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Introduction: During the COVID-19 pandemic, tele-simulation emerged as an 
educational alternative, being useful for the development of Nutritional Care 
Process (NCP) skills. The importance of this study lies in knowing the impact of 
tele-simulation on perception and learning for the NCP. The aim of this research 
was to know the academic performance and the student’s perception of their 
ability to apply a dietary anamnesis.

Materials and methods: A quantitative, longitudinal, three-temporal study was 
conducted with a purposive sample of 25 Nutrition and Dietetics students during 
2021. All students performed three tele-simulations with a standardized patient, 
in relation to the NCP.

Results: The mean response among the three tele-simulations developed on 
perception in tele-simulation with a standardized patient was 4.6 (Scale 1–5). The 
aspect with the best perception of the students was observed in relation to the 
feasibility and viability of the tele-simulation. The students improved in disciplinary 
aspects such as the investigation of the culinary technique, representativeness 
and quantification of the intake through the application of the NCP.

Conclusion: Tele-simulation with standardized patient is viable as a teaching-
learning methodology for the application of the PNC. It is possible to demonstrate 
a higher performance in the nutritional interview.
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Introduction

Clinical simulation is a teaching, learning and evaluation methodology that offers advantages 
in the training of health professionals compared to traditional methods (Nestel et al., 2011; 
Corvetto et  al., 2013; Abas and Juma, 2016; Herrera-Aliaga and Estrada, 2022). Seeks the 
learner’s interaction with environments that mimic reality, in order to acquire skills necessary 
for clinical performance (Fraser et  al., 2012); conceives practical and perfectible learning, 
involving emotions, analysis and reflection on one’s own performance (Cleary et al., 2020), 
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through an experiential experience, which implies a meaningful and, 
therefore, long-term learning (Herrera-Aliaga and Estrada, 2022). 
Simulation allows better problem solving using clinical reasoning 
(Armijo-Rivera et al., 2020) and allows the student to increase his 
self-confidence in relation to learning (Abas and Juma, 2016).

In simulation, the participation of standardized patients is 
common, constituting a widely accepted tool for teaching and with 
important benefits for the student in health science field 
(McNaughton and Anderson, 2017), including in nutrition and 
dietetics field (O'Shea et  al., 2019). The standardized patient is 
defined as an actor or trained person who simulates a health 
condition, which increases the fidelity of the experience 
(McNaughton and Anderson, 2017; O'Shea et  al., 2019). The 
standardized patient generates “standard responses” and allows the 
development of various skills such as attitudinal and procedural, 
which are necessary for optimal professional preparation and for 
interaction with real users (McNaughton and Anderson, 2017).

The COVID-19 pandemic generated the massive incorporation 
of “remote” methodologies, multiplying the use of tele-simulation 
or online simulation (MacKenna et al., 2021), which corresponds 
to a relatively recent modality for health education and consists of 
linking, through the internet, of an instructor and a trainee in a 
simulated scenario (McCoy et  al., 2017). There are successful 
applications of this methodology especially in the area of 
laparoscopic surgery (Henao et al., 2013; McCoy et al., 2017; Jarufe 
et  al., 2018). When the on-site participation of students and 
instructors is not possible, remote training is possible in specific 
situations, being able to use standardized patients for that purpose, 
maintaining the same principles of a face-to-face simulation: Brief, 
Scenario and Debriefing. This methodology was incorporated in the 
University, in the Nutrition and Dietetics Program in the context of 
the pandemic, for the development of the necessary skills to carry 
out the food anamnesis, which is part of the Nutritional Care 
Process (NCP; Buchholz et al., 2018, 2020).

