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Zusammenfassung auf Deutsch

Einleitung: Schwere psychische Erkrankungen gehen héufig mit komplexen Erndhrungs-
problemen einher, einschlielich gestértem Essverhalten und metabolischen Komplikatio-
nen durch Psychopharmaka. Obwohl der Einfluss der Erndhrung auf die psychische Ge-
sundheit nachgewiesen ist, gibt es nur wenige Instrumente fiir das Erndhrungsscreening in
psychiatrischen Einrichtungen. Diese Studie evaluiert die Durchfiihrbarkeit und Akzeptanz
des NutriMental Screeners, eines neuartigen Instruments, mit dem erndhrungsbedingte Ri-
siken bei Patienten*innen mit psychischen Stérungen erkannt und eine frithzeitige diétolo-
gische Intervention erleichtert werden soll.

Methoden: Es wurde eine Pilotstudie zur Durchfiihrbarkeit mit 23 Teilnehmer*innen (19
stationdre und vier ambulante Patient*innen) an der Klinik fiir Psychiatrie des LKH Graz
durchgefiihrt. Die Kliniker*innen nutzten den NutriMental Screener, um den Erndhrungs-
zustand, Verhaltensweisen und die damit verbundenen Risiken der Patient*innen zu beur-
teilen. Die Riickmeldungen zur Anwendbarkeit und Wirksamkeit des Instruments wurden
von den Kliniker*innen mittels strukturierter Fragebogen eingeholt, wihrend die Pati-
ent*innendaten, einschlieBlich BMI, Gewichtsverdnderungen und Anfragen nach Ernédh-
rungsberatung, analysiert wurden.

Ergebnisse: Der NutriMental Screener erwies sich als sehr benutzerfreundlich, da 96 %
der Ausfiillvorgdnge weniger als fiinf Minuten in Anspruch nahmen. Die Benutzer*innen-
freundlichkeit wurde vom klinischen Personal in 96 % der Fille als ,,sehr einfach* oder
»einfach® bewertet. Von den Patient*innen baten 47 % um Ernéhrungsberatung. Die Emp-
fehlungen der Kliniker*innen fiir eine didtetische Unterstiitzung flihrten bei 57 % der Pati-
ent*innen zu einer Uberweisung. Zu den hiufigsten somatischen Komorbiditiiten gehdrten
Stoffwechselstorungen, Magen-Darm-Probleme und Essstorungen.

Diskussion: Der NutriMental Screener hat sich als praktikables und benutzerfreundliches
Instrument in der psychiatrischen Versorgung erwiesen, mit dem sich Erndhrungsrisiken
wirksam erkennen und Uberweisungen veranlassen lieBen. Herausforderungen wie die
Rekrutierung und Adhdrenz von Kliniker*innen verdeutlichen jedoch die Notwendigkeit
einer weiteren Optimierung. Die Pilotstudie zeigte auch Liicken bei der Beantwortung von
Patient*innenenanfragen zur Erndhrungsunterstiitzung auf, was die begrenzten Ressourcen
in psychiatrischen Einrichtungen verdeutlicht.

Diese Studie bestétigt die Durchfiihrbarkeit des NutriMental Screeners in der psychiatri-

schen Routinepraxis und bietet einen praktischen Ansatz fiir die Beriicksichtigung der
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Erndhrungsbediirfnisse von Menschen mit psychischen Storungen. Zukiinftige Forschung
sollte sich auf eine grof angelegte Validierung und Integrationsstrategien konzentrieren,
um den klinischen Nutzen zu erhéhen und die Ergebnisse flir die Patient*innen zu verbes-

sern.




Abstract in Englisch

Introduction: Severe mental illnesses (SMIs) often co-occur with complex nutritional
challenges, including disordered eating and metabolic complications from psychotropic
medications. Despite evidence highlighting the impact of nutrition on mental health, exist-
ing tools for nutrition screening in psychiatric settings are limited. This study evaluates the
feasibility and acceptability of the NutriMental Screener, a novel instrument designed to
identify nutrition-related risks among patients with SMIs and facilitate early intervention.
Methods: A pilot feasibility study was conducted at a psychiatric institution with 23 par-
ticipants (19 inpatients and four outpatients). Clinicians used the NutriMental Screener to
assess patients’ nutritional status, behaviours, and associated risks. Feedback on the tool’s
usability and effectiveness was collected from clinicians through structured questionnaires,
while patient data, including BMI, weight changes, and requests for nutritional advice,
were analysed.

Results: The NutriMental Screener demonstrated high usability, with 96% of completions
taking less than 5 minutes. Clinicians rated ease of use as "very easy" or "easy" in 96% of
cases. Among patients, 43% reported significant weight changes, and 47% requested nutri-
tional advice. Clinician recommendations for dietetic support led to referrals for 57% of
patients. Common comorbidities included metabolic disorders, gastrointestinal (GI) issues
and eating disorders.

Discussion: The NutriMental Screener showed promise as a feasible and user-friendly tool
in psychiatric care, effectively identifying nutritional risks and guiding referrals. However,
clinician recruitment and adherence challenges highlight the need for further optimisation.
The pilot study also revealed gaps in addressing patient requests for dietary support, under-
scoring resource limitations in psychiatric settings.

This pilot study confirms the feasibility of the NutriMental Screener in routine psychiatric
practice, offering a practical approach to addressing the nutritional needs of individuals
with SMIs. Future research should focus on large-scale validation and integration strategies

to enhance its clinical utility and improve patient outcomes.
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1 Introduction

1.1 Background

Nutritional screening in hospitals is part of routine clinical care to identify 'at risk' patients
and enable intervention by specialist clinicians. People in hospital settings other than psy-
chiatry are often recovering from injury or physical illness, which results in increased pro-
tein and calorie requirements and possibly decreased appetite, leading to high rates of mal-
nutrition (1). The needs and priorities of people with severe mental illness (hereafter SMI),
such as major depressive disorder (MDD), bipolar disorder (BD), schizophrenia (SCZ) and
related psychoses in mental health care, differ significantly from those in other health care
settings. Unlike other hospital settings, people with psychiatric disorders are not recovering
from a physical illness that involves increased protein and energy requirements but, as
study findings show, have lower nutritional requirements due to a lower metabolic rate (2).
Furthermore, treatment usually consists of taking psychotropic drugs, especially second-
generation antipsychotics (SGAs) and mood-stabilising drugs, which increase appetite (3)
and increase the risk of disordered eating behaviour such as binge eating (4). In addition to
medication, there is evidence of complex associations between mental illness, disordered
eating behaviour and eating disorders (5, 6). Furthermore, unhealthy eating styles, such as

emotional eating have been linked to mental illness (7, 8).

A systematic review and meta-analysis published in 2019 examined dietary intake in peo-
ple with BD, SCZ and related psychoses (9). This review found higher calorie and sodium
intake compared to people without mental illness. In addition, it was found that the diet of-
ten did not meet the guidelines for nutrition and was frequently of lower quality than for
people without mental illness or the general population. In many cases, the diets of people
with mental illness were characterised by a higher intake of high-calorie, low-nutrient

foods and a lower intake of fruit, vegetables and fish (9).

These eating habits are associated with and likely exacerbate the side effects of psycho-
tropic medication, with average individual weight gain ranging from 4.4 kg (aripiprazole)
to 8.5 kg (olanzapine) in the first 12 weeks of treatment (10), increasing to an average of
19 kg after four years (11). The weight gain seems to continue in the long term and, as a
large cohort study shows, persists throughout the observation period of 20 years (12). In
addition, antipsychotic drugs often lead to metabolic abnormalities such as increased blood
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glucose and blood lipid levels (13). These characteristics and other common problems,
such as high levels of physical inactivity (14), high rates of smoking (15) and substance
abuse (16), have led to significant health disparities in people with mental illness. Com-
pared to people without mental illness, people with SMI have a higher risk of developing
abdominal obesity (odds ratio [OR] 4.43), hypertriglyceridemia (OR 2.73), metabolic syn-
drome (OR 2.35), low high-density lipoprotein (HDL) (OR 2.35), diabetes (OR 1.99) and
hypertension (OR 1.36) (17). Concomitant physical illnesses are the leading cause of the

10 to 16 years shorter life expectancy compared to people without mental illness (17).

Somatic healthcare is often neglected in mental health settings, with co-occurring physical
illnesses remaining undiagnosed in patients with mental illness than in those without men-
tal illness (18). One possible reason for this is diagnostic overlay, a process in which physi-
cal symptoms are mistakenly attributed to mental illness (19). In addition, psychiatrists and
psychiatric nurses are not sufficiently informed about the somatic comorbidities and meta-
bolic monitoring procedures in their patients with mental illness (20, 21) and have little or
no training in nutritional topics (21). This results in a lower uptake of general prevention
and specialised routine somatic care among people with SMI compared to the general pop-
ulation (22).

One method to reduce this gap is to target referrals of patients in mental health facilities to
specific clinicians, e.g., referral to dieticians when a patient is at risk of over- or under-nu-
trition. A recent review of nutrition screening tools used in mental health settings found a
lack of targeted and adequately validated tools (23). The Approaches to Schizophrenia
Communication Self-Report (ASC-SR) was the only screening method identified for the
risk of over- and undernutrition in people with mental health problems, especially SCZ.
Still, it focuses only on the side effects of antipsychotic treatment (24). Another promising
screening tool is the St Andrew's Nutrition Screening Instrument (SANSI), which was de-
veloped specifically for use in an inpatient secure psychiatric facility and has had limited

reliability and validity testing (25).

Due to a lack of suitable screening instruments, an international working group developed
a protocol for developing and validating a nutritional screening tool for people with mental

illness (27), the development of which is divided into 5 phases (Figure 1, p.25). Phases 1-3




have already been completed. This study aims to test the feasibility and acceptability of the
NutriMental Screening Tool (Phase 4, Feasibility Studies) (26).

