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Summary
AIM OF THE STUDY: Malnutrition is a common and com-
plex challenge in inpatient and outpatient settings, asso-
ciated with increased risk of morbidity and mortality. Its
management is often neglected, despite strong evidence
of the benefits of adequate nutritional therapy. We intro-
duced clinicalnutrition.science (https://clinicalnutrition.sci-
ence/en/), a digital platform that provides healthcare pro-
fessionals with easy online access to evidence and
streamlines the nutritional care process. The aim of this
study was to assess the usability and to validate improve-
ments in nutritional management when the digital platform
is used by healthcare professionals.

METHODS: The usability study, conducted from 28 Sep-
tember to 16 November 2023, involved 56 healthcare pro-
fessionals from the University Hospital of Bern and the
Cantonal Hospital of Aarau. In an adapted cross-over
study design, participants completed key steps of nutri-
tional management for a simulated hepatology and on-
cology case both with and without the clinicalnutrition.sci-
ence platform. Usability was assessed using the validated
Healthcare Systems Usability Scale questionnaire, sup-
plemented by collection of demographic data. Subgroup
analysis was performed for recommended protein and en-
ergy intakes by different professional representatives.

RESULTS: Clinicalnutrition.science achieved a good over-
all usability score of 71.8%. Use of the platform signifi-
cantly improved the protein intake recommendation (p =
0.03; median 96.5 and 80.0 g/d) and the basal metabolic
rate estimate (p <0.01; median 1420.8 and 1755.5 kcal/
d) of the simulated oncology case. The variance in protein
and energy intake recommendations, basal metabolic rate
estimation and energy deficit estimation was reduced by
using the digital platform. These improvements were
achieved without increasing the time required to complete
key steps in nutritional management for the two patient
cases (median between 10.5 and 15.0 minutes; p = 0.09

and p = 0.67) and without prior training on the platform.
There was no effect on the malnutrition detection rate, the
selection of an appropriate nutritional product or the iden-
tification of the most appropriate guideline.

CONCLUSIONS: The use of clinicalnutrition.science im-
proved evidence-based clinical practice in prescribing per-
sonalised nutritional therapy and increased the accuracy
of both protein and energy intake recommendations, with-
out increasing the time taken to complete key steps in the
nutritional management process.

Introduction

Around a third of hospitalised patients are malnourished or
at high risk of malnutrition when admitted to hospital [1].
In Switzerland, this corresponds to approximately 300,000
inpatients per year [2]. An estimated 20% of outpatients
are at increased risk of malnutrition [3, 4]. Disease-related
malnutrition is triggered by the underlying disease and can
result from both inadequate nutrient intake and the sys-
temic inflammatory response [5]. Malnutrition is strong-
ly associated with an increased risk of adverse clinical
outcomes. These include increased morbidity and mortal-
ity, functional decline and prolonged hospitalisation [1].
The two large randomised controlled trials “Effect of early
nutritional support on Frailty, Functional Outcomes, and
Recovery of malnourished medical inpatients Trial (EF-
FORT)” and “Nutrition effect On Unplanned ReadmIs-
sions and Survival in Hospitalised patients (NOURISH)”
showed that individualised nutritional intervention can im-
prove outcomes, including reducing the risk of mortality
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(number needed to treat [NNT]: 37 and 20, respectively),
morbidity and non-elective hospital readmission [6, 7]. Ev-
idence-based nutritional management includes nutrition-
al risk screening, nutritional assessment, nutritional plan
and intervention, as well as nutritional monitoring and
re-evaluation [5]. The European Society of Clinical Nu-
trition and Metabolism (ESPEN) and other international
and national societies have published numerous guidelines
with the objective of facilitating the implementation of evi-
dence-based nutritional management in daily clinical prac-
tice [8–10].

Clinical nutrition is frequently overlooked in practice due
to a lack of education on the subject and inappropriate
prioritisation under time and resource pressures. Timely,
straightforward and reliable access to relevant information
can assist healthcare professionals in integrating clinical
nutrition into multimodal patient care in an optimal and ap-
propriate manner. Such an approach can facilitate more ef-
fective performance of tasks, thereby contributing to the
long-term assurance of quality and safety in patient care.
We have developed clinicalnutrition.science (https://clini-
calnutrition.science/en/) to provide evidence-based infor-
mation for nutritional management. This platform is inde-
pendent, freely available and it can be accessed remotely
at the bedside. The platform consists of six tools: Nu-
triScreen, providing validated nutritional risk screening
tools; NutriRisk, estimating the reduction in risk of com-
plications and short- or long-term mortality if a nutritional
intervention is initiated; NutriCalc, calculating nutritional
goals based on established equations; NutriGo, providing
interactive nutritional advice for specific situations based
on current guidelines; NutriPro, a comprehensive database
of nutritional products available in Switzerland; and Nu-
triBib, a synthesis of the most evidence-based literature in
the field of clinical nutrition.

