Purdue University, 2) dietitians identified from publications in 
nutrition journals, and 3) “Find an RD list” from the Academy 
of Nutrition and Dietetics. The dietitians were contacted on 
one occasion from April 23-August 26, 2020 and asked to 
fill out the survey by email. The survey was provided as an 
attachment in both WORD and Pdf forms in English. Some 
participants responded that they had recently retired (4%), 
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evaluated the survey for content. The survey was pilot tested for 
clarity before use to eliminate technical or confusing questions 
and then slightly revised. The final Registered Dietitian Cyber 
Nutrition Practice Survey consisted of 43-items. 

The survey was developed to include demographics, internet 
use, and change in practice since COVID-19. Demographic 
questions that were open-ended included age, race/
ethnicity, personal income/year, membership to professional 
organizations, employment, dietetic internship program 
(name/location and year), and years in the nutrition field as a 
Registered Dietitian. Others were location of dietetic practice 
(urban, rural, or suburban), education (Bachelor´s, Master´s, 
Doctorate, certification, and other), internship program (dietetic 
internship, coordinated program in dietetics, Individualized 
Supervised Practice Pathway, and other), topics of interest in 
nutrition/food (breastfeeding, cancer, child nutrition, chronic 
diseases, eating disorders, fiber, food allergies, gluten-free, 
high protein, inflammation, intermittent fasting, keto, organic 
foods, paleo, physical activity, pregnancy, probiotics and 
prebiotics, recipes, supplements, vegetarian, weight loss), and 
major focus of dietetic practice. Internet use was measured by 
hours/week reported using the internet (open-ended), sources 
of nutrition information (Academy of Nutrition and Dietetics, 
clinical practice and peers, Medline and PubMed, Nutrition 
Care Manual, nutrition and food blogs, peer-reviewed 
articles, social media, textbooks and manuals), reasons of 
utilization (communication, personal use, research, social 
media, nutrition information, current topics in nutrition, health 
information, recipes, and other), and devices used for access 
(cellphone, computer, kindle, smart watch, tablet or iPad, and 
other). Note that all these provided response options as well. 
These parameters were selected by the scientific literature and 
the dietetic practice expertise of the investigators. 

Questions included: “Has the coronavirus pandemic changed 
your dietetic practice?” The intention for this question was to 
assess overall change in dietetic practice since the pandemic 
(binary); health behaviors of clients/patients (open-ended); 
contact with clients/patients with COVID-19 in dietetic 
practice (no, if yes have you written diet order, and if yes 
have you prescribed nutrition support); how dietetic practice 
will change after COVID-19 pandemic (open-ended); use 
of the internet for COVID-related information, webinars, 
and telehealth (no, if yes specify; binary); and challenges 
for obtaining information about nutrition and food (open-
ended). This survey was validated for content by the expert 
panel, but not for constructs since this investigation did not 
have established concepts to be measured and no previously 
validated tool exists to date [8]. The Institutional Review 
Board of The University of Texas at Austin granted approval 
for this investigation. 

Statistical Analysis

All statistical analysis and data management were performed 
using Predictive Analytics Software 18.0 (IBM SPSS, 

lacked time (40%), or were not an appropriate match (56%). 
Of those that lacked time, many also explained that they would 
have found time if the research would be transferred to an 
electronic survey platform. Thus, all forms were transferred 
to be administered on Qualtrics. The researchers created two 
different versions of the survey for distribution: an anonymous 
link and a survey with email address. Both versions had the 
informed consent at the beginning with all inclusion and 
exclusion criteria. If this was not checked the responses were 
not submitted as complete. A total of 1200 participants started 
the survey but did not complete. Of the total initial recruitment, 
260 responded with complete information. The recruitment 
email contained “Registered Dietitians Internet Nutrition 
and COVID- Share Your Experience!” in the heading and 
explained the research and provided informed consent. To our 
knowledge, we do not think this might have created a biased 
response, since it was explanatory. The research methodology 
used in this research was adapted from Miller at al. in 2020 for 
the Qualtrics Survey platform [6]. The data were downloaded 
as a comma separated file to be transferred to SPSS for 
statistical analysis. All information was de-identified to protect 
the confidentiality of the participants by removing names and 
email addresses. The data files were password protected since 
all was collected virtually. 