This targeted nutrition screening tool aims to identify people with mental illness who have

possible nutritional risks, including over- and undernutrition. Early detection is intended to
provide and enable early referral to an assessment by a specialist clinician, such as a dieti-

tian.

To understand the research screener’s core, it is important to define key points and topics.

1.2 The Pathogenesis of Severe/Serious Mental lliness
SMI, such as SCZ, BD, and MDD, are of a complex and multicausal nature. All the above-

mentioned disorders are polyetiological in their development, involving genetic, neurobio-
logical, environmental, and psychological factors. The major theories underlying their aeti-
ology are the vulnerability-stress model and several hypotheses related to the dysregulation

of specific neurotransmitters.

1.2.1 Vulnerability-Stress Model
The Vulnerability-Stress Model is a model of pathogenesis first described by Zubin &

Spring (1977), suggesting that severe mental illness develops due to the interaction be-
tween an individual's inherent vulnerability and external stressors. This model incorporates
both biological predispositions (vulnerability) and life experiences (stressors) and was de-
veloped to first only explain the pathogenesis of schizophrenia. It was later extended to

several other SMIs, such as MDD, BD and anxiety disorders. (27, 28)

Vulnerabilities may be genetic predispositions, prenatal factors, early childhood trauma
and neurobiological abnormalities contributing to an individual's vulnerability to develop-
ing an SMI.

Stressors are described as environmental triggers, such as psychological stress, major life
events and substance abuse, whereby social adversity may act as a catalyst. The model em-
phasises that the intensity and frequency of stressors, in interaction with an individual's
vulnerability, determine the likelihood of developing a mental disorder. In the last decade,
protective factors have been described as much more critical than previously acknowl-

edged. (29)




1.2.2 Neurotransmitter Hypothesis
The neurotransmitter hypotheses describe the impact of the dysregulation of different neu-

rotransmitters in various SMIs. The main culprits identified today are dopamine and gluta-
mate for schizophrenia, serotonin and norepinephrine for depression and gamma-aminobu-

tyric acid (GABA )ergic dysregulation for SCZ and mood disorders.

Dopamine Hypothesis

The dopamine hypothesis for SCZ suggests an overactivity of dopaminergic pathways, par-
ticularly in the mesolimbic region, contributing to the positive symptoms of SCZ (like hal-
lucinations and delusions). Conversely, underactivity in the prefrontal cortex (mesocortical
pathway) may be related to negative and cognitive symptoms. This theory has been sup-
ported by the efficacy of antipsychotic medications, which primarily act as dopamine re-

ceptor antagonists. (30)

Serotonin and Norepinephrine Hypothesis

The serotonin and norepinephrine hypothesis for depression and MDD describes how a re-
duced availability or dysregulation of serotonin and norepinephrine is considered to play a
key role. Conversely, antidepressant medications, including selective serotonin reuptake
inhibitors (SSRIs) and serotonin-norepinephrine reuptake inhibitors (SNRIs), have sub-

stantiated this theory by enhancing the synaptic concentrations of these neurotransmitters.

(1)

Glutamate Hypothesis

Another hypothesis for the pathogenesis of schizophrenia is the glutamate hypothesis.
According to its first postulation in the 1980s, reduced glutamatergic activity contributes to
the symptoms of schizophrenia. This theory came from observations of how NMDA recep-
tor agonists, like ketamine, can induce schizophrenia-like symptoms in healthy adults (32,
33).

The GABAergic dysregulation hypothesis states that an imbalance in excitatory-inhibitory
neurotransmission resulting from dysfunctions in the GABAergic neurons might contrib-
ute to symptoms of schizophrenia and, at the same time, lead to disruptions in neural cir-

cuitry (34).




1.3 The Biopsychosocial Model

The biopsychosocial model is a holistic model for the genesis of health and disease. Intro-
duced by Georg L. Engel in 1977, the biopsychosocial model expanded the traditional bio-
medical view by integrating psychological and social aspects into understanding disease.
Engel argued that health should be viewed holistically, encompassing not only biological
factors but also the patient's mental state and social environment. This approach addressed
the limitations of the biomedical model, which excluded psychological conditions and even
led some to dismiss mental illness as non-medical. (35) Engel's model emphasised that ef-
fective diagnosis and treatment require considering the interaction between biological, psy-
chological, and social influences (36).

The biopsychosocial model posits that nature functions as a hierarchy, where failure at any
level — from subatomic particles to the person and their social environment — can influence
other levels. This hierarchy extends to broader cultural and environmental contexts. While
systems can act independently, they are interconnected and impact one another, meaning a
disturbance at one level can affect other systems depending on circumstances. Health and
disease are dynamic states requiring ongoing maintenance, and potential psychological
causes must be considered in any diagnosis (37).

Applying the biopsychosocial model in clinical practice emphasises the importance of doc-
tor-patient communication. Treatment should progress through the "word" (communica-
tion), "remedy" (medication), and finally, "knife" (surgery) approach, highlighting the need
for doctors to possess not just medical expertise but also strong communication and psy-
chotherapeutic skills (37).

Critics note that Engel’s model outlines desired outcomes but lacks details on implementa-
tion. It does not clearly explain how or why the model should be applied and lacks a uni-
fied language for mental and physical disorders (37). Additionally, the model is vague
about the interaction between hierarchical levels and poses challenges in synthesising com-

plex psychosocial and biological data, making practical application difficult (37-39).

In modern psychiatry, the biological fraction of the biopsychosocial model is mainly ad-
dressed as pharmacological interventions, which are often accompanied by a copious
amount of side effects. Amongst them, the impact on the metabolism of patients is consid-

ered one of the most life-shortening (40). With this in mind, the need for additional modes
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of treatment becomes more relevant. Here, the field of Nutritional Psychiatry has emerged
as an additional holistic approach, providing a further tool for the explanation and treat-

ment of mental disorders.

1.4 Nutritional Psychiatry
Given that the well-established and well-studied methods in psychiatry, like psychophar-

macological interventions and psychotherapy, sometimes fail to deliver the expected re-
sults in the treatment of mental illness, other treatment options must be explored. Since its
emergence, a lot has happened in this field, connecting mental health to diet, people’s life-
styles and trends towards urbanisation and globalisation.

Robust evidence (41-43) suggests that poor diet is a significant risk factor for mental ill-
nesses such as depression, anxiety and BD and, vice versa, a modification in diet and phys-
ical activity can be a viable therapeutic option in the treatment of the conditions listed
above (44). Additionally, the consumption of antioxidants and use of psychobiotics, a
novel class of pro- and prebiotics improving symptoms of mental illnesses via modulation
of the gut-brain axis via bacterial production of serotonin and GABA, may pose viable
therapeutic add-ons and show promising results. (45)

Nutritional psychiatry is a lively new discipline bridging the gap between diet and mental
health. It concerns how foods and nutrients impact the brain, mood, and behaviour. Nutri-
tional psychiatry aims to create dietary treatments for the prevention and treatment of men-

tal disorders such as MDD, anxiety or SCZ.

Some nutrients, including omega-3 fatty acids, EPA (eicosapentaenoic acid) and DHA (do-
cosahexaenoic acid) specifically, B-vitamins, zinc, and magnesium, have been a helping
addition in antidepressant and anti-anxiety therapy. Conversely, a diet rich in processed
foods, sugar and saturated fat has been linked to an increased risk of depression and other
mental health conditions (46, 47). In conclusion, nutritional psychiatry indicates that a
whole food diet high in vegetables, whole grains, legumes and lean protein can effica-

ciously enhance mental health outcomes (9, 21, 26, 48).




1.4.1 The Pathophysiology of Nutrition and Mental Health

The pathophysiology of nutrition affecting mental health is complex, with diverse compo-
nents such as the gut-brain axis, neurotransmitter production, inflammatory processes, and
the microbiome playing a major role. Diet represents an important modifiable risk factor
for psychiatric disorders since the brain has a high-energy demand and depends on a con-
stant supply of nutrients, including amino acids, vitamins, minerals, and fatty acids, to sus-
tain neurotransmitter balance, cellular integrity and function as well as overall brain activ-
ity (49). The role of nutrition is crucial, as it delivers the building blocks to aid in neuro-
transmitter production and regulation, particularly serotonin, dopamine and GABA, which
are all necessary for mood and cognition. For example, the production of serotonin relies
on tryptophan, a necessary amino acid derived through diet. B-vitamins, zinc, and magne-
sium deficiencies disrupt neurotransmitter synthesis, leading to cognitive impair-

ment as well as mood disorders. A current hypothesis is that omega-3 fatty acids, espe-
cially EPA and DHA, modulate neurotransmission by increasing the fluidity of cellular
membranes in neuronal structures. Said modulation affects receptor function and signal
transduction, which may facilitate the action of antidepressant drugs or improve symptoms

in depressed patients besides decreasing the severity of symptoms in SCZ (50-52).

Dietary habits also significantly influence inflammation, which is closely linked to nega-
tive impacts on mental health (53-55). Chronic inflammation can disrupt the balance of
neurotransmitters and contribute to the pathogenesis of mental disorders and nutritional de-
ficiencies, which can further lead to increased pro-inflammatory cytokine levels that can
affect brain functions by altering neurotransmitters’ synthesis, secretion, and reuptake. (56)
Various cytokines, for example, can activate cascades that reduce the availability of seroto-
nin and other monoamines, which can exacerbate depressive symptoms (57, 58). Mediter-
ranean dietary patterns may pose a possible remedy for this dysregulation, as they repre-
sent nutrient-dense, anti-inflammatory diets owing to the high content of omega-3 fatty ac-
ids, antioxidants, and polyphenols, which may help to modulate inflammatory responses

and protect neuronal health.