The aim of this project was to assess the usability of the
newly developed digital platform, clinicalnutrition.sci-
ence, and to evaluate its impact on key steps in the nutri-
tional management process carried out by healthcare pro-
fessionals. The main outcomes of the present study were an
enhancement in patient safety, as evidenced by the identifi-
cation of malnutrition and subsequent recommendation of
adequate protein and energy intake, and more accurate pre-
scription of appropriate nutritional products. Additionally,
the study also aimed to show an improvement in decision
effectiveness, workflow integration and work efficiency.

Materials and methods

The usability study comprised three distinct parts: (1) col-
lection of demographic data from participants, (2) perfor-
mance of pivotal steps within nutritional management for
two patient cases, one with and one without the clinical-
nutrition.science digital platform, and (3) the provision of
feedback on the usability of the platform.

Questionnaires, case vignettes and respective outcomes

1. Demographic data was collected using the Healthcare
Systems Usability Scale (HSUS) demographic question-
naire, including age, sex, clinical experience, position, ac-
tivity, place of work and use of other digital platforms [11].
We added a question about interest in the field of clinical

nutrition and questions about current use of clinicalnutri-
tion.science.

2. Two cases were selected as prototypes of commonly en-
countered conditions/types of patients with malnutrition:
one case of a patient with liver cirrhosis (hepatology) and
one case of a patient with a malignant tumour (oncology).
These cases were chosen because of their high prevalence
in clinical practice and the availability of corresponding
European Society of Clinical Nutrition and Metabolism
guidelines [9, 10, 12]. The two cases were developed on
the basis of two real adult cases from our clinic and were
presented in a similar format with comparable anonymised
information. A series of questions were posed to the par-
ticipating healthcare professionals regarding the simulated
individualised nutritional management care of the two pa-
tients and the rationale behind their decision:

– Presence of risk of malnutrition

– Recommendation for energy and protein intake

– Estimation of basal metabolic rate and energy deficit

– The selection of the optimal route of nutrition, i.e. oral,
enteral, parenteral or a combination thereof

– A list of the main objectives of nutritional therapy

– A description of the indicated nutrition therapy mea-
sures

– Decision of whether nutritional products are indicated

– The identification of an appropriate nutritional product,
i.e. foods for special medical purposes or parenteral nu-
tritional products

– Determination of an appropriate clinical nutrition
guideline.

3. The validated HSUS questionnaire was used to assess
the usability of clinicalnutrition.science in a clinical con-
text. The HSUS questionnaire is based on four different
categories: patient safety and decision effectiveness, work-
flow integration, work effectiveness and user control. It
contains a total of 22 previously published items, which are
rated on a 7-point Likert scale. The authors of the HSUS
questionnaire interpreted the overall usability score as fol-
lows:

– 20% to <50% : “critical need to address the system’s
usability issues”

– 50% to <70% : “a need to address the system’s usability
concerns, some of which may be major”

– 70% to <90% : “a good usability score with the poten-
tial to improve”

– 90% to 100% : “an excellent and easy to use system”
[11].

The final questionnaires were pre-tested by a dietitian and 
two physicians with a medical, nutritional or educational 
background. All questionnaires were completed using 
Google Forms [13]. Full questionnaires are provided in 
the appendix. All outcomes were considered as main 
outcomes due to their equal relevance to improving 
nutritional management.

Study design and population

Healthcare professionals were recruited by email and per-
sonal invitation from the department of general internal

Original article Swiss Med Wkly. 2025;155:3764

Swiss Medical Weekly · www.smw.ch · published under the copyright license Attribution 4.0 International (CC BY 4.0) Page 2 of 9

https://clinicalnutrition.science/en/
https://clinicalnutrition.science/en/


medicine of two teaching hospitals: the University Hospi-
tal of Bern (cohort A) and the Cantonal Hospital of Aarau
(cohort B). In order to be eligible for the study, participants
had to belong to one of the future user groups of health-
care professionals, including physicians, dietitians, nurses,
pharmacists and scientists, and be willing to participate in
the study. There were no limitations placed on level of clin-
ical experience, previous use of clinicalnutrition.science or
the time taken to complete the questionnaires.

The study was conducted at the two aforementioned cen-
tres on 28 September 2023 and 16 November 2023, re-
spectively. Participants completed the questionnaire form
anonymously in a supervised room in order to prevent the
exchange of results. Participants were first asked to com-
plete a background questionnaire. Secondly, the patient
case questionnaires were completed in an adapted cross-
over design.

In the initial round, cohort A responded to the oncology
case and cohort B answered the hepatology case using only
the resources normally employed in clinical practice (e.g.
internet, hospital internal sheets), excluding the platform
clinicalnutrition.science. In the second round, cohort A re-
sponded to the hepatology case, while cohort B answered
the oncology case using clinicalnutrition.science (figure 1).
The participants were unaware of the patient’s underlying
conditions, yet they were required to interpret them from
the patient case. Thirdly, participants completed the vali-
dated HSUS questionnaire. The local ethics committee de-
cided that no ethical approval was required for this usabil-
ity study (BASEC Req-2023-01186).