The NCP is a “systematic method that allows problem solving for 
nutrition professionals based on reasoning, critical thinking and 
scientific evidence to make decisions and guarantee comprehensive, 
quality, adequate, timely, safe, rigorous and effective” (Ichimasa, 2015; 
Carbajal et al., 2020). It has application in the clinical or public health 
field, adapting to the physiological, pathological, psychological and 
social needs of the individual (Hammond et al., 2014; Carbajal et al., 
2020), and is considered essential for professional performance. It 
consists of four consecutive stages: i. Assessment, ii. Diagnosis, iii. 
Intervention, and iv. Monitoring or Follow-up (Buchholz et al., 2018). 
In the assessment, the antecedents such as the clinical, social and 
nutritional history, biochemical and physical examinations are 
collected, and anthropometric measurements are made, which also 
implies verifying and interpreting the nutritional information (Bueche 
et al., 2008a,b; Petermann et al., 2017; Carbajal et al., 2020). At this 
stage, surveys are applied through food anamnesis (Petermann et al., 
2017), which aim to identify dietary alterations, know the habits and 
food intake of patients (Troncoso-Pantoja et  al., 2020). The most 
common methods used are the 24-Hour Dietary Recall (24hDR) and 
Food Frequency Questionnaire (FFQ). The 24hDR is for the patient to 
remember everything they ingested the day before, both solid and 
liquid foods, so that the nutritionist can quantify the intake (Foster and 
Bradley, 2018). The FFQ consists of knowing the frequency of 
consumption of certain foods during a certain period of time 

(Troncoso-Pantoja et  al., 2020). NCP is related to better results in 
nutritional intervention in the treatment of malnutrition due to excess 
in the adult population (Petermann et al., 2017) and children (Kim 
et  al., 2019). In addition, it improves the productivity and 
communication and interaction of the health team (Ichimasa, 2015; 
Carbajal et al., 2020). Therefore, the NCP should be addressed in the 
training of students of the discipline, since its proper application can 
impact the clinical results of the patient (Petermann et al., 2017; Kim 
et al., 2019).

As a research problem, tele-simulation is a relatively recent 
incorporation and its impact on students’ perception and learning is 
not known. In this research, a tele-simulation experience with a 
standardized patient was implemented in third year students of the 
Nutrition and Dietetics Program. The objective of this research was to 
know the academic performance and the student’s perception of their 
ability to apply a dietary anamnesis through 24hDR thought the tele-
simulation methodology.

Materials and methods

The present investigation corresponds to quantitative, longitudinal 
study in three times, between the months of June to November 2021.

Participants

It was carried out with an intentional non-random sample of 
students from the Nutrition and Dietetics Program of the 
University, the inclusion criterion corresponded to being in the 
third year of this program. 25 students participated, of which 24 
were female (96%), the mean age was 24 years (range 20–46). The 
average of the University Selection Test (PSU) of the sample at the 
time of entry to the program (years 2017–2018), was 475 points 
(maximum 850 points) and the average score of Secondary 
Education Notes (NEM) was 505 points (maximum 850 points). 
58.3% of the students come from the periphery/rural of the 
Metropolitan Region of Chile.

Procedures

The students had to apply the 24HR, through tele-simulation with 
a standardized patient. The study was developed in phases, beginning 
with the planning of the activity, in which experts in the disciplines 
and in the simulation methodology participated. Twelve scenarios 
were designed, with minimal variations to ensure standardization, 
focusing on nutritional assessment skills. A standardized patient 
profile was defined with a clinical history and a biographical profile. 
The diets and their energy contributions in all scenarios were 
calculated based on current exchange portions for the Chilean 
population (Zacarías et al., 2018). The standardized patients were 
professional actors, with experience in simulation, and who had 
special preparation to perform the telesimulation, for example, they 
knew in advance the cases to be  represented and were trained to 
interact virtually with the students. The standardized patients 
represented the patient cases, according to the clinical history profile, 
age, health condition and type of diet of the case.
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A second phase consisted of student participation in three tele-
simulations (I, II and III) with a standardized patient. Each tele-
simulation was separated by 1 month. The students received prior 
information about the telesimulation and the expected performance. 
Each tele-simulation consisted only of the development of one of the 
12 previously constructed scenarios. For the interaction between the 
student and the standardized patient, the Zoom© platform was used; 
the teacher supervised the activity without audio or camera activated 
to facilitate the interaction. Each student performed three 24hDR, the 
designated time for each was 20 min. Before starting the tele-
simulation, a fiction and confidentiality contract was established, a 
psychologically safe environment was established, explaining the 
details and (brief) instructions to the student. The student then 
applied the 24hDR. At the end, the teacher conducted a classical 
structured debriefing (MacKenna et  al., 2021), in which the 
standardized patient also participated.