The gut-brain axis, a bidirectional communication system between the gastrointestinal (GI)
tract and the central nervous system, is a core element to understanding the relationship be-

tween diet and mental health. At the core of this axis is the gut microbiome, consisting




of trillions of microorganisms and their genetic information. Diet significantly impacts the
composition and function of the gut microbiota, impacting brain function (59-61). A
healthy microbiome helps to provide short-chain fatty acids (SCFAs) that fight inflamma-
tion and support the blood-brain barrier to stay intact. On the other hand, a diet high in pro-
cessed foods and sugars drives dysbiosis, raising intestinal permeability and releasing bac-
terial endotoxins that trigger inflammation throughout the body and in the brain (57, 58,
60-62). Such dysregulation can lead to an increased release of cytokines and other inflam-
matory mediators and enhance a “leaky gut”, where bacterial components can access the
circulation and begin to affect the brain. The gut microbiome also takes part in neurotrans-
mitter synthesis and metabolism, given that some bacterial strains, including Lactobacillus
and Bifidobacterium, have been demonstrated to produce and modulate GABA and seroto-
nin metabolism, which amounted to anxiolytic and antidepressant effects in animal studies.
This supports the view that an adequate diet normalising gut health is crucial for mental
health (57, 58, 60-62).

The relationship between neurotransmitter synthesis, inflammation, and the microbiome
highlights how nutrition affects mental health. A lack of essential nutrients can hinder the
production of neurotransmitters and trigger inflammatory responses (50, 52, 54), and an
unhealthy gut environment may worsen these problems. Nutritional strategies that empha-
sise a diet high in fibre, vitamins, minerals, and healthy fats can promote a healthy micro-
biome, decrease inflammation, and enhance neurotransmitter function, and thus lead to
lower levels of depression and anxiety because of their combined effects on these path-

ways (58, 63, 64).

1.4.2 Comorbidities Between Somatic and Psychiatric lliness
The relationship between psychiatric and physical illnesses is complex and each type of

disorder can influence the onset or worsening of the other. This interaction has important

implications for patient outcomes, healthcare usage, and treatment approaches.

1.4.2.1 Psychiatric lliness Leading to Somatic Conditions
People with SMI often experience higher rates of physical health issues. Research has con-

sistently indicated that these individuals are at a greater risk of developing cardiovascular

diseases, diabetes, metabolic syndrome, and various other chronic conditions (65, 66).
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Several mechanisms explain this connection: Patients with mental disorders often engage
in behaviours that increase the risk of physical illness, like a poor diet, smoking, alcohol
and substance abuse, and physical inactivity (14, 15). These habits are linked to increased
rates of obesity, hypertension, and other metabolic conditions (67).

The second factor explaining the comorbidities, as mentioned above, is medication side ef-
fects: Long-term use of psychotropic drugs, especially SGAs and mood stabilisers, is asso-
ciated with adverse metabolic effects, including weight gain, dyslipidaemia, and insulin re-
sistance (66, 68). This can predispose patients to type 2 diabetes and cardiovascular com-
plications. Additionally, some barriers in healthcare systems apply, too: stigmatisation,
cognitive challenges, and non-appropriately structured healthcare systems can hinder indi-
viduals with psychiatric conditions from receiving proper medical care. As a result, this of-

ten results in underdiagnosis or poor management of physical illnesses (67, 68).

1.4.2.2 Somatic lliness Leading to Psychiatric Conditions
The reverse relationship, where physical conditions contribute to the development or exac-

erbation of psychiatric disorders, is equally significant. Chronic physical illness causes
psychological stress and can trigger or worsen mental health conditions (69).

Persistent physical health issues can lead to chronic stress, which impacts the hypotha-
lamic-pituitary-adrenal (HPA) axis and promotes a pro-inflammatory state. Chronic in-
flammation is known to affect brain function and can contribute to the onset of depression
and anxiety (65, 67). Furthermore, chronic conditions like diabetes and cardiovascular dis-
ease can negatively impact brain health by causing vascular changes and metabolic issues,
which heighten the risk of cognitive decline and mental health disorders. For instance, dia-
betes has been associated with increased rates of depression, possibly due to alterations in
glucose metabolism and inflammation (66, 68). In addition, the emotional strain of dealing
with chronic illnesses can result in mental health challenges. For example, people suffering
from painful or debilitating diseases may find their quality of life diminished, which can

lead to feelings of depression and anxiety (14, 15, 65, 66).

1.5 Integrated Care and the Need for Holistic Approaches

The high rate of comorbidity between psychiatric and physical illnesses emphasises the ne-

cessity for integrated care that considers both mental and physical health. This is especially
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important since comorbid conditions are frequently overlooked or not treated adequately,
resulting in worse health outcomes and higher mortality rates (66, 68). Patients with disor-
ders such as SCZ and BD not only experience increased rates of neurological and endo-
crinological issues but also face higher mortality from preventable physical health prob-
lems (66). In children and adolescents, having psychiatric conditions is associated with a
greater risk of developing physical disorders like asthma, obesity, and GI problems. This
highlights the need for early interventions that tackle psychological and physical health to
avoid long-term complications (67).

In conclusion, the interconnectedness of psychiatric and somatic comorbidities highlights
the importance of a holistic and comprehensive healthcare approach. By addressing life-
style factors, enhancing treatment adherence, and ensuring coordinated care between psy-
chiatric and medical services, the adverse effects of these comorbid conditions can be re-

duced and improve overall patient outcomes.

1.5.1 Metabolic Psychiatry
Another holistic approach to psychiatry is the relatively new but rapidly growing field of

metabolic psychiatry. It addresses the intersection of mental health problems and metabolic
disorders such as insulin resistance, excessive inflammation, metabolic syndrome and obe-
sity. In treatment, metabolic psychiatry focuses on eliminating processed foods and refined
carbohydrates and often utilises a ketogenic diet to switch to ketone-body metabolism.
Even though the theories look promising, metabolic psychiatry has yet to be proven with

high-quality research aside from rodent models or case reports (70, 71).

1.5.2 Integrating Nutritional Advice into Daily practice — What do the
Guidelines say?

1.5.2.1 DGPPN S3 Guideline for Schizophrenia (DGPPN Leitlinie
Schizophrenie, 15.03.2019; - currently under review)

The S3 guideline for SCZ (S-3 Leitlinie Schizophrenie) recommends, first and foremost,
active monitoring of weight gain: Early recognition of weight gain is crucial for timely in-
tervention. Interventions could be non-pharmacological approaches such as dietary coun-
selling, psychoeducation, and lifestyle interventions (e.g., physical activity). Pharmacologi-

cal approaches include medication adjustments such as reducing the dose or switching
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antipsychotic drugs. Discontinuing treatments may be an option for managing significant
weight gain, with specific alternatives like aripiprazole and ziprasidone being considered
due to their lower risk of weight gain.

Evidence from meta-analyses has shown that lifestyle interventions, including dietary and
cognitive behavioural therapy, can result in significant weight loss, reduction of the body
mass index (BMI), and improved fasting glucose levels. Professional nutritional guidance
and interventions initiated early in treatment show more potent effects.

Pharmacological add-ons like metformin and topiramate are effective add-on therapies for
weight reduction when combined with antipsychotic treatment, although topiramate is not

broadly recommended due to potential psychiatric side effects.

1.5.2.2 DGPPN S3 Guideline for Psychosocial Therapies in Severe
Mental lliness (Leitlinie Psychosoziale Therapien bei schwe-
ren psychischen Erkrankungen 02.10.2018)

In this guideline, one of the newest additions has been a recommendation to promote bal-
anced and healthy nutrition, not only in the framework of a somatic increase in well-being
but also to promote self-management of disease and training in everyday tasks.

More detailed information regarding nutritional advice in the guideline is the following:
0.8g/kg of bodyweight protein intake per day, 50% of total calories per day should stem
from carbohydrates, 30-35% from fats, and 30g of fibre/day. Also recommended is an in-

take of 650g of fruits and vegetables per day.

1.5.2.3 The Lancet Psychiatry Commission: a blueprint for protecting
physical health in people with mental illness

This guideline from 2019 puts a focus on key components of lifestyle interventions as a
major cornerstone in treating patients suffering from SMI. Considering diet and nutrition,
this guideline identifies poor diet as one of the hallmarks of behavioural risk factors across
different mental health diagnoses. It aims to improve diet quality and reduce body weight
by working as a multidisciplinary team, including dietitians, at an early stage of treatment.
The guideline also acknowledges recent findings in nutritional psychiatry (such as the link
between mental illness and inflammation, dietary intake and the microbiome) and advises

clinicians to devise an effective yet sustainable dietary regimen (72).
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1.5.2.4 Clinical guidelines for the use of lifestyle-based mental health
care in major depressive disorder: World Federation of Socie-
ties for Biological Psychiatry (WFSBP) and Australasian Soci-
ety of Lifestyle Medicine (ASLM) taskforce (06.10.2022)

This guideline acknowledges the importance of dietary interventions in the treatment of
MDD. It stresses that the Mediterranean diet is not the only effective form of dietary modi-
fication for a successful intervention, but any form of nutrient-rich diet that also guarantees
adherence is effective. The guideline also states that more restrictive diets (vegan diet, ke-
togenic diet) are, in fact, not more effective in assisting treatment. Integrating joy, social
connections, and mindfulness into eating experiences can enhance the overall benefits of
the advised dietary approach. Individuals should seek guidance from trained dieticians to
optimise their nutritional habits when needed. It is advisable to increase the intake of fruits,
vegetables, legumes, whole grains, nuts, seeds, herbs, and spices as tolerated. To make
healthy eating more practical and cost-effective, cooking in bulk, planning meals, and us-
ing frozen vegetables, canned or dried legumes, and tinned fish are recommended.

The guideline also recommends incorporating foods rich in omega-3 polyunsaturated fatty
acids and dietary fibre as beneficial, while ultra-processed foods should be minimised. In-
stead, nutrient-rich, minimally processed foods should replace these items. Red meat intake
should be moderated, with a preference for lean cuts over processed or fatty options, while
respecting cultural and religious dietary practices. Extra virgin olive oil should be used as
the primary cooking oil. Adequate daily water intake should be maintained, and excessive
alcohol consumption should be avoided to support overall health and well-being. The rec-

ommendations are primarily based on Opie et al. (2017) (46).