Statistical analysis

We performed all analyses in R version 4.3.0 (R Core
Team, Austria) [14]. Visualisations were created using the
ggplot package [15] and statistical analysis was performed

using nortest [16], lme4 [17] and car packages [18]. To
allow for a self-paired comparison between groups, only
participants who completed both case vignettes were in-
cluded in the analysis. Where ranges were recommended
(e.g. 1.2–1.5 g protein), the mean of the ranges was calcu-
lated for both the ESPEN guideline recommendations and
the participants’ responses and used for analysis. Results
are presented as median and interquartile range (IQR) with
quartile 1 (Q1) and quartile 3 (Q3) or as absolute numbers,
unless stated differently. No protocol was published prior
to analysis.

An unpaired Wilcoxon rank-sum test was used to test
whether the medians of the two cohorts were significantly
different to account for unequal sample sizes and non-
normal distribution of the data. For categorical outcomes,
we used Fisher’s exact test (appropriate for small sample
sizes) to test whether there was a statistically significant
association between the two cohorts [19]. Statistical sig-
nificance was defined as a p <0.05. We performed a de-
scriptive analysis to assess the difference in variance of
the results obtained with and without the use of the digital
platform, as highly divergent results and outliers should be
avoided in clinical practice. These results should be avoid-
ed in clinical practice due to the adverse effects associated
with inadequate protein and energy intake [9, 10].

For the subgroup analysis by profession, the deviation of
the participants’ recommended protein and energy intakes
from the protein and energy intakes recommended in the
guidelines was calculated (i.e. recommendation of partici-
pants – recommendation of guidelines: Oncology: Protein:
1.2–1.5 g per kg body weight per day = 85–107 g per day
[mean 96 g]; Energy: 25–30 kcal per kg body weight per
day = 1775–2130 kcal per day [mean 1952.5 kcal]; Hepa-
tology: Protein: 1.5 g per kg body weight per day = 105 g
per day; Energy: 30–35 kcal per kg body weight per day =

Figure 1: Adapted cross-over design of the usability study with cohort A and B. In round 1, cohort A responded to the oncology case and co-
hort B to the hepatology case using standard resources. In round 2, the cohorts switched cases and responded using clinicalnutrition.science.
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2100–2450 kcal per day [mean 2275 kcal]) [9, 10]. This al-
lowed for the combination of both cases and thus increased
power. All items of the HSUS questionnaire were weighted
equally to calculate the overall usability score. The overall
score and the score of each item or category were calculat-
ed as: (sum of achieved points / sum of possible points) ×
100 [%]. The responses “Not applicable” and “Statement
not clear” were excluded from the score calculation.

Results

In total, 106 healthcare professionals from the University
Hospital of Bern and 85 healthcare professionals from the
Cantonal Hospital of Aarau were contacted. Ultimately, 56
healthcare professionals from the University Hospital of
Bern (cohort A, n = 38) and from the Cantonal Hospital of
Aarau (cohort B, n = 18) completed their questionnaires,
which were analysed. The majority of included healthcare
professionals were physicians (68%), followed by dieti-
tians (21%), clinical nutrition scientists (7%) and nurses
(4%). Overall, 73% of the participants had accumulated
over one year of clinical experience, while 86% expressed
a moderate or high level of interest in clinical nutrition
(table 1). Three participants were unable to complete the
second case questionnaire due to clinical commitments and
were therefore excluded from all subsequent analyses.

Case study

Recommended protein and energy intake

Table 2 summarises the results of the cases. The use of
clinicalnutrition.science enabled 55 participants (98%) to
identify patient’s malnutrition, whereas without its use, 54
participants (96%) were able to do so. The median recom-
mended protein intake was significantly different for the
oncology case (p = 0.03; 96.5 and 80.0 g/d), but was com-

parable for the hepatology case with and without use of
the platform (p = 0.76; both 94.5 g/d; figure 2). The medi-
an recommended energy intake was similar with and with-
out use of the platform for the oncology case (p = 0.07,
1991.5 and 2139.0 kcal/d) and the hepatology case (p =
0.63; 2000.0 and 2100.0 kcal/d; figure 2).

Estimated basal metabolic rate and energy deficit and
time to complete case

Estimated basal metabolic rate was significantly reduced
for the oncology case (p = 0.03; 1420.8 and 1755.5 kcal/
d) and was comparable for the hepatology case when using
the platform (p = 0.08; 1400.0 and 1500.0 kcal/g; figure
S1). The estimated energy deficit was similar with and
without use of the platform for the oncology and the hepa-
tology case (p = 0.32 [oncology case] and 0.29 kcal/d [he-
patology case]; figure S1). Time to complete the cases was
similar with and without use of the platform (p = 0.15 [on-
cology case] and p = 0.52 [hepatology case], figure S2).