Participants

Inclusion criteria for this investigation was being a woman, 
ages 23 to 78 yr, who held current registration/licensure as a 
RD. Men were excluded because the sample size would have 
been too small, since it is well known over 95% of dietitians are 
women. A power analysis with G*Power 3.1 Software, 95% 
power with medium effect size f2 = 0.15, with nine predictors: 
age, location, highest degree, employment, change in dietetic 
practice since COVID-19, change in diet of clients since 
COVID-19, change in exercise capabilities of clients since 
COVID-19, dietetic practice will change after COVID-19, 
and hours/week internet use. This multiple regression analyses 
suggested a minimum of 166 participants [7]. The multiple 
regression analysis effect size of f2 in proportion of variance 
terms amounts to an R2 of the model, equal to 0.13 [7]. 

Study Instruments
The Registered Dietitian Internet Nutrition Practice 
Survey:

For the development of the survey, a literature search about 
dietary factors believed to be associated with food and 
nutrition in the internet relevant to dietitians was conducted. 
Items were selected and incorporated into a preliminary survey 
with 47-items to determine sources of nutrition information, 
hours per week of internet use, reasons, major focus of dietetic 
practice, and topics of interest in nutrition. A panel of ten 
dietitians evaluated this survey for content, readability, and 
bias. These nutrition professionals removed four questions 
due to confusion or redundancy. A focus group of six dietitians 
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Chicago, IL) [9]. Descriptive statistics for age, highest degree, 
and ethnicity/race, years as dietetic practitioner, employment, 
and hours/week of internet use were determined. Demographic 
characteristics such as age, highest degree, ethnicity/race, 
and years as dietetic practitioner were controlled in all 
analyses. Age and years as dietetic practitioner were treated as 
continuous variables. Personal annual income was transformed 
to the following categories ($): 2,000-41,999; 42,000-81,999; 
82,000-121,999; and 122,000-200,000 accordingly. All others 
were classified as categorical. Questions about the coronavirus 
pandemic and dietetics were evaluated qualitatively and 
coded either 1 for yes or 0 for no. All assumptions for 
regression analysis were evaluated for linearity, normality, 
and independence [10]. Linear regression analysis estimated 
associations between change in practice of dietitians since 
COVID-19 and hours per week of internet use. A binary 
regression model with predictors such as demographic 
characteristics and hours per week of internet use was used to 
predict change in dietetic practice. Independence and binary 
outcome measure were assumptions fulfilled to conduct 
this analysis [11]. All analysis were conducted on complete 
responses, no missing data was analyzed.

Results

Demographics

Characteristics of participants are shown on Table 1. The 
sample had a mean age of 47.8 ± 13.6 years, annual personal 
income of $ 75,224 ± 39,491.6, 21 ± 13.3 years in dietetic 
practice, and reported using the internet 29 ± 16.1 hours 
per week. The dietitians were primarily White (93%), had a 
suburban practice (49%), held a Master´s degree (59%), and 
had completed a traditional dietetic internship via a Didactic 
Program in Dietetics (62%). Other methods to obtain the 
supervised practice were Coordinated Program in Dietetics 
(33%), Individualized Supervised Practice Pathway (3%), or 
grandfathered (2%).

Internet use in dietetic practice

The top sources of nutrition information used by RDs via 
the internet were peer-reviewed articles (100%), the Journal 
of the Academy of Nutrition and Dietetics (40%), and the 
Nutrition Care Manual (28%). Topics of interest in nutrition/
food were chronic disease (49%), inflammation (32%), weight 
loss (27%), and eating disorders (25%). The major focus of 
practice was weight loss (53%), chronic disease (52%), eating 
disorders (23%), and gut health/microbiome (17%). 

The primary reasons that participants reported using the 
internet in professional practice are depicted in Figure 1. 
These included communication (53%), personal use (16%), 
and research (9%). Communication included email or any 
other form used in their practice. Other minor uses were for 
obtaining recipes, health information, and current topics of 
interest in nutrition and foods. Figure 2 illustrates the challenges 
reported for internet use: nutrition and food misinformation 

(53%), technical difficulties (21%), limited access to academic 
sources (18%), and lack of personal interactions (9%). 

The regression analysis was significant (F (246) = 2.26, p = 
0.008, with 33% of the variance in hours/week of internet use 
explained by this model. The highest degree of education, a 
categorical variable, was transformed into three dummy coded 
predictors for the analysis. As these dummy coded predictors 
were added in separate steps to the regression (sequential) a 
significant change occurred in R2 (248) = 0.055, p = 0.001. 
Multiple linear regression analysis showed that age (b = 
-0.158, p = 0.04), the highest degree held (b = 12.502, p < 
0.001) and use of internet for communication (b = 4.401, p 

Characteristics Result 

mean ± SDa

Age (y) 47.8 ± 13.6

Personal income/year ($) n (%)

2,000-41,999 37 (16)

42,000-81,999 117 (51)

82000-121,999 50 (22)

122,000-200,000 24 (11)