1.5.2.5 Clinician guidelines for the treatment of psychiatric disorders
with nutraceuticals and phytoceuticals: The World Federation
of Societies of Biological Psychiatry (WFSBP) and Canadian
Network for Mood and Anxiety Treatments (CANMAT) Task-
force (21.03.2022)

This guideline suggests a variety of nutraceuticals and phytoceuticals as adjunctive treat-
ments, mainly for MDD. Omega-3 fatty acids are supported in doses ranging from 1-2
grams per day of EPA for the reduction of depressive symptoms when used in combina-
tion with standard treatments; vitamin D is recommended, especially in the presence of de-
ficiencies, for MDD and some psychotic disorders. Probiotics, with their ability to modu-
late the gut-brain axis, are increasingly being considered promising for safely provid-

ing adjunctive support in MDD. Zinc and methyl folate are provisionally recommended for
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MDD, especially for those cases involving immune dysregulation or genetic polymor-
phisms impacting metabolism. Both S-adenosyl methionine (SAMe) and N-acetyl cysteine
(NAC) have been promising, although NAC is only weakly suggested for obsessive-com-
pulsive and related disorders. St John's Wort has strong support as monotherapy for

MDD, but caution is required for possible drug interactions; saffron and curcumin are pro-
visionally recommended for both adjunctive and monotherapy, with curcumin particu-
larly valuable for concomitant inflammatory conditions. Lavender is also suggested for de-
pression and anxiety in standardised formulations. These substances have promising bene-
fits when used adjunctively with conventional treatments, but they are of varying evidence

and strength of recommendation.

1.5.2.6 International Society for Nutritional Psychiatry Research Prac-
tice Guidelines for Omega-3 Fatty Acids in the Treatment of
Major Depressive Disorder (03.09.2019)

In the acute treatment of MDD, n-3 PUFAs (poly-unsaturated fatty acids) should be used
only after a comprehensive clinical assessment, including establishing a diagnosis and as-
sessment of physical conditions such as fish hypersensitivity. These treatments are more
effective as adjunctive rather than monotherapy, showing an acceleration of the antidepres-
sant onset of action and augmentation of poor initial responses to treatments.

The recommended treatment dose of n-3 PUFAs should be between 1 and 2 grams per day
of EPA, either in pure form or combined with DHA, with a ratio of EPA to DHA greater
than 2:1. n-3 PUFAs might represent a potential adjunctive prophylactic treatment in high-
risk populations, together with standard medical care, for the maintenance and prevention
of disease. Continuation after the acute phase might prevent the recurrence of depressive
episodes. Safety monitoring should be mandatory and include systematic checks of the
main adverse effects, which are GI and dermatological, and a full metabolic panel for those
on higher doses of n-3 supplements.

Particularly in patients who are overweight (BMI >25), who have high inflammatory mark-
ers, perinatal women, the elderly, or young patients, n-3 PUFA treatment might be benefi-
cial. Adjunctive treatment with either pure EPA or combinations of EPA/DHA at a ratio of

>2:1 seems effective for acute MDD, but more evidence is needed to prevent recurrence.
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1.6 Nutritional Challenges in Patients with SMI

1.6.1 Eating Disorders and Disordered Eating

Although both disordered eating and eating disorders include problematic eating behav-
iours, there are some significant differences between them. Disordered eating is a general
term used to describe many different unhealthy eating behaviours and negative attitudes to-
wards food, body weight, and appearance. It might include actions such as obsessive diet-
ing, skipping meals, fasting, restricting food intake or intake of particular groups of foods,
binge eating, and the use of diuretics, laxatives, or weight loss medications. Compensa-
tory behaviours, such as purging or excessive exercise, are also common. Behav-

iours may be diverse and not meet the criteria for a clinical diagnosis because they may
lack the frequency, duration, or level of psychological distress to fulfil the criteria for an
eating disorder.

Eating disorders, on the other hand, are serious mental health conditions character-

ised by the persistent presence of disordered eating behaviour, leading to serious psycho-
logical and physical impairment. The Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5) details specific criteria for diagnosing each of the major eating disorders: an-
orexia nervosa (AN), bulimia nervosa (BN), binge eating disorder (BED), avoidant/restric-
tive food intake disorder (ARFID), and other specified feeding and eating disorders.

Key differences between eating disorders and disordered eating are present in diagnosis, in
severity and persistence, as well as in psychological distress and functional impairment.
Eating disorders are diagnosed based on the diagnostic criteria outlined in DSM-5. Disor-
dered eating may be a serious problem, but it does not meet the diagnostic criteria due

to frequency, duration, or psychological significance. Disordered eating includes body im-
age concerns, dieting, and compensatory behaviours accompanied by psychological dis-

tress, but symptoms are not of the severity or duration specified in the DSM-5 (73, 74).

Disordered eating behaviours are more commonly found in individuals with SMI, such as
schizophrenia spectrum disorders and mood disorders, including bipolar and depressive
disorders (75, 76). High rates of disordered eating have been documented in those with
SCZ. For instance, binge eating, defined as an intense urge to consume large amounts of
food in a short time regardless of hunger (77), is prevalent in 4% to 45% of this population

(75). Food cravings, which refer to a strong desire for specific foods (78), affect between
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16% and 64% of individuals with schizophrenia spectrum disorders (75). Additionally,
food addiction, characterised by an obsession with eating and planning to obtain food even
when not hungry, has a reported prevalence of 27% to 61% in this group (75). Night eat-
ing, involving evening hyperphagia and waking up to eat, is reported by 4% to 30% of pa-

tients and is often linked with disrupted circadian rhythms and sleep patterns (75).

Excessive food intake, also a sign of disordered eating, is more prevalent in individuals
with mood disorders than in those without mental health conditions (79, 80). For example,
27.5% of young adults with BD reported binge or emotional eating and were more likely to
engage in unhealthy eating under stress (79). Among women with major depressive or anx-
iety disorders, 39% reported at least one significant disordered eating behaviour in their
lifetime, compared to 11% of women without such disorders (80). This may contribute to
the high rates of obesity seen in people with SMI, as overweight and obesity rates in this

cohort are two to three times higher than in the general population (81).

Disordered eating is linked to numerous adverse health outcomes, including poor nutri-
tional status marked by higher intake of energy-dense, nutrient-poor foods (82), increased
risk of cardiometabolic issues such as higher body mass index, diabetes, and metabolic
syndrome (83, 84), and poorer mental health outcomes including depression, anxiety, and
psychological distress (85-87). These behaviours also correlate with a lower quality of life
(87, 88). In individuals with SMI, disordered eating could be an overlooked factor contrib-
uting to poor dietary intake and physical health disparities, which are linked to a 10-15-

year reduction in life expectancy compared to the general population (89, 90).

1.6.2 Food Insecurity in Patients with SMI

Food insecurity - lacking consistent access to safe and nutritious food (acc. to UN Human
Rights #34) - is widespread among people with SMI (91). In general, several studies report
a high rate of food insecurity in individuals with SMI, regardless of income levels or coun-
tries involved, with a range as high as 40% (91-93). Among the contributing factors are so-
cioeconomic challenges such as low income, unemployment, and reduced functional ca-
pacity, making it difficult to access food regularly (91). Food insecurity within the popula-

tion of individuals with SMI has been associated with poorer physical health and lower
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quality of diet, increased reliance on low-nutrient, high-calorie foods, and risks of obesity

and diet-related diseases, such as type 2 diabetes and cardiovascular disorders (91).

Symptoms of poor mental health, such as depression and stress, co-occur with an increased
predisposition to experiencing food insecurity; food insecurity may, in turn, exacerbate

these symptoms, initiating a cycle that may have effects on subsequent health outcomes

91).

1.6.3 Changes in Eating Behaviour Under Psychiatric and Psycho-
tropic Medication

Certain psychiatric medications, especially SGAs, mood stabilisers, and some antidepres-
sants have been repeatedly reported to cause changes in eating behaviour and subsequent
weight gain among patients with SMI (94-96). One of the plausible pieces of evidence
shows this weight gain might be related to decreased feelings of satiation and metabolic
upheaval, also linked to hormonal changes concerning the levels of leptin and ghrelin,

which are associated with appetite regulation (97).

One of the trends that have been found in SMI patients receiving such medications is in-
creasing disinhibition of dietary habits. This includes the loss of control with subsequent
overeating when exposed to specific stimuli, for example, palatable food or emotional
stress, which is a frequent hazard in patients suffering from SMI. Disinhibition is directly
associated with increased BMI, suggesting that patients who develop this loss of control
overeating while on psychotropic medication may be more likely to gain weight

(98). Dietary restraint, or the purposeful reduction of food intake to maintain body weight,
is also frequently reported in this population (98).

However, this restraint could have the adverse effect of creating stress-related activation of
the hypothalamic-pituitary-adrenal (HPA) axis, raising cortisol levels and thereby interfer-

ing with mood stability (99).

Moreover, available research (8) suggests that combination therapy with SGAs and other
psychotropic medications—for example, mood stabilisers and certain antidepressants—
may potentiate this weight gain and increase eating disinhibition. However, when added to

SGA or mood-stabilizing treatment, antidepressants may moderate the weight effects. Still,
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there is also some indication that such combinations might result in even higher levels of
disinhibition, further complicating weight management (96). Knowing these dynamics and
the mechanisms through which psychotropic medications act on eating behaviours and
weight makes a strong case for proactive weight management and dietary counselling ap-

proaches as part of treatment for people with SMIL

1.7 Nutritional Care in a Clinical Setting

1.7.1 Professionals in the Nutritional Advice Sector
Recently, with the rise of social media-fuelled nutritional trends and crazes, the nutritional

sector as a market is booming. Just the market for dietary supplements alone is enormous,
with 220 billion $ worldwide (100), indicating a need for nutritional education in the pri-
vate sector, but also in the field of medical professionals (21). To ameliorate the gaps in
knowledge within the medical community and to satisfy the growing need for nutritional
advice in the private sector, a plethora of specialists and specialisations emerged, with
some being more recognised and advisable to contact than others.