Variance of outcomes with and without clinicalnutri-
tion.science

The variance was reduced by using the digital platform
for recommended protein intake (oncology: IQR 0.5 [with
platform] and 35.2 g/d [without platform]; hepatology:
IQR 10.0 [with platform] and 30.0 g/d [without platform];
figure 2), for the recommended energy intake (oncology:
IQR 170.3 [with platform] and 460.3 kcal/d [without plat-
form]; hepatology: IQR 456.0 [with platform] and 525.0
kcal/d [without platform]; figure 2), for the estimated basal
metabolic rate (oncology: IQR 99.3 [with platform] and
497.0 g/d [without platform]; hepatology: IQR 97.0 [with
platform] and 350.0 g/d [without platform]; figure 2) and
for the estimated energy deficit (oncology: IQR 324.0
[with platform] and 657.0 g/d [without platform]; hepa-

Table 1:
Background information on the two cohorts included in the study.

Cohort A Cohort B

n (%) n (%)

Place University Hospital Bern Cantonal Hospital Aarau

Number of participants 38 (68%) 18 (32%)

Sex M / F 14 / 24 (25% / 43%) 4 / 14 (7% / 25%)

16–25 5 (9%) 3 (5%)

26–35 27 (48%) 8 (14%)

36–45 4 (7%) 4 (7%)

Age (years)

46–55 2 (4%) 3 (5%)

None 1 (2%) 2 (4%)

Less than 3 months 6 (11%) 0 (0%)

3 months to 1 year 2 (4%) 4 (7%)

1 to 5 years 14 (25%) 6 (11%)

5 to 10 years 8 (14%) 1 (2%)

Clinical experience

More than 10 years 7 (13%) 5 (9%)

No interest 1 (2%) 0 (0%)

Small 5 (9%) 2 (4%)

Moderate 23 (41%) 4 (7%)

Personal interest in clinical nutrition

High 9 (16%) 12 (21%)

Dietitian 3 (5%) 9 (16%)

Nurse 2 (4%) 0 (0%)

Physician 33 (59%) 5 (9%)

Current position

Scientist 0 (0%) 4 (7%)
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tology: IQR 521.0 [with platform] and 537.5 g/d [without
platform]; figure 2).

Subgroup analysis

The difference between the median recommended protein
intake and the corresponding ESPEN guideline was similar
with and without use of clinicalnutrition.science for physi-
cians (p = 0.49; −10.5 [with platform], −16.0 g/d [without
platform]) and significantly increased for dietitians (p =
0.02; 0.0 [with platform]; −9.25 g/d [without platform];
figure 3). The median difference between the recommend-
ed energy intake and the corresponding ESPEN guideline
recommendation increased significantly with use of the

platform for physicians (p = 0.02; −181.0 [with platform],
97.5 kcal/d [without platform]) and was comparable for di-
etitians (p = 0.64; 28.3 [with platform]; 23.8 kcal/d [with-
out platform]; figure 3). The variance in the recommended
protein intake was lower with the platform compared to
without the platform for physicians (IQR 14.0 and 36.2 g/
d), dietitians (IQR 1.3 and 20.3 g/d) and the others (IQR
30.5 and 32.6 g/d; figure 3). The variance in the recom-
mended energy intake was lower when using the platform
compared to not using the platform for physicians (IQR
503.5 and 585.3 kcal/d), dietitians (IQR 157.3 and 350.0
kcal/d) and the others (IQR 386.8 and 950.0 kcal/d; figure
3).

Table 2:
Responses of the case vignette questionnaire completed by cohort A and B with and without the clinicalnutrition.science digital platform. Bold p-values indicate statistical signifi-
cance (<0.05). Significance of differences in medians was assessed using the Wilcoxon test for numerical outcomes and Fisher’s exact test for categorical outcomes. Signifi-
cance of differences in variance was assessed using the F test for numerical outcomes.

Use of clinicalnutrition Without use of clinicalnutrition p-value median

n = 18 n = 38

Rate of detection of malnutrition (%)] 17/18 (94%) 37/38 (97%) 0.54

Recommended protein intake (g/d) 96.5 (0.5, 96.0–96.5) (1 NA) 80.0 (35.2, 61.0–96.15) (3 NA) 0.03

Recommended energy intake (kcal/d) 1991.5 (170.3, 1959.0–2129.3) (0 NA) 2139.0 (460.3, 1900.0–2360.3) (2 NA) 0.07

Estimated basal metabolic rate (kcal/d) 1420.8 (99.3, 1399.3–1498.5) (0 NA) 1755.5 (497.0, 1503.0–2000.0) (6 NA) <0.01

Estimated energy deficit (kcal/d) 708.0 (324.0, 500.0–824.0) (1 NA) 800.0 (657.0, 468.0–1125.0) (3 NA) 0.32

Appropriate product selection 10/18 (56%) 16/38 (42%) 0.40

Suitable guideline selection 6/18 (33%) 7/38 (18%) 0.31

Oncology case

Completion duration (min) 14.5 (5.5, 12.0–17.5) 12.0 (5.0, 10.0–15.0) 0.09

n = 38 n = 18

Rate of detection of malnutrition (%) 38/38 (100%) 17/18 (94%) 0.32

Recommended protein intake (g/d) 94.5 (10.0, 90.0–100.0) (1 NA) 94.5 (30.0, 70.0–100.0) (1 NA) 0.76