Race/ethnicity

White 242 (93)

Hispanic 6 (2)

Asian 8 (3)

Otherb 4 (2)

Location of dietetic practice

Urban 86 (33)

Rural 48 (18)

Suburban 126 (49)

Education

Bachelor´s 65 (25)

Master´s 154 (59)

Doctorate 41 (16)

Internship program completed

Coordinated Program in Dietetics 85 (33)

Dietetic Internship 162 (62)

Individualized Supervised Practice Pathway 9 (3)

Otherc 4 (2)

Work setting

Clinical 101 (39)

Corporate/private practice 88 (34)

Education/research 56 (22)

Otherd 15 (5)
aStandard deviation.
bIncludes Black and any combinations of races.
cIncludes Approved Pre-Professional Practicum and grandfathered 
into program.
dIncludes administration, behavior/policy analysis, epidemiology, 
sports and community work settings.

Table 1 Demographic characteristics of 260 Registered Dietitians from 
April-August 2020
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= 0.034) were significantly associated with more hours/week 
of internet use. Other predictors in the model that did not 
yield significance were location of dietetic practice, change in 
diet of clients/patients, change in physical activity, change in 
dietetic practice since the COVID-19 pandemic, internet use 
for COVID-19 information, webinars, and use of telehealth. 
Internet use increased since COVID-19 began, particularly for 
communication, personal use, and research. Those who were 
younger and had advanced degrees used the internet the most.

Change in dietetic practice since the COVID-19 pandemic

Changes reported due to the COVID-19 pandemic were 
the switch to remote practice (64%), decreased business 
productivity (18%), cancellation of nutrition classes for clients 
(11%), and use of mandatory personal protective equipment 
(PPE) at facilities (7%). Some dietitians (9%) found it difficult 

to conduct counseling sessions through Zoom or phone due to 
the lack of facial gestures or nonverbal expressions. 

The health behaviors reported in their clients and patients 
during the COVID-19 pandemic are shown in Figure 3. These 
include anxiety/depression (44%), inability to lose weight 
(38%), cooking at home (37%), management of cardiovascular 
disease/diabetes (31%), snacking/weight gain (26%), more 
exercise/walking at home (23%), less overall exercise (17%), 
food insecurity (16%), and eating disorders (8%). 

Logistic regression analysis estimated four predictors of 
change in dietetic practice since the COVID-19 pandemic that 
were significant: urban location (Odds ratio (OR) = 3.107, p = 
0.027), overall highest degree (Wald (2) = 9.665, p = 0.008), 
change in diet of clients/patients (OR = 2.996, p = 0.018), and 
dietetic practice will change after COVID-19 pandemic (OR = 

Figure 1 Primary reasons that RDs use the internet

Figure 2 Challenges of internet use for nutrition/food information
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2.62, p = 0.029). Those participants who stated that COVID-19 
had not changed dietetic practice were already working 
remotely; either practiced in suburban or rural locations; had a 
Bachelor´s degree; and either did not believe that COVID-19 
had changed the diet of their clients or did not have clients. 

Discussion

These data suggest that COVID-19 has changed dietetics 
primarily by the switch to remote practice and increased time 
spent on the internet. Other changes were a decline in business 
growth, cancellation of nutrition classes for clients, and use 
of PPE in facilities. Donnelly et al. reported similar changes 
in dietetic practice in Canada, as well as food insecurity of 
clients, technical problems with the internet connections, and 
lack of interactions [12].

Regarding the clients of dietitians, reports were of increased 
cooking at home and a reduction in overall less exercise. The 
greater extent of home cooking could certainly be beneficial, 
as diet quality has been reported to be higher in individuals 
who cook frequently at home. But this relationship is related 
also to household income which was not measured here [13]. 
Monfared et al. reported a similar percentage of individuals, 
38%, who cooked at home during COVID [14]. Finally, the 
observed decline in physical activity is not surprising, given the 
increase in remote interactions and closure of gyms. Barkley et 
al. also found barriers to physical activity in students of remote 
classes since the onset of COVID-19 [15].

A high level of anxiety and depression was found in 44% 
of clients of dietitians since the COVID-19 pandemic [16]. 
This level is higher than the 35% reported by Robb et al. in 
adults with depression [17], but less than the 60% reported 
for self-isolation and a diminished metal health since COVID 
by Grey et al. [18]. It appears that the pandemic has increased 
levels of anxiety, self-isolation, and depression since strict 
rules and social distancing enforcement have contributed 
to lower mental health status [19, 20]. These changes are 
of concern in the COVID-19 era, as these can exacerbate 

psychiatric disorders, substance abuse and the incidence of 
suicide [21].