The following section gives an overview of nutritional advice givers per country in Ger-

man-speaking European countries.

1.7.1.1 Austria:
Under Austrian law (Arztegesetz §49 (3)), physicians retain primary authority and respon-

sibility for therapeutic decisions in nutritional medicine. This system recognizes three other
groups of nutrition professionals, who differ in qualifications and scope of practice: (clini-
cal) dieticians (Didtolog*innen), food scientists (Erndhrungswissenschaftler*innen and re-
lated academic programs), and nutritional coaches (Diplomierte Erndhrungstrainer*in-
nen).

Dieticians, primarily employed in healthcare settings, act as advisors and execute physi-
cians’ medical directives. They are the only professionals aside from physicians permitted
to offer nutritional guidance to patients (i.e. people with any form of illness). By contrast,
food scientists are typically employed in public health or the private sector, providing ad-
vice limited to healthy individuals, such as for weight loss or athletic performance (§ 119

GewO, 12.12.2024).
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Nutritional coaches with a diploma obtained by private institutions are confined to private
practice, offering “nutritional training”, general nutrition education, workshops, and cook-
ing classes. They are legally prohibited from giving personalized nutritional advice to any
individual, healthy or otherwise (Court cases: (101, 102)), (103).

This framework ensures that physicians maintain oversight of nutritional care, delegating

tasks to dieticians where appropriate.

1.7.1.2 Germany:

In Germany, the situation is somewhat more complicated: On the one hand, the profession
of clinical dietician (Diétassistent*innen) is very similar to the “Didtolog*in” in Austria, as
the “Diétassistent*in” is a state-certified healthcare professional, with similar tasks in a
clinical setting. A curiosity here is that a dietician’s services are only covered by state in-
surance in case of metabolic disturbances like cystic fibrosis.

A unique position in the space of nutritional advice holds the profession of ecotropholo-
gists (“Okotropholog*in / Oecotropholog*in), a university degree specialising in nutrition,
food technology and economics. While often working in the management of large kitch-
ens/canteens, ecotrophologists may acquire a certificate from official state-supervised soci-
eties, enabling them to give nutritional advice in private practice. Absolvents of other nu-
trition-adjacent studies like nutritional sciences can also obtain a similar certificate.

A third group that is allowed to give nutritional counselling are alternative practitioners
(“Heilpraktiker”), which is a state-certified health professional practicing complementary
medicine. After passing an examination covering basic medical, legal and ethical topics,
this group of professionals are allowed to diagnose and treat illnesses and are allowed to
give personalised nutritional counselling for patients.

Additionally, the term nutritional coach (“Erndhrungsberater*in”), is not protected by law
in Germany. Hence, a cautious selection of dietary advice is necessary in Germany since

non-scientifically backed charlatanerie is widespread in this sector.

1.7.1.3 Switzerland

Our Swiss neighbours are a bit more exact in this regard: On the one hand, the profession

of clinical dietician (“Didtolog*in”) with similar tasks and settings of practice exists, on the
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other hand, a state-certified nutritional coach (“Erndhrungsberater*in”) is allowed to give

nutritional advice to private persons.

1.7.2 Clinical Dieticians
Clinical dieticians are trained professionals who specialise in the use of nutrition ther-

apy to prevent and treat various health conditions, including mental health disorders.
Nutritional interventions for mental health are becoming increasingly recognised as a
valuable complement to traditional psychiatric treatments, and clinical dieticians play
an important role in providing evidence-based dietary interventions for mental health
disorders. Respectively, they are called “Didtolog*in” (AT, CH) or “Diétassistent™*in”
(GER).

Clinical dieticians assess patients' nutritional needs and develop personalised dietary
plans based on their health goals and conditions. They may also provide education on
healthy eating habits, food preparation, and supplementation. The goal of nutritional in-
terventions for mental health is to provide the body with the nutrients it needs to sup-

port healthy brain function and improve symptoms of mental health disorders.

In conclusion, clinical dieticians play a vital role in the treatment of psychiatric disor-
ders with nutritional interventions. As such, integrating clinical dieticians in mental
health care settings can help provide a holistic approach to treatment and improve over-

all patient outcomes.

1.7.3 Options for Physicians
As established in 2021 by Morkl et al. (21), nutritional literacy among physicians is rel-

atively poor. To ameliorate this, further qualifications are offered in Austria, Germany
and Switzerland, which include certificate courses, additional qualifications and degree
programs that combine basic medical knowledge with specialised knowledge in nutri-
tional medicine.

In Austria, the Austrian Academy of Physicians (OAK) offers a diploma in nutritional
medicine, which provides knowledge on preventing and treating nutrition-related dis-

eases in part-time modules lasting 90 hours. The University of Vienna also offers a
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postgraduate course in clinical nutrition, which concludes with a Master of Science
(MSc) in Clinical Nutrition after four semesters.

In Germany, the German Physicians’ Association (Deutsche Arztekammer) can award
the additional title of ‘Nutritional Medicine’ (Zusatzbezeichnung Erndhrungsmedizin)
after at least 220 hours of further training according to the training ordinance of the as-
sociations (including knowledge on diagnostics, supplements and nutraceuticals as well
as prevention and nutrition in palliative care settings) and practical work in this field.
In Switzerland, the Certificate of Competence in Nutritional Medicine from the Swiss
Medical Association for Nutritional Medicine (GESKES) is a comprehensive qualifica-
tion that requires at least 15 ECTS of theory and 3 months of practical training in a spe-

cialised centre.

1.7.4 NCP - The Nutrition Care Process (104)

The Nutrition Care Process (NCP) is a structured process nutritionists use to provide
personalised nutritional advice. It consists of four main steps: Assessment, Diagnosis,
Intervention and Monitoring/Assessment. The NCP allows professionals to customise
care based on the client's specific needs and evidence-based practices, improving nutri-

tional care’s quality and efficiency.

Nutritional assessment involves collecting data from various sources (e.g., interviews
and medical records) to identify nutritional problems. Data is then categorised into six
categories: Dietary/eating behaviours, anthropometric measurements, biochemical data,
physical findings, client history and assessment tools. The nutritional diagnosis identi-
fies nutrition-related problems using a PES statement (Problem, Etiology, Symptoms).
This step identifies issues that can be improved through nutritional intervention. Nutri-
tional intervention focuses on the cause (aetiology) of the nutritional diagnosis. It com-
prises two phases: Planning (set SMART goals - Specific, Measurable, Achievable,
Relevant, and Time-Bound -write prescriptions) and Implementation (executing and ad-

justing the plan as needed).

Nutritional monitoring and evaluation checks progress against set indicators to ensure
interventions are effective and allow for reassessment as needed. The NCP supports

different areas of application (e.g., clinical, community health) and is anchored in
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professional standards, making it essential for dietetics practice education and accredi-

tation.

1.7.5 Common Nutritional Outcome Measures
Outcome measures are most important in the assessment of nutrition intervention since

they describe its effects on the health and quality of life of patients and, if needed, their
satisfaction. From following body weight changes to analysing blood test results, these
indicators provide essential feedback about the success of dietary changes.

The selection of appropriate measures is important: relevance, validity, and feasibility
should guide the selection. The analysis of outcome data allows for careful shaping of

future care decisions and drives quality improvement.

The metrics most commonly used are BMI (body mass index), albumin, mini nutri-
tional assessment, and haemoglobin (105). In recent years, apparative procedures to
generate nutritional outcome measures via body composition assessment have become
increasingly important; examples of these measures are dual-energy X-ray absorptiom-
etry (DXA) scans, magnetic resonance imaging (MRI), muscle ultrasound and bioelec-
tric impedance analysis (BIA). While some are especially useful in intensive care set-
tings, others can also help in nutritional advice settings.

DXA scans, MRI analysis, and BIA offer body composition information through the
analysis of adipose tissue quantities. (106) BIA, a non-imaging technique, uses the body's
electrical properties and fat as an insulator. It is the least exact in this selection since error
sources are copious (variations in limb length, electrode placement and many more). DXA,
the gold standard for bone density measurements, can also be used to distinguish body tis-
sue densities by classifying the attenuation of X-rays. It is a quick and easy method with
almost negligible X-ray burden to the scanned individual (107). However, detailed meas-
urements of fat tissue infiltration into organs or muscles are impossible (106). Aside from
computed tomography (CT) scans (which are less accurate and have more radiation load),
this measurement is only possible by MRI scans to date. MRI uses the electromagnetic po-
larities of hydrogen and water to distinguish fat from other tissues in the body. Fat-refer-
enced MRI is thus the most exact tool for a total body composition analysis (106), but it is

not always available due to the increased need for scan time and higher costs. (108)
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1.7.6 Current Nutrition Screening Tools for Mental Health
Even with extensive nutritional training, quantifiable data about a patient’s nutritional

status is increasingly popular in a clinical setting, and it is also for the sometimes-tedi-
ous reason of accountability and financing of therapeutic options. With this in mind,
screeners are a practical and fast option. In addition to the NutriMental Screener, very
few other screening tools for nutrition in psychiatric settings exist, especially none
where feasibility was tested in the aforementioned cohort, which faces challenges that
are not present in comparable devices in the mentally healthy. Mueller-Sterlin et al.
(109) found that people with SMI tend to have high dropout rates, frequent underre-
porting, and high individual variability in reported energy intake, further warranting
caution in nutritional research in this cohort.