Recommended energy intake (kcal/d) 2000.0 (456.0, 1819.0–2275.0) (1 NA) 2100.0 (525.0, 1750.0–2275.0) (1 NA) 0.63

Estimated basal metabolic rate (kcal/d) 1400.0 (97.0, 1399.0–1496.0) (2 NA) 1500.0 (350.0, 1400.0–1750.0) (1 NA) 0.08

Estimated energy deficit (kcal/d) 1000.0 (521.0, 800.0–1321.0) (4 NA) 1200.0 (537.5, 937.5–1475.0) (3 NA) 0.29

Appropriate product selection 17/38 (45%) 8/18 (44%) >0.99

Suitable guideline selection 10/38 (26%) 6/18 (33%) 0.75

Hepatology case

Completion duration (min) 15.0 (6.5, 10.3–16.8) 10.5 (8.5, 10.0–18.5) 0.67

Median (IQR, Q1–Q3); NA: No answer.

Figure 2: Recommended protein intake (g per day) and recommended energy intake (kcal per day) for the hepatology and oncology patient
without (green) and with (blue) use of the clinicalnutrition.science digital platform. The green and blue boxes represent the lower and upper
quartiles. The point within the box represents the median. The vertical lines are the whiskers extending to the maximum and minimum values,
excluding the outliers (black points outside the box). The orange rectangle indicates the intake recommended by the corresponding European
Society of Clinical Nutrition and Metabolism guideline [9, 10].
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Usability questionnaire

The HSUS questionnaire was completed by 55 partici-
pants. Overall, 46 participants (83%) had never used the
platform before. A total of 9 participants (16%) had used
at least one of the clinicalnutrition.science tools (Nu-
triScreen, NutriCalc, NutriGo, NutriPro, NutriBib) prior to
the usability study. Seven (13%) had used them for less
than 3 months and 2 (4%) for between 3 months and 1 year.
Previous users used the platform between 1 and 3 hours per
week.

The overall usability score of the HSUS questionnaire for
clinicalnutrition.science was 71.8%. By category, scores
were 71.8% for Patient safety and decision effectiveness,
74.1% for Workflow integration, 71.4% for Work effec-
tiveness and 69.8% for User control (figure 4). The four
highest scoring items on the HSUS questionnaire were:

– “I believe the recommendations are reliable” (score
79.6%, Work effectiveness category question 5)

– “I can easily remember how to use clinicalnutrition.sci-
ence” (score 78.8%, Workflow integration category
question 4)

– “Clinicalnutrition.science supports my decision-making
rather than dictating it” (score 75.3%, User control cat-
egory question 1)

– “I am able to provide better quality of care for patients
by using clinicalnutrition.science” (score 75.1%, Pa-
tient safety and decision effectiveness category ques-
tion 3).

The four lowest scoring items were:

– “Clinicalnutrition.science helps me prioritise my daily
workload” (score 59.2%, Work effectiveness category
question 1)

– “Clinicalnutrition.science makes it easier to collaborate
with colleagues” (score 65.1%, Patient safety and deci-
sion effectiveness question 2)

– “Clinicalnutrition.science highlights potential data en-
try errors” (score 66.2%, User control category question
3)

– “Recommendations do not unnecessarily interrupt my
workflow” (score 66.4%, User control category ques-
tion 4).

Discussion

Key findings of the study

The results of this study indicate that the overall usability
of the newly developed clinicalnutrition.science platform
is satisfactory, with a positive score of 71.8%. Use of the
platform led to a notable enhancement in the precision of
the recommended protein intake and the estimation of the
basal metabolic rate for the oncology patient. Furthermore,
the variance of the recommended protein and energy in-
take as well as the estimated basal metabolic rate and ener-
gy deficit was reduced when using the clinicalnutrition.sci-
ence platform. It is of significant importance to note that
these improvements were achieved without an increase in
the time required to complete the key steps in the nutrition-
al management process. The use of the platform did not
result in a significant impact on the detection rate of mal-
nutrition, the provision of appropriate product recommen-
dations or the identification of suitable guidelines for the
oncology and hepatology patient cases.

Recommendation on protein and energy intake

The results of our study indicated that use of the clinical-
nutrition.science platform was associated with a reduction
in the variability of recommended protein and energy in-
takes, and a decrease in the discrepancy between the ES-
PEN guidelines and recommended intake in this study [9,
10]. It is of paramount importance to prevent overfeed-
ing and underfeeding to ensure the safety of patients. This
can, for instance, help to mitigate cancer cachexia and pre-

Figure 3: Deviation of the recommended protein intake (g per day) and recommended energy intake (kcal per day) from the corresponding
European Society of Clinical Nutrition and Metabolism guideline [9, 10] for the hepatology and oncology patient without (green) and with (blue)
use of the clinicalnutrition.science digital platform, by profession. The green and blue boxes represent the lower and upper quartiles. The point
within the box represents the median.
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vent glycogen store depletion in cirrhosis patients [9, 10].
The EFFORT trial demonstrated that meeting protein and
energy targets significantly reduced adverse outcomes and
mortality in malnourished patients [6]. It is notable that the
reduction in variance and adherence to guideline recom-
mendations were more pronounced in the oncology patient
case compared to the hepatology case. The reported acute
kidney injury in addition to liver cirrhosis in the hepatol-
ogy case may have influenced the formulation of nutrition-
al therapy, as it complicated the process. In patients with
kidney injury, guidelines recommend that, for example, the
protein intake should be reduced [20–22].