Instruments

The instruments applied were: A. Survey of perception of the tele-
simulation methodology with a standardized patient; B. Dichotomous 
checklist of performance in the application of 24hDR; and C. Self-
perception survey of the ability to apply 24hDR (pre and post tele-
simulation). The instruments A, B and C were designed and evaluated 
by the authors. For instruments A and C, a Likert-type scale from 1 to 
5 was used, with 1 being “strongly disagree” and 5 “strongly agree.” The 
instrument A was adapted from a previous version, which assessed 
presential simulation (Cronbach’s Alpha = 0.84), and its reliability for 
tele-simulation was evaluated (Cronbach’s Alpha = 0.89). The 
instrument B consisted of a dichotomous checklist of performance in 
the application of the 24hDR was based on the structure of the survey 
itself, for example: meal times, schedules, culinary techniques, type 
and quantity in home measurements of food, among others, which 
have been described as part of the NCP (Petermann et al., 2017; Kim 
et al., 2019; Troncoso-Pantoja et al., 2020). The teachers evaluated the 
performance of the activity as “completed” only if the student 
completely and correctly performed the described activity; therefore, 
if the student performed it partially, it was evaluated as “not 
completed.” In addition, it was evaluated if the students analyzed the 
calories contributed according to the diet mentioned by the 
standardized patient and finally if they analyzed the food qualitatively. 
The results are expressed as a percentage of students who correctly 
perform the evaluated aspect.

Data analysis

The variables are expressed as mean and standard deviation. The 
analysis of change before and after the intervention was carried out 
through the Mann-Witney test for paired samples. While the analysis 
between the different applications was carried out through Kruskal 
Wallis. The disciplinary aspects were evaluated as the percentage of 
correct responses over total responses, they were analyzed with 
Fisher’s Test and later the association strength with the Cramér’s V 
Coefficient (Cramér’s V) was analyzed. The results were considered 
significant when p < 0.05. STATA Software version 13.1 for Mac 
was used.

Ethical aspects

This study was conducted according to the guidelines of the 
Declaration of Helsinki and approved by the Bernardo O’Higgins 
University Ethics Committee (project code N° 75/2021, approved on 
14 May 2021), safeguarding ethical principles and the signing of 
informed consents was established, which explained the nature, risks 
and importance of the research.

Results

Perception of tele-simulation with 
standardized patient

It was observed that the average of responses on perception in the 
tele-simulation I with a standardized patient was 4.7 (Scale 1–5), while 
the II and III were 4.6 and 4.4, respectively, (Table 1). The aspect with 
the best perception in the three tele-simulations was the viability and 
feasibility of performing the tele-simulation.

Academic performance

High achievement percentages were observed in most of the 
items, which present significant differences between tele-simulations 
(Table  2). Additionally, in the aspects that were significant, the 
association strength was evaluated in each tele-simulation according 
to the aspect evaluated. The major associations were: the quantification 
of what was consumed (Cramér’s V = 0.44); explain the procedure to 
the patient (Cramér’s V = 0.37); and, the reinforcement as regards the 
ingredients and preparations consumed during the day (Cramér’s 
V = 0.37). In the evaluated aspects that they represented with a 
medium association strength, we have: the support provided in the 
face of the patient’s questions regarding their diet, from the technical 
and emotional point of view (Cramér’s V = 0.35); the quantification 
measures what the patient consumed in two meal times (Cramér’s 
V = 0.34); if the student asked “if yesterday was representative of her 
usual diet” (0.31); and, the student was consulted for the culinary 
technique (Cramér’s V = 0.31).

Students’ self-perception of the ability to 
apply a food anamnesis (24hDR)

When comparing the responses before and after the tele-
simulation, significant differences were only found in the tele-
simulation III showing an improvement in self-perception, regarding 
the ability to use an adequate verbal and non-verbal language, the 
comparisons of the responses before and after in each tele-simulation 
they did not show significant differences (Table 3).

Discussion

Due to the COVID-19 pandemic, forms of education were 
modified to adapt to the health needs of distance education 
(Beshgetoor and Wade, 2007; Dieckmann et  al., 2020; MacKenna 
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et  al., 2021). A series of technological changes were evidenced to 
support the new modalities of education, learning and assessment. 
Given this scenario, the concern was on the impact of these new 
modalities on academic training beyond how novel they may seem. 
The incorporation of online simulations or telesimulations was 
established in our institution as a useful measure to continue learning 
in the different health disciplines.