In a meta-analysis by Teasdale et al. (90) concerning dietary intake in patients with
SMI, no study was found citing a dietary assessment tool that has been previously
tested in the cohort of patients with SMI; the remaining studies used 24-hour recall as-
sessments or trained interviewer assessments, which both have their problems, either
due to possible patient neurocognitive impairment (110, 111) or interviewer interfer-
ence and bias (112). Hancox et al. posed a similar question and merely found screening
methods for malnutrition, dysphagia, and constipation risks in use in this specific co-
hort, but none were found for the risk of overnutrition (23).

The only tool with tested validity was found in the realm of nutritional screeners in
psychiatric care is the SANSI. This instrument, while being specifically tailored to pa-
tients with SMI, had shortcomings for most psychiatric inpatients since it was devel-
oped for secure inpatient care, as well as being limited in validity. Therefore, the scar-
city of specialised tools for the psychiatric cohort was the main driver for developing

the NutriMental screener.

1.8 The NutriMental Screener
The NutriMental Screener is, as opposed to the previously mentioned assessment tools,

a specialised nutrition-risk screening tool being developed for mental health settings to
assess and address nutrition-related risks in individuals with SMI. It is designed to fa-
cilitate early identification of dietary risks and trigger timely referrals to nutrition spe-
cialists, such as dietitians, for comprehensive assessment and intervention. The tool is

built to account for the unique dietary challenges and increased risk factors seen in
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people with SMI, including weight fluctuations, disordered eating behaviours, and met-

abolic complications associated with certain psychiatric medications.

1.8.1 Development Phases of the Screener and Structure
The NutriMental Screener is developed through a structured five-phase process (Fig.1):

Figure 1 Development of the NutriMental Screener

NutriMental Screener

EDIDIDID:.
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Develtfpment uf therature' Review and International Feasibility studies Validation studies
overarching domains Service User Workshops to develop
and themes of interest Interviews a draft tool ’/
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From: Teasdale, S. B., Moerkl, S., Moetteli, S., & Mueller-Stierlin, A. (2021). The Development of a Nutrition
Screening Tool for Mental Health Settings Prone to Obesity and Cardiometabolic Complications: Study Protocol
for the NutriMental Screener. International journal of environmental research and public health, 18(21), 11269.
https://doi.org/10.3390/ijerph182111269

1.8.1.1 Domain and Theme Identification (Phase I):
The tool’s structure is grounded in a review of 17 existing nutrition-screening tools,

followed by coding of 194 questions into six overarching domains and 26 themes.
These domains capture diverse aspects of nutrition and eating behaviours specific to
mental health contexts.

Key domains include disordered eating behaviours, emotional aspects of eating, body
weight and shape concerns, general health status, mental health treatments, and life-

style factors such as exercise and sleep.
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1.8.1.2 Literature Review and User Input (Phase Il):
Researchers interviewed service users and reviewed relevant literature to identify addi-

tional themes. The aim was to reflect on specific issues faced by those with SMI, in-

cluding emotional eating, food insecurity, and medication-related side effects.

1.8.1.3 Workshops and Draft Development (Phase lll):

International workshops with a multidisciplinary group of dietitians, psychiatrists, and
other stakeholders helped to refine the tool. Participants rated the relevance of specific
questions, leading to a draft version of the tool, which was iteratively adjusted based on
feedback.

The draft version includes a comprehensive set of questions across the domains, struc-
tured to assess risks like low appetite, overeating, unhealthy food cravings, and physi-

cal symptoms related to nutrition.

1.8.1.4 Feasibility Testing (Phase IV):

The tool will be pilot tested in several countries (Australia, Austria, Switzerland) in
both inpatient and outpatient settings. Feasibility measures include the ease of use for
clinicians, clarity for patients, and the tool’s impact on clinical practice, including its

ability to prompt referrals to dietitians when needed.

1.8.1.5 Validation Studies (Phase V):

After adjustments based on feasibility study feedback, formal validation will occur.
This includes assessing the tool’s accuracy, reliability, and how well it correlates with
validated nutrition assessments. Researchers will also test its ability to predict cardi-
ometabolic complications and its consistency through test-retest and inter-rater reliabil-

ity evaluations.

1.8.2 Key Components of the Screener
The NutriMental Screener includes questions organised under the following areas:

e Disordered Eating Behaviours: Includes questions on food preoccupation, ap-

petite levels, eating speed, food cravings, and patterns of night eating.

26



Emotional and Behavioural Aspects of Eating: Assesses factors such as eat-
ing due to stress or for emotional relief, feelings of shame or guilt associated
with eating, and eating for positive emotional outcomes.

Body Image and Weight Concerns: Covers areas like weight changes, body
dissatisfaction, and weight preoccupation, which are prevalent concerns in peo-
ple with SMI.

Physical Health Indicators: Inquires about symptoms affecting eating, such as
dry mouth, difficulty swallowing, and GI issues.

Medication and Mental Health Treatment Effects: Addresses the impact of
psychotropic medications on appetite and metabolic health, considering the sig-
nificant role these drugs play in diet-related side effects.

Lifestyle and Physical Activity: Assesses related lifestyle factors, such as exer-
cise habits, compensatory behaviours (e.g., dieting), and sleep patterns, to pro-

vide a holistic view of the individual's health.

1.9 Main Objectives
The primary objective of this study was to evaluate the feasibility of the NutriMental

screener, a novel malnutrition screening tool specialised for use in a psychiatric institution.

The feasibility was to be tested based on the following criteria, henceforth called primary

endpoints.

1.9.1 Primary Endpoints

The primary endpoints are derived from the following parameters:

Number and diagnostic group of patients with whom the tool was tested

Number of clinicians using the tool

Completion time of the tool (additional data)

User friendliness - Assessment of ease of use by clinicians (feedback questionnaire)
Comprehensibility of questions by patients

Referral frequency to dietetics
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1.9.2 Secondary Endpoints

Secondary endpoints include the comparison of the collected data to existing literature,
mainly the incidence of somatic comorbidities, the behaviour of patients with SMI con-
cerning nutrition and eating and the relationship between medication and nutritional behav-

iour.

1.9.3 Hypotheses and Research Question
During the study and this work, the research is guided by the following research question

and the corresponding hypotheses:

Is the NutriMental Screener feasible and useful in everyday clinical practice?

Main hypothesis: The NutriMental screener is feasible in everyday clinical practice.

Null hypothesis: the NutriMental screener is not feasible in everyday clinical practice

Alternative Hypothesis 1: Patients motivated to receive dietary support are more likely to
get it.
Alternative Null Hypothesis 1: Patient motivation to receive dietary support does not in-

fluence the likeliness of receiving it.
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2 Material and Methods

The study was approved by the ethics committee of the Medical University of Graz (EK34-
289 ex 21/22 1092-2022). The study was performed following the ethical standards laid

down in the Declaration of Helsinki (113) and its amendments.

This project aimed to pilot a screening tool to improve the quality of mental health
care. This intervention sought to replace current nutrition screening procedures for pa-
tients with mental illness. The screening tool was evaluated by collecting feedback data

from the users (clinicians) who used the NutriMental Screener in routine practice.

2.1 Study Groups

There were two study groups involved in the project. One group included clinicians
working in mental health care (nurses, doctors, occupational therapists, physiothera-
pists, psychotherapists, psychologists, and social workers) who might use the Nutri-
Mental Screener as part of their mental health care in the future.

The other group consisted of patients who were in outpatient or inpatient treatment at
the Department of Psychiatry and Psychotherapeutic Medicine, University Hospital
Graz. The NutriMental Screening Tool was applied to them after they have given their

consent.

2.2 Procedure
Clinicians were invited to test the NutriMental Screening Instrument and were trained

in using the NutriMental Screener. They received a copy of the NutriMental Screener
and instructions on how to use the screening tool. If a patient met the inclusion criteria
on admission to the hospital, they were invited to participate in the study, and informed
consent was given. Screening should have been carried out within 24 hours of inpatient
admission. If the clinician observed a need for support after completing the Nutri-
Mental screener, a referral to dietetics should have been made.

The student checked 4 weeks after the declaration of consent whether nutritional coun-
selling by the dietology department had been carried out. In addition to this, clinicians

completed an additional information form (NutriMental Screening Supplement). A
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student collected further data (so-called additional data) for all participating patients by

acquiring this information based on the patient's file. The student reminded the clini-

cian to complete a NutriMental Screener feedback questionnaire every three months

(month 3 / month 6 / month 9/ ...). The clinicians filled the additional information form

for each screening of the participants. The NutriMental Feedback Questionnaire was

only answered every third month.

2.3 Questionnaires
In the context of this study, three questionnaires were used, which are listed in the ad-

dendum:

NutriMental Screener (individual for each participant) (Addendum 1)
NutriMental Screening Supplement/NutriMental Additional Data (individual for
each participant) (Addendum 2)

NutriMental Feedback Questionnaire (every three months from all users) (Ad-

dendum 3)

The NutriMental Screening Supplement included the following items and was com-

pleted by the clinician after the NutriMental Screener was performed:

Screening time

Patient data (outpatient/inpatient, gender, age, height, weight (now and 6
months ago), diagnoses)

Calculation of the BMI (kg/m?)

Job-specific characteristics of the user

Current medication of the patient

Applicability of the NutriMental Screener to this individual

Own assessment of whether support from a dietician should be recommended

The NutriMental Feedback Questionnaire included the following items and was com-

pleted by the clinicians every 3 months:

Socio-demographic characteristics (gender; age; occupational status)
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Occupation-specific characteristics (country of employment, city, workplace,
qualification, specialisation, work experience, year of training, length of study
in the country)

Diagnoses of the screened patients

Duration of use of the NutriMental Screener

Number of patients with whom the NutriMental Screener was performed
Feasibility questions

Acceptability questions

Questions about the clinician’s own assessment of the content of the Nutri-
Mental Screener

Effectiveness issues

Suggestions for improving the NutriMental Screener (open question)

2.4 Inclusion and Exclusion Criteria
We aimed to include a wide range of clinicians working in psychiatric care (nurses, doc-

tors, occupational therapists, physiotherapists, psychotherapists, psychologists, and social

workers) who could possibly use the NutriMental Screener as part of their mental health

care in the future.