Subgroup analysis by profession

A subgroup analysis revealed that dietitians and physicians
recommended similar median protein and energy intakes,
both with and without use of clinicalnutrition.science. Al-
though dietitians were already more accurate than physi-
cians in recommending protein and energy intakes using
their standard resources, both were able to reduce devia-
tions from the guideline recommendations when using the
platform. It is of paramount importance to address devi-
ations from the guideline recommendations to minimise
the occurrence of treatment errors and adverse clinical out-
comes. The results of this study indicate that the digi-
tal platform is advantageous for both dietitians and physi-
cians.

Added value of the platform clinicalnutrition.science
and strength of study

In comparison to other clinical nutrition resources, clini-
calnutrition.science guides the majority of the nutritional
management process, from nutritional risk screening to the
prescription of nutritional products. It is an independent,

content-proven and applicable resource that can be used
directly at the bedside. While the ESPEN guidelines are
of great importance for evidence-based clinical nutrition,
their complex workflow integration constrains their im-
pact and implementation in daily practice. The recently
launched ESPEN interactive guideline app only covers a
limited number of steps in the nutritional management
process [23]. Previous studies have demonstrated that a
simple online training tool or multifaceted nutritional ed-
ucation, when employed alone, is insufficient to improve
nutritional management [24, 25].

The clinicalnutrition.science platform received an overall
usability score of 71.8% based on the HSUS questionnaire,
which states that a score between 70% and 90% reflects
good usability, with room for improvement [11]. Poor us-
ability of health information systems must be prevented as
they are associated with reduced efficiency, workflow dis-
ruption, increased risk of medical treatment errors and in-
creased incidence of adverse events [11]. It is of signifi-
cant importance to note that participants found our digital
platform to be straightforward to use, intuitively structured
and efficacious in enhancing their nutritional management
skills. The questionnaire item with the lowest score (59%)
was “prioritisation of daily workload”, which was not the
aim of the platform. All other items scored above 65%.
While the HSUS score may underestimate usability by
equally weighting all items, it provides a comprehensive
assessment. The validation phase involved healthcare pro-
fessionals with diverse backgrounds, skills and experi-
ences, which is essential for a robust and reliable validation
process [26].

Figure 4: Usability of the clinicalnutrition.science digital platform based on the validated Healthcare Systems Usability Scale (HSUS) question-
naire. For each of the four categories (Patient safety and decision effectiveness, Workflow integration, Work effectiveness, User control), 4–7
items were rated on a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree; see the appendix for
detailed questions).
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Limitations of the current study

The current study has several limitations. The sample size
was limited to 56 participants, with a preponderance of
physicians and dietitians with at least a moderate interest in
clinical nutrition. This may limit the generalisability of the
results. Furthermore, the evaluation based on two patient
cases that merely mimicked the key steps of the nutrition-
al management process may have introduced a degree of
bias in the results. For example, the malnutrition detection
rate of over 90% in our study contrasts strongly with mal-
nutrition detection rates in clinical practice, which usual-
ly range from 20% to 60% [27]. The participants were not
randomly assigned to the study cohort; rather, they were
allocated based on their working hospital due to time and
resource constraints. In addition, the participants were new
to the clinicalnutrition.science platform, which may have
increased the time needed for the nutritional plan formula-
tion. Consequently, it is of paramount importance to sub-
ject the clinicalnutrition.science platform to rigorous test-
ing in a genuine clinical setting, including comprehensive
training and a diverse range of participants.

Current state and outlook

We are currently engaged in a collaborative endeavour
with the Swiss Society of Clinical Nutrition and Metabo-
lism (SSNC) with the objective of raising awareness about
the free resource clinicalnutrition.science throughout
Switzerland. We will actively seek feedback from frequent
users and distribute regular questionnaires such as the one
presented here, to ascertain the effectiveness of the plat-
form and to identify areas for improvement and enhance-
ment. Furthermore, the content will be updated on a reg-
ular basis to guarantee the reliability and currency of the
information provided.

Conclusion

The new and independent digital platform clinicalnutri-
tion.science was found to be intuitive and exhibited a high
positive degree of usability. The platform supported the
recommendation of accurate protein and energy intake and
optimised the nutritional management process without in-
creasing the time required compared to standard resources.
In collaboration with the SSNC, we will raise awareness
about this digital platform across Switzerland and will en-
sure that it is continuously updated and improved.