Tele-simulation as a teaching-learning-evaluation experience 
based on remote interaction was perceived by students as a positive 
experience, highlighting it as a viable and applicable one in contexts 
where there is a need for social distancing (McCoy et  al., 2017). 
Likewise, the students perceived that the tele-simulation was realistic, 
and they agreed that it favored the development of professional skills. 
Although changes are observed in the assessment of the first and third 
tele-simulation, it does not represent a significant event, which could 
be explained in the empowerment of the student given the repetitive 
practice that is an inherent quality of the simulation (McCoy et al., 
2017). These results coincide with previous studies, where the 
simulation was perceived as real, and its ability to promote learning 
was highlighted (Beshgetoor and Wade, 2007; Sa-Couto and Nicolau, 
2020). Another aspect well evaluated by the students was that this 
methodology allows the development of skills to relate to the patient, 
being essential in undergraduate teaching since it is one of the most 
difficult aspects to develop, since for its execution they converge, 
beyond technical capabilities, communication, active listening, among 
other skills (Porter et al., 2019).

Also noteworthy is the feedback provided by both the teacher and 
the simulated patient. Feedback is considered one of the central 
aspects in simulation-based education, and a constitutive part of all 
activities where this methodology mediates since it generates an 
impact on emotions and therefore results in reflective and long-term 
learning (Ramjan et  al., 2016; Herrera-Aliaga and Estrada, 2022). 
Feedback is essential during debriefing, allowing to deepen learning 
(Davis, 2019), therefore, the possibility of doing it in online education 
is recommended on the one hand, and on the other, it is possible to do 
it while maintaining the same principles when it is done in person 

(McCoy et  al., 2017). Debriefing is a fundamental strategy in 
simulation and tele-simulation, currently there are several types of 
debriefing (GAS, CORE, With Good Judgment, etc.), another 
modality is self-debriefing, which consists of self-management of 
reflection by students (Mackenna et al., 2021).

The tele-simulation led to improvements in academic 
performance, especially in aspects of skills in the structural items of 
the 24hDR, such as the ability to quantify specific aspects of the diet 
(Table 3; Quantification of intake), this point is remarkable given 
that the 24hDR is part of the assessment and this, in turn, from NCP 
(Hammond et al., 2014; Carbajal et al., 2020; Troncoso-Pantoja et al., 
2020), which shows that tele-simulation with standardized patient 
contributes to the formation of skills for the execution of this 
process, however, it is necessary to know how other teaching-
learning methodologies impact for the application of 24hDR, which 
have not been analyzed. Also, little variation is observed in the 
aspects of the survey that are related to analyzing the patient’s intake, 
a situation that could be  explained since “analyzing” requires 
metacognition, a more complex ability to acquire, but which can 
be developed through simulation as an educational methodology 
(Medina et al., 2017) for which it is interesting to know if, when 
subjecting the student to more than three tele-simulations, this 
aspect presents improvements.

When the student’s self-perception survey to execute the 24hDR 
is analyzed, significant differences are observed in the ability to use an 
adequate verbal and non-verbal language with the standardized 
patient, specifically in the tele-simulation III, which coincides with 
another study where nutrition and dietetics students increase 
communication skills with simulated patients (Hampl et al., 1999; 
Henry et  al., 2009; Buchholz et  al., 2020). Despite not showing 
significant differences in the other aspects to be evaluated, it is striking 
to observe that in the subsequent evaluation the assessment decreased, 
that is, the students felt they had less capacity to apply the 24hDR, 
which can be explained by the fact that the students reflect on a more 
critical way about their own performance, which is part of what the 
simulation aims to achieve (O'Shea et al., 2019).

TABLE 1 Perception of tele-simulation with standardized patient.