Approximately one-fourth of participants reported that their 
clients/patients were snacking and gaining weight since 
the pandemic [22]. This figure was lower than that cited by 
Sánchez-Sánchez et al. (37%) [23], but similar to Flanagan et 
al. (27%) during COVID [24].

In this study food insecurity was reported by 16% of the clients 
of the RDs (Figure 3). This value is lower than overall 23% in 
the U.S.; but this 23% figure represents an increase from the 
11% reported pre-COVID [25, 26]. It is plausible that the lack 
of employment and reduced wages may be intensifying food 
insecurity during COVID times [25].

Pandey et al. has described how society and most workplace 
settings have had an enormous change in using the internet 
extensively to date [27]. This trend is supported in this 
research through qualitative responses of 166 dietitians (64%) 
who indicated that their use of the internet in practice has 
substantially increased since COVID-19. Previously, Shpilko 
et al. investigated topics and sources of nutrition information 
in faculty members of academic settings; their findings were 
comparable to this research. Primary areas of importance to 
RDs were chronic disease (49%) and weight loss (27%). Our 
results found that inflammation and eating disorders also were 
topics of interest to dietitians [28].

The major focus of practice in RDs prior to COVID-19 
is similar to that reported by Slawson et al. in 2013. These 
included: weight loss, chronic disease, eating disorders, and 
gut health/microbiome [29]. So it appears that the topics of 
interest in nutrition in dietetics have not changed since the 
onset of COVID-19, but methods of practice have shifted.

In the United Kingdom in 2001 Kirk et al. reported on reasons 
why dietitians used the internet, including communication 
(51%), personal use (9%), and research (83%) [30]. In this 
research in the U.S. RDs used the internet approximately the 

Figure 3 Health behaviors of clients/patients during COVID-19 pandemic
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same amount for communication (53%), but much less for 
research (9%) since the pandemic started compared to pre-
COVID. 

Challenges reported for internet use in RDs in the present 
study were nutrition and food misinformation, as well as 
technical difficulties. The habitual challenge of misinformation 
reported by dietitians included clients not seeking reliable 
sources of information, excess of undocumented websites, 
difficulty finding concise answers, financial endorsements, 
oversaturation of not evidence-based information, inability of 
consumers to distinguish between truthful and false nutrition 
information, everyone has the opportunity to share nutrition 
information on the internet despite professional credentials, 
and plethora of dramatized stories about food, nutrition and 
ingredients.

 But these same concerns were also true in studies reported by 
Kirk et al. in 2001 [30], Wansink et al. in 2015 [31] and Probst 
et al. in 2019 [32]. Thus, the main uses of the internet do not 
seem to have changed with COVID. In Australia in 2021 Kelly 
et al. evaluated the digital use in dietetic practice and barriers 
of clients. A total of 60% participants worked in various 
practice settings, and 66% had access to internet in dietetic 
practice. The greatest barriers cited were technical problems, 
difficulty to collect anthropometric measurements of patients, 
and identification of clinical signs of malnutrition [33]. Yet, 
these impediments were not quantified, only acknowledged. 
In our study, the percent of dietitians (61%) who worked in 
different practice areas was similar, yet all RDs in this research 
had access to the internet. Technical difficulties were reported 
by 21%, and 9% were concerned about lack of personal 
interactions with clients.

A strength of this research is the information about change 
in dietetic practice by RDs since the onset of the COVID-19 
pandemic. Limitations are its cross-sectional design which 
limits the ability to establish causation. Also, the information 
was self-reported, leading to a low response rate. But this is 
common when surveys administered on internet platforms 
survey have questions that are self-reported [34]. Ideally, 
the questionnaire could have been sent also to the clients of 
dietitians for answers to be posted anonymously, but this was 
not within the scope of this research. Finally, this research 
was unable to investigate the impact on diet quality and 
anthropometrics with the greater cooking at home in clients 
of dietitians. 

Conclusion

This investigation observed that the COVID-19 pandemic has 
shifted dietetics to online practice, greater use of the internet 
in general and increased the levels of anxiety and isolation 
in clients of dietitians. However, the major focus of practice 
remains unchanged and younger dietitians with advanced 
degrees used the internet the most. However, it is believed 
some changes will only be temporary. In the future, it is 

hopeful that dietitians will find creative ways to work with 
clients remotely to assess needs and minimize the barriers 
of food insecurity. Post COVID-19 studies should focus on 
discerning how the dietetics profession has responded to the 
new normality, and how methods used during the pandemic 
increased the effectiveness of dietetic practice. Future studies 
should also aim to investigate the impact on diet quality and 
anthropometrics.
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