Data availability statement

Questionnaires are present in the appendix. The corre-
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Appendix  
 

 

 

 

Figure S1. Estimated basal metabolic rate [kcal per day] and estimated energy deficit [kcal per day] for the 
hepatology and oncology patient without (green) and with (blue) use of the clinicalnutrition.science digital 
platform. The green and blue boxes represent the lower and upper quartiles. The point within the box represents the 
median. The vertical lines are the whiskers extending to the maximum and minimum values, excluding the outliers 
(black points outside the box). 
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Figure S2. Completion duration [min] for the hepatology and oncology case vignette without (green) and with 
(blue) use of the clinicalnutrition.science digital platform. The green and blue boxes represent the lower and 
upper quartiles. The point within the box represents the median. The vertical lines are the whiskers extending to the 
maximum and minimum values, excluding the outliers (black points outside the box). 
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Questionnaire 1: Demographic information 

• Zeitstempel 
• Persönlicher Code (1. & 2. Buchstabe Vorname der Mutter, 1. & 2. Buchstabe Vorname des 

Vaters, Monat des Geburtstages; z.B. KiMa05) 
• Alter [Jahre] 

o 16-25 
o 26-35 
o 36-45 
o 46-55 
o 56-65 
o ≥65 

• Geschlecht 
o Männlich 
o Weiblich 
o Andere 
o Keine Angabe 

• Klinische Erfahrung in Jahren 
o Keine klinische Tätigkeit 
o Weniger als 3 Monate 
o 3 Monate-1 Jahr 
o 1-5 Jahre 
o 5-10 Jahre 
o >10 Jahre 

• Interesse an der Ernährungsmedizin 
o Viel 
o Mittel 
o Wenig 
o Kein Interesse 

• Position 
o Leitende:r Arzt:in 
o Oberarzt:in 
o Assistenzarzt:in 
o Arzt:in - Student:in 
o Ernährungsberater:in 
o Ernährungsberater:in - Student:in 
o Pflege 
o Pflege - Student:in 
o Wissenschaftler:in 

• Tätigkeit 
o ICU 
o Medizin 
o Trauma 
o Keine Spezialisierung 

• Arbeitsort 
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o Universitätsspital 
o Kantonsspital 
o Regionalspital 
o Praxis 
o Nicht klinisch tätig 

• E-mail Adresse, falls Sie gerne informiert werden wollen über die Resultate 
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Questionnaire 2: Case vignettes 

• Persönlicher Code (1. & 2. Buchstabe Vorname der Mutter, 1. & 2. Buchstabe Vorname des 
Vaters, Monat des Geburtstages; z.B. KiMa05) 

• Jetzige Zeit 
• Hat unser:e Patient:in ein erhöhtes Risiko einer Mangelernährung? 

o Ja  
o Nein 
o Kann nicht beurteilt werden 

• Auf was basiert die Entscheidung 
• Was sind die Ernährungsziele für den Proteinbedarf? (Bedarf in g Protein pro Tag) 
• Was sind die Ernährungsziele für den Energiebedarf? (Bedarf in kcal Energie pro Tag) 
• Wie hoch ist der Grundumsatz unsere:s Patient:in? (kcal Energie pro Tag) 
• Wie haben Sie den Grundumsatz berechnet? 
• Wie hoch ist das Defizit unsere:s Patient:in? (kcal Energie pro Tag)" 
• Welche Route für die Ernährung ist indiziert? 

o Oral 
o Oral + Enteral 
o Enteral 
o Oral + Parenteral 
o Parenteral 
o Kann nicht beurteilt werden 

• Was sind die Hauptziele der Ernährungsmedizin für diese:n Patient:in? (4 Hauptziele auflisten) 
• Welche ernährungstherapeutische Massnahmen sind angezeigt? (3 Massnahmen auflisten) 
• Sind Ernährungsprodukte (food for special medical purposes, FSMP) indiziert? 

o Ja 
o Nein 

• Falls ja, welche:s Produkt:e würden Sie verschreiben? 
• Welches ist eine passende Leitlinie einer Fachgesellschaft für diesen Fall? 
• Wie haben Sie diese Leitlinie gefunden/bestummen? 
• Jetzige Zeit 
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Questionnaire 3: HSUS questionnaire 

• Persönlicher Code (1. & 2. Buchstabe Vorname der Mutter, 1. & 2. Buchstabe Vorname des 
Vaters, Monat des Geburtstages; z.B. KiMa05) 

• Wie lange nutzen Sie bereits das clinicalnutrition.science Tool bereits? 
1. Vor heute noch nie genutzt 
2. <3 Monate 
3. 3 Monate - 1 Jahr 
4. 1 - 5 Jahre 

• Wie oft nutzen Sie clinicalnutrition.science? 
1. Nie 
2. 1 - 3 Stunde pro Woche 
3. 1 - 3 Stunden pro Tag 
4. 3 - 5 Stunden pro Tag 
5. >5 Stunde pro Tag 

• Welche Tools von clinicalnutrition.science nutzen Sie? 
1. NutriScreen 
2. NutriCalc 
3. NutriGo 
4. NutriPro 
5. NutriBib 
6. Keine 

• Wie oft nutzen Sie andere Computerprogramme oder Apps (allgemein, nicht 
ernährungsspezifisch)? 