Aspect to evaluate TS I (n  =  25) TS II (n  =  25) TS III (n  =  25) p value

Realism

The actors who participated looked like real patients 4.5 ± 0.9 (2–5) 4.6 ± 0.8 (2–5) 4.3 ± 1.0 (2–5) >0.05

Activity with the standardized patient felt like real 4.7 ± 0.8 (2–5) 4.4 ± 0.9 (2–5) 4.3 ± 1.0 (2–5) >0.05

Learning

The activity with the standardized patient favors the development of skills with my 

future patients

4.8 ± 0.5 (3–5) 4.6 ± 0.7 (2–5) 4.3 ± 0.8 (3–5) >0.05

The activity with the standardized patient allowed me to acquire skills to be able to 

better relate to patients in the future

4.7 ± 0.6 (3–5) 4.6 ± 0.6 (3–5) 4.4 ± 0.9 (2–5) >0.05

Activity with the standardized patient allows effective learning 4.6 ± 0.8 (2–5) 4.5 ± 0.8 (2–5) 4.3 ± 1.1 (1–5) >0.05

Feasibility

The activity with the standardized patient, I consider it viable and feasible to carry out 5.0 ± 0.2 (4–5) 4.7 ± 0.4 (4–5) 4.7 ± 0.5 (3–5) >0.05

Feedback

I received feedback from the teacher and actor / actress allowing learning for the future 4.6 ± 0.6 (3–5) 4.5 ± 0.9 (1–5) 4.3 ± 1.0 (1–5) >0.05

Total 4.7 ± 0.7 (2–5) 4.6 ± 0.8 (1–5) 4.4 ± 0.9 (1–5) >0.05

TS = Tele-simulation. Results are expressed as: mean ± standard deviation (minimum–maximum).
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TABLE 2 Academic performance in the application of 24hDR.

Aspect evaluated TS I (n  =  25) TS II (n  =  25) TS III (n  =  25) Cramér’s V

Presentation

It is presented indicates its name and role 100% 100% 100% <0.2

Nutritionist explains what it will do and approximately how long it takes 100% 80% 100% 0.37*

Questions about diet

Ask if yesterday was representative of your usual diet 81% 96% 100% 0.31*

Nutritionist asks questions without inducing answers at breakfast 100% 100% 100% <0.2

Nutritionist asks questions uses pictures to clarify portion sizes at lunch / breakfast 48% 44% 40% <0.2

Nutritionist asks for additions to the salad or main dish (salt, oil, etc.) 57% 40% 48% <0.2

Nutritionist consults for culinary technique 57% 60% 88% 0.31*

Nutritionist asks questions uses pictures to clarify portion sizes at tea time / dinner 67% 48% 72% <0.2

Nutritionist asks for all meal times and sets them with schedules 76% 92% 96% <0.2

Nutritionist performs a review regarding the ingredients and preparations consumed 

during the day

81% 60% 96% 0.37*

Quantification of intake

Nutritionist correctly quantifies what is consumed by the patient in a meal time 14% 24% 48% 0.31*

Nutritionist correctly quantifies what was consumed by the patient in two meals 10% 12% 40% 0.34*

Nutritionist correctly quantifies what is consumed by the patient at all meal times 10% 20% 56% 0.44*

Nutritionist by quantifying the intake, is able to keep the patient attentive and connected 

with the consult

81% 64% 92% <0.2

Analysis of the diet

Make correct analysis of the diet in relation to the consumption of proteins (for 

example, if they are of high biological value)

57% 40% 44% <0.2

Performs correct analysis of the diet in relation to the consumption of carbohydrates 

(for example, if simple or complex, its glycemic index in the preparation or dietary 

techniques)

48% 44% 68% <0.2

Perform correct analysis of the diet in relation to the consumption of lipids (for 

example, type of fat, etc)

57% 44% 64% <0.2

Make correct analysis of the diet in relation to the consumption of micronutrients (for 

example, sources of heme iron, good sources of calcium, or sodium)

67% 64% 60% <0.2

Time

Respect the established time (max. 12 min) 57% 32% 28% <0.2

Support

Nutritionist provides support for the patient’s questions regarding her diet, from a 

technical and emotional point of view

90% 56% 84% 0.35*

aTS = Tele-simulation. The results are expressed as a percentage (%) of responses compared to the total of responses. *Fisher’s test for analysis between the different interventions with p < 0.05.

TABLE 3 Self-perception survey of the ability to apply 24hDR (pre and post tele-simulation).