The questioners and the questionees were asked for their informed consent.

Inclusion criteria on the questionee side:

Patients with mental illnesses who were admitted to the Department of Psychiatry
and Psychotherapeutic Medicine as inpatients.

Minimum age 18 years

Willingness to test the NutriMental Screener

Capacity for insight and judgement

Exclusion criteria:

Clinicians who didn’t want to perform the NutriMental Screener
Patients who were admitted according to the Austrian Accommodation Act,
Patients who didn’t have the capacity to consent or whose acute psychiatric illness

does not allow them to participate in the screening.
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2.5 Sample Size Considerations

This survey was a pilot project being conducted in several international locations (Aus-
tralia, Austria and Switzerland). Clinicians were asked to complete the NutriMental
Screener on admission. The number of cases was determined against the background of
practical feasibility at the respective study sites and in consultation with the study teams
conducting the study. Approximately four clinicians per site were planned to participate

and use the instrument on 60 patients.

2.6 Implementation Period
The project's planned start date was 15 April 2022, and the use of the NutriMental

Screener as part of routine care was scheduled for 9 months, with an end date of 15 Janu-

ary 2023.

2.7 Data analysis and evaluation

A data description of the following points is given:
e Number and diagnostic group of patients on whom the tool was tested
e Completion time of the tool (additional data)
e Assessment of ease of use by clinicians (feedback questionnaire)

e Referral frequency to dietetics

Data was analysed using both descriptive and inferential statistics. For numerical data,
measures of central tendency and dispersion, including the mean, standard deviation,
median, interquartile range (IQR), minimum, and maximum values were calculated.
Categorical data were presented as absolute frequencies (counts) or relative frequencies
(percentages). The normality of the data was assessed using the Shapiro-Wilk test.

A 95% confidence interval was used for all estimates, and statistical significance was de-
fined as a p-value of less than 0.05. Spearman’s » was conducted to test for potential corre-
lations. All statistical analyses were performed using SPSS (version 29) and Microsoft Ex-

cel.
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All study questionnaires were collected and stored in a lockable room. Only the study team
had access to the data. Each participant (clinicians and patients) was assigned a study code

to obtain the respective study data in pseudonymised form.

2.8 Risk management
The NutriMental Screener has not yet been formally validated in a clinical setting. Never-

theless, it has been designed specifically for psychiatric healthcare, unlike the malnutrition
screening that is currently used routinely. Furthermore, the NutriMental Screener captured
not only the risk for malnutrition (the malnutrition screening also captures this) but also ad-
ditional risks (overeating, emotional eating).

All participants were asked to participate in the questionnaire survey voluntarily after be-
ing informed about the inclusion and exclusion criteria, the objectives and the procedure.
Participants also confirmed their voluntary participation by checking the box on the ethics
committee-approved consent form. If necessary, the questionnaire could’ve been inter-

rupted or cancelled at any time.
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3 Results

3.1 Descriptive Statistics
Within the study's timeframe, we managed to acquire 23 participants in total, of which the

majority were in an inpatient setting (19 inpatients, four outpatients). All patients gave in-

formed consent.

3.1.1 Age Distribution

Six patients were under 30, 14 were 30-64 years of age, and four were in the senior age
group of >64. The mean age was 40.56 (SD = 19,14) years. The age groups were not nor-
mally distributed. (Table 1)

3.1.2 Gender Distribution

The distribution of gender in the cohort was as follows: 17 participants were female
(73.9%), six were male, no nonbinary patients or patients refusing to answer this question.

(Table 1)

3.1.3 BMI

The BMI was calculated according to the formula and was not normally distributed
(Shapiro-Wilk p<0.05). The mean BMI of the cohort was 24.5, with a minimum of 15.55
and a maximum of 46.38. (Table 1)

Table 1 Description of the cohort. IQR= Interquartile Range BMI= Body Mass Index.

Cohort Mini- Maxi- Normality
Parameter (n=23) Mean Median mum mum IQR  (p-value)
Gender (female) 17
Inpatient 19
Age [years] 23 40.56 32 20 77 315 .003
Height [m] 23 1.67 1.65 1.54 1.80 9.5 .536
Weight [kg] 23 68.21 66 46 110 25 116
BMI [kg/m?] 23 24.5 23.32 15.55 46.38 6.78 .009
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3.1.4 Diagnoses in the Cohort

The spectrum of primary diagnoses in our cohort is detailed in Table 2. Diagnosis of cur-

rent admission is counted in patients with multiple diagnoses.

Table 2 Cohort primary diagnoses

Diagnosis Category Number of Percentage of Cohort
Patients (%)

Mood Disorders 13 383

Anxiety Disorders 5 14.7

Neurotic, stress-related and somatoform 2 5.9

disorders

Disorders of adult personality and behav- 2 5.9

iour

Schizophrenia and Psychotic Disorders 1 2.9

3.1.5 Medication

All patients took at least one psychotropic medication. The most prescribed types of medi-

cation were SSRI, atypical antipsychotics and SNRI. (Table 3 and Figure 2)

Table 3 Medication categories in the cohort. SSRI= Serotonin Reuptake Inhibitors, SNRI= Serotonin and norepinephrine

reuptake inhibitors

Medication Category Count (n =23) Fraction (%)
SSRI 16 35

Atypical Antipsychotics 12 26

SNRI 11 24

Other 6 13
Benzodiazepines 1 2
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Figure 2 Heatmap of combined medication and diagnoses SSRI= Serotonin Reuptake Inhibitors, SNRI= Serotonin and
norepinephrine reuptake inhibitors

Heatmap of Combined Medications and Diagnoses
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Medication Category
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SSRI - B 2

Diagnosis Category

3.1.6 Prevalence of Somatic Conditions
The prevalence of health conditions requiring nutritional advice of the respondents was as

follows: 12 participants were either underweight or overweight, five participants suffered
from an eating disorder, seven participants suffered from a GI disorder, four suffered from
a metabolic disorder, two participants suffered from cardiovascular disease, while seven

participants suffered from other conditions. (Table 4)

36



Table 4 Prevalence of somatic conditions. GI=gastrointestinal

Prevalence of somatic conditions Count (n =23) Proportion (%)
Condition requiring dietary support 18 78.3
Underweight or Overweight 12 66.8
Eating Disorder 5 27.8
GI Disorder 7 38.9
Endocrine or Metabolic Disorder 4 22.2
Cardiovascular Disease 2 11.1
Other Conditions 5 27.8

Figure 3 Prevalence of Health Conditions

Prevalence of Health Conditions

Number of Respondents

3.1.7 Bowel Movements

Health Condition

No cohort participant proclaimed any symptoms of constipation or fewer than three bowel

movements per week.
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3.1.8 Weight Changes
In the cohort, 43% (n = 10) of participants had a weight change within the last six months.

Of 30% of those participants, there was no previous weight data logged. 22% (n = 5) had a
weight change logged and planned and/or wished for by the participants. Of those, three

participants gained weight, and two participants lost weight.

3.1.9 Appetite Changes
52% (n = 12) of participants reported a change in eating behaviour or appetite within the

last month.

3.1.10 Uncontrolled Eating Behaviour

Uncontrolled eating within the last month was a trait experienced by 35% of respondents
(n = 8). Of the participants reporting uncontrolled eating, 50% were overweight, three
were of normal weight, and one respondent was underweight.

75% of participants reporting eating urges wished for a dietician’s support. Of those, 75%

received a dietary consultation within four weeks.

3.1.11 Purging Behaviour

Behaviours like fasting, taking laxatives or vomiting in an attempt to control weight were
reported by 17.4% (n = 4). Of those patients, three reported to suffer from an eating disor-

der. One patient in the group was underweight; the other three were of normal weight.

3.1.12 Obsessive Thoughts About Food
Obsessive thoughts about food within the last month were reported by 13% (n = 3) of pa-

tients in the cohort. Of these three patients, two also reported to suffer from an eating dis-

order.

3.1.13 Food Availability

Worries about food affordability were present in only one participant.
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3.1.14 Request for Nutritional Advice

Patients requesting nutritional advice amounted to 47% (n = 11). Of those, 63% (n = 7) re-
ceived nutritional counselling from a clinical dietician or nutritionist.
In the group of patients requesting nutritional advice, seven participants (63%) reported ap-

petite changes within the last month.

3.1.15 Follow up

Eleven participants (47%) received nutritional counselling within 4 weeks of admission.

3.1.16 Time to Completion

The duration of the questionnaire was generally short: in 96% (n = 22) of the cases, the
screener took 5 minutes or less to complete. In one case, the time needed to finish was 5-10
minutes.

Ease of completion was also evaluated during the questionnaire; however, this was com-
pleted in the absence of the patient, i.e., the medical professional only did the evaluation.
In 87% (n = 20) of the cases, the medical professional described ease of completion as
“very easy”’; in two cases (9%), it was described as “easy’’; in one case (4%), ease of com-

pletion was described as “hard”. (Table 5)

Table 5 Ease of completion

Ease of completion very easy easy hard very hard
count (n =23) 20 2 1 0
fraction (%) 87 9 4 0

3.1.17 Recommendation of Support

Recommended support by a clinical nutritionist was given in 61% of participants (n = 14).
Of that group, 57% (n = 8) did receive support after 4 weeks. For 39% of the participants

(n = 9), no strong recommendation for dietary support was given.
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3.1.18 Medication and Changes in Weight
Weight changes were reported by 43% of respondents. 40% of patients taking atypical an-

tipsychotics experienced weight change, 100% of patients taking benzodiazepines, 52%
taking SNRIs and 53% of patients taking SSRIs experienced weight changes within the last
6 months (Table 6, Figure 4).