1. Nie 
2. 1 - 3 Stunde pro Woche 
3. 1 - 3 Stunden pro Tag 
4. 3 - 5 Stunden pro Tag 
5. >5 Stunde pro Tag 

• Haben Sie bereits andere Systeme zur Unterstützung klinischer Entscheidungen benutzt? 
1. Ja 
2. Nein 

• Falls ja, welche anderen Systeme zur Unterstützung klinischer Entscheidungen haben Sie bereits 
benutzt? 

1. Kurztextantwort 
• EN Utility: Patient safety and decision effectiveness;  

DE Nützlichkeit: Patientensicherheit und Entscheidungseffizienz  
1. EN Clinicalnutrition.science helps me work more efficiently;  

DE Clinicalnutrition.science hilft mir, effizienter zu arbeiten 
2. EN Clinicalnutrition.science makes it easier to collaborate with colleagues;  

DE Clinicalnutrition.science macht die Zusammenarbeit mit Kollegen einfacher 
3. EN I am able to provide better quality of care for patients by using clinicalnutrition.science;  

DE Durch die Nutzung von clinicalnutrition.science bin ich in der Lage, eine  
4. EN It is easier to make efficient decisions by using clinicalnutrition.science;  

DE Mit clinicalnutrition.science ist es einfacher, effiziente Entscheidungen zu treffen 
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5. EN Clinicalnutrition.science helps improve patient outcomes;  
DE Clinicalnutrition.science trägt zur Verbesserung von Patientenergebnissen bei 

6. EN Clinicalnutrition.science helps prevent clinical errors;  
DE Clinicalnutrition.science hilft, klinische Fehler zu vermeiden 

7. EN Clinicalnutrition.science generates a useful summary view of the patient's current health 
status;  
DE Clinicalnutrition.science erstellt eine nützliche Übersicht über den aktuellen 
Gesundheitszustand des Patienten 

• EN Ease of Use: Workflow integration; 
DE Benutzerfreundlichkeit: Workflow-Integration 

1. EN Clinicalnutrition.science fits well with the way I currently work;  
DE Clinicalnutrition.science passt gut zu meiner derzeitigen Arbeitsweise 

2. EN I found the information provided on the screen understandable;  
DE Ich fand die Informationen auf dem Bildschirm verständlich 

3. EN I found it easy to navigate through the Clinicalnutrition.science;  
DE Ich fand es einfach, durch Clinicalnutrition.science zu navigieren 

4. EN I can easily remember how to use Clinicalnutrition.science; 
DE Ich kann mir leicht merken, wie man Clinicalnutrition.science benutzt 

5. EN The screen layout makes it easy to see each piece of information;  
DE Das Bildschirmlayout macht es einfach, jede Information zu sehen 

6. EN On the screen, I can find specific information I need quickly; 
DE Auf dem Bildschirm kann ich die gewünschten Informationen schnell finden. 

• EN Work effectiveness; 
DE Arbeitseffizienz  

1. EN Clinicalnutrition.science helps me prioritise my daily workload;  
DE Clinicalnutrition.science hilft mir, mein tägliches Arbeitspensum zu priorisieren 

2. EN I understand how Clinicalnutrition.science creates recommendations;  
DE Ich verstehe, wie Clinicalnutrition.science Empfehlungen erstellt 

3. EN Clinicalnutrition.science's recommendations are consistent with clinical practices and 
standards;  
DE Die Empfehlungen von Clinicalnutrition.science entsprechen den klinischen Praktiken 
und Standards 

4. EN Clinicalnutrition.science includes all relevant information I need; 
DE Clinicalnutrition.science enthält alle relevanten Informationen, die ich brauche 

5. EN I believe the recommendations are reliable; 
DE Ich glaube, dass die Empfehlungen zuverlässig sind 

• EN User control; 
DE Benutzerkontrolle  

1. EN Clinicalnutrition.science supports my decision making rather than dictating it; 
DE Clinicalnutrition.science unterstützt meine Entscheidungsfindung, anstatt sie zu 
diktieren 

2. EN It is easy to correct a data entry error in Clinicalnutrition.science;  
DE Es ist einfach, einen Dateneingabefehler in Clinicalnutrition.science zu korrigieren 

3. EN Clinicalnutrition.science highlights potential data entry errors; 
DE Clinicalnutrition.science weist auf mögliche Fehler bei der Dateneingabe hin 
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4. EN Recommendations do not unneccessarily interrupt my workflow;  
DE Die Empfehlungen unterbrechen meinen Arbeitsablauf nicht unnötig. 

• EN I would add these functions or features;  
DE Ich würde diese Funktionen oder Merkmale hinzufügen 

• EN I would change the following; 
DE Ich würde Folgendes ändern 
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