Aspect to evaluate TS I (n  =  25) TS II (n  =  25) TS III (n  =  25)

Pre Post Pre Post Pre Post

I am able to use appropriate verbal and non-verbal language to 

take a food history on a patient

3.9 ± 0.7 (3–5) 3.7 ± 0.6 (3–5) 4.1 ± 0.8 (2–5) 4.0 ± 1.1 (1–5) 4.2 ± 0.8 (3–5) 4.5 ± 0.7* (3–5)

I am able to inquire into the dietary intake of a patient 3.9 ± 0.6 (3–5) 3.5 ± 0.9 (2–5) 4.0 ± 0.8 (2–5) 3.7 ± 0.9 (2–5) 4.1 ± 0.8 (3–5) 3.1 ± 0.7 (3–5)

I am able to quantitatively estimate the dietary intake of a patient 3.8 ± 0.8 (3–5) 3.7 ± 0.7 (3–5) 3.8 ± 0.8 (2–5) 3.5 ± 0.7 (2–4) 3.8 ± 0.8 (2–5) 3.9 ± 0.9 (1–5)

I am able to qualitatively analyze the food intake of a user 4.5 ± 0.7 (3–5) 3.7 ± 1.0 (2–5) 3.8 ± 0.8 (2–5) 3.4 ± 1.2 (1–5) 3.8 ± 1.0 (1–5) 4.0 ± 0.7 (3–5)

Total 4.0 ± 0.7 (3–5) 3.6 ± 0.8 (2–5) 3.9 ± 0.8 (2–5) 3.6 ± 1.0 (1–5) 4.0 ± 0.8 (1–5) 4.1 ± 0.8 (1–5)

TS = Tele-simulation. Results are expressed as mean ± standard deviation (minimum - maximum). *Wilcoxon-Mann–Whitney test for paired samples before and after the intervention with 
p < 0.05.
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In summary, the incorporation of standardized patients is a 
strategy that allows the training of skills in nutrition students (Hampl 
et  al., 1999; Henry et  al., 2009) and among the advantages of the 
implementation of this methodology is the decrease in the use of 
physical and financial resources compared to a face-to-face instance 
(McCoy et al., 2017), in addition to maintaining the essence of the 
clinical simulation methodology that allows the interaction between 
professional and patient despite physical distancing. In addition, as a 
substantial aspect, this activity allows the evaluation of learning 
through ad-hoc instruments, which can later be analyzed and allow 
the identification of deficiencies and the elaboration of action plans 
that allow reinforcing content.

However, experience shows some disadvantages related to 
technological gaps, such as the student’s need to have computer 
equipment (personal computer, smartphone, web camera) with an 
internet connection, this implies that the study may not be replicable 
under the same conditions in other countries or regions with limited 
access to these technologies. Likewise, the impossibility of training 
technical skills, such as anthropometry, is also a disadvantage, 
relegating oneself to face-to-face activities. Another aspect that 
appears as an opportunity for improvement corresponds to the realism 
offered by the activity, where it would be  necessary to establish 
technological improvements and teaching skills, so that the experience 
increases its realism. Also, it requires special emphasis on student self-
regulation in relation to their learning processes (McCoy et al., 2017) 
and the emotions associated with learning (Fraser et al., 2012; Rogers 
et al., 2019; Pino et al., 2023). Likewise, this instance did not improve 
aspects of the diet analysis, since they are more complex skills such as 
clinical reasoning (Miles et al., 2016; Medina et al., 2017).

As limitations of the study, it is worth mentioning the type of 
sample, which was intentional and not randomized, as well as its size 
(n = 25), which limits the generalizability of the results. Another 
limitation emerges from the fact that only three tele-simulations were 
included in this study, which does not allow for longer observation 
over time with more interventions; it is possible that in further tele-
simulations, different results will emerge, because repetitive exercise 
improves skills. Finally, it is necessary to incorporate other variables 
in future studies, for example, how students’ emotions impact on 
learning, because in the first simulations students present emotions 
such as “anxiety” or “fear,” which change to “calmness” and other 
“positive” emotions in successive simulations with standardized 
patients, according to a recent study (Pino et al., 2023).

Conclusion

It favors the development of clinical skills, despite the physical 
distance with the patient (McCoy et  al., 2017), which also allows 
giving continuity to the teaching, learning and evaluation processes. 
In this research, an increase in the performance of nutritional 
interviewing skills was evidenced. In future research, it is important 

to evaluate how emotions are related to the development of learning 
through this methodology, since they can have a significant impact on 
cognitive processes (Fraser et al., 2012; Rogers et al., 2019).
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