Table 6 Medication and Weight Change SSRI=serotonin reuptake inhibitors, SNRI: serotonin-noradrenalin reuptake
inhibitors

Medication Group Fraction of pat. experiencing weight change
taking medication group (%)

Atypical Antipsychotics 40

Benzodiazepines 100

Other 37.5

SNRI 52

SSRI 53

Figure 4 Binary impact of medication on weight changes. SSRI=serotonin reuptake inhibitors, SNRI: serotonin-nora-
drenalin reuptake inhibitors

Binary Impact of Medications on Weight Changes (0=No, 1=Yes)

Proportion of Weight Change (Yes)

Medication Category
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4 Discussion

4.1 Main Hypothesis: The NutriMental screener is feasible in
everyday clinical practice.

Our study's results demonstrated a significant rate of acceptance and ease of use among cli-
nicians of the NutriMental screener, highlighting its potential for integration into routine
psychiatric care. A rating by all clinicians as “easy to use” indicates a promising possibility
for implication. In 96% of cases, the screener was completed in under five minutes and in
96% of filled-out screeners, the clinician rated the completion with patients as “very easy”
or “easy”. In only one case, the screener took over five minutes and was labelled as “hard”
to complete. Overall, this indicates an excellent feasibility in everyday practice.
Nevertheless, adherence was difficult to achieve, as recruiting clinicians willing to fill out
the NutriMental screener on patient admission was difficult, pointing to a potential dispar-
ity between theoretical results and practical real-life. While the screener has generally been
described as easy and fast, the collection of the relatively small dataset took almost two
years and wasn’t completed to the extent planned. Further reflection on why this disso-

nance occurred will follow in the critical reflection.

4.2 Second Hypothesis: Patients interested in dietary support
are more likely to get it

Almost half (47% (n = 11)) of patients requested nutritional advice, which indicates the
need for holistic treatment of SMI, including side effects of used psychotropic medication
also from the patients’ perspective. Of those 11 participants, 63% (n = 7) received nutri-
tional counselling by a clinical dietician or nutritionist within four weeks of admission.
While this n = 7 represents approximately a third of the total number of participants, it
would be desirable to have more patients receiving the advice they seek. A possible reason
for these shortcomings could be the shortage and subsequent rationalization of personnel,
as well as inadequate communication of NutriMental screener results within the entire

team.
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4.3 Additional Metrics

Several of the cohort metrics were not normalised and not representative compared to ei-
ther psychiatric cohorts or healthy populations. The mean age of the cohort was 40.56
years, which is close to the European average of psychiatric inpatients (114). While there is
a general predominance of female patients of inpatient psychiatric care (115), our cohort
was heavily skewed towards the female side. Reasons for that could be that more women
were admitted to the hospital and volunteered to participate during that timeframe. Addi-
tionally, women are more likely to be interested in nutrition (116), making participation in
our study more probable. Another contributing factor to the higher participation rate
among women is the increased probability that women suffer from depression and anxiety-
related disorders, making them a larger fraction of patients at the study centre specifically
due to the ward’s focus on depressive disorders. A significant reason for the higher preva-
lence of depression in women is their increased exposure and heightened reaction to every-
day stresses (117, 118) like socioeconomic disadvantages as well as sexual and domestic
violence, which in itself increases the lifetime prevalence of depression (119). Women also
suffer from a generally increased level of inflammation, further contributing to an

environment contributing to the genesis of depressive disorders. (120)

The spectrum of diagnoses in our cohort was diverse: 43.8% of patients suffered affective
disorders, which is concordant with the majority of the research body (30-50%) (114).
With only 3.1% of patients with schizophrenia and schizotypal disorders in our cohort, the
fraction is typically larger (15-30%) (121). This disparity may have arisen from the smaller
portion of male participants, who usually are more likely to be diagnosed with F20-29 type
(acc. to ICD-10 — International Statistical Classification of Diseases and Related Health
Problems) disorders, as well as from the temporary closure of the ward specialised in these
disorders at the time of the study. Additionally, schizophrenic patients were anecdotally
found to be less likely to be willing to take part in this study and are less likely to partake
in academic studies in general (122). Anxiety and related disorders were prevalent at
31.3%, which is slightly higher than in the psychiatric inpatient population. Patients suffer-
ing from eating disorders were more represented than in other cohorts (114, 121). A poten-
tial reason for this may be the ward specialisation and a heightened interest of patients with
ED to participate in academic research (123). The fraction of patients with personality dis-

orders was 9.4%, concordant with other cohorts (115), as well as 3.1% suffering from
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dissociative disorders, which aligns closely with the upper end of expected prevalence and
3.1% with adjustment disorders, which is also in the range of other cohorts (124).

The BMI was higher in our cohort (mean and median) compared to the general population,
but compared to studies in other countries in psychiatric institutions, the BMI was lower or
similar. (125, 126). The BMI is, however, a far from perfect metric for the general popula-
tion (127) since it doesn’t account for body composition or body fat distribution, which are
both more exact measures for obesity and its impact on health. Nevertheless, with the im-
perfections of the BMI as a metric for metabolic health and obesity in mind, we can see the

health and nutritional issues in the psychiatric patient collective reflected.

4.3.1. Somatic Comorbidities
The high prevalence of physical illness amongst psychiatric patients in this cohort is con-

cordant with other findings (10, 11, 13, 17, 18, 20). Patients with SMI frequently suffer
from cardiovascular disease and metabolic syndrome as well as respiratory tract diseases
and infections, sexual dysfunction, musculoskeletal diseases and pregnancy complications
(18). All in all, a lower health-related quality of Life (HRQoL) was found in patients with
SMI, which is reflected in our study (128). The strong connection between somatic and
psychiatric conditions is not only clinically visible but also on a pathophysiological level,
as activated immuno-inflammatory, oxidative and nitrosative stress (IO&NS) pathways
negatively impact psychiatric and somatic health, (129) promoting the development of SMI
and contribute to the development of metabolic syndrome and cardiovascular disease (130,
131). These pathophysiological bridges are caused by disturbances in pathways controlling
proinflammatory cytokines, with crosslinks to the disruption of intracellular storage and
metabolism of lipids, causing an association between chronic neuro- and somatic inflam-

mation (129).

4.3.1.1. Underweight or Overweight (68.8%)

Weight management issues, including both underweight and overweight, are common
comorbidities in psychiatric patients due to a combination of medication side effects (espe-
cially antipsychotics and mood stabilisers), lifestyle factors, and the effects of psychiatric
conditions on metabolism and appetite. In this cohort, the fraction of overweight patients

(26.1%) is, however, profoundly smaller compared to the main research body inspecting
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weight in psychiatric patients. Several reasons could be at play here: first, the duration of
medication intake of SGAs could be shorter in our cohort than in compared cohorts, and
thus, obesity-promoting effects may be smaller. A similar assumption could be made about
the duration of the disease: the negative effects on weight and metabolic health of SMI are
more severe with prolonged disease and repeated episodes (132, 133). Another reason
could be that previously admitted patients have already profited from previous nutritional
counselling and have adhered to treatment, diet and exercise plans devised from other stays

in the study centre. The exact nature of this disparity could be studied further in the future.

4.3.1.2. Eating Disorders (25.0%)

Eating disorders, while in the classical sense generally less common in psychiatric inpa-
tients, are significant in the inspected cohort, indicating a population with complex needs
where psychiatric symptoms and eating behaviours intersect. Furthermore, a sampling bias
might be present, due to the nature of the hospital wards where questioning took place.
EDs often co-occur with mood disorders, particularly depression and anxiety, and can sig-
nificantly impact physical health, nutritional status, and overall prognosis. Treating eating
disorders alongside other psychiatric conditions requires specialised care and multidiscipli-

nary approaches (134)

4.3.1.3. Gl Disorders (37.5%)

Gl disorders, such as irritable bowel syndrome (IBS), constipation, and nausea, are fre-
quently reported in psychiatric patients. These symptoms can result from medication side
effects, chronic stress, and lifestyle factors associated with mental health conditions.

GI issues can further complicate psychiatric treatment, as they may affect medication ab-
sorption and tolerance. These symptoms also contribute to overall discomfort and can ex-
acerbate mental health symptoms. Addressing GI health is essential for improving the
quality of life in these patients, as conditions like IBS impact gut health and, thus, subse-
quently, likely neurotransmitter metabolism (17, 18, 135). While it is crucial for the physi-
cian to have a detailed overview about a patient’s potential GI disorders, the NutriMental
screener does not record details for this topic. In a regular admission procedure, physicians
would evaluate such conditions beforehand. Since screening time may be prolonged by ad-

dition of in-detail questions, the screener’s main purpose of condensing information for
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further evaluation may be defeated. If the result of the screening would be a recommenda-
tion for dietary counselling, a more detailed approach would follow by a dietitian. Hence,
detailed information in the screener may not be beneficial neither for the patient nor the
staff. The only reason to have more in-depth questions about GI disorders would be to cre-

ate a safety net, if a physician failed to evaluate GI health.

4.3.1.4. Endocrine or Metabolic Disorders (18.8%)

Conditions like diabetes and thyroid disorders are common among psychiatric patients,
particularly those on long-term antipsychotic medication. These medications are known to
cause weight gain, insulin resistance, and other metabolic issues. (136) Metabolic disorders
in psychiatric patients often require lifestyle interventions alongside medication adjust-
ments. Monitoring and managing these conditions is crucial due to their impact on this

population's cardiovascular health and mortality risk.

4.3.1.5. Cardiovascular Disease (12.5%)

Cardiovascular disease is prevalent among psychiatric patients due to factors like a seden-
tary lifestyle, poor diet, smoking, and the metabolic effects of psychiatric medications
(137). Cardiovascular conditions significantly increase mortality in psychiatric popula-
tions; hence, the management of cardiovascular health is essential for reducing the life ex-

pectancy gap between psychiatric patients and the general population.

4.3.2. Non-comorbidity Related Metrics

4.3.21 Bowel Movements
No participant in the cohort proclaimed any constipation symptoms. Given the nature of

the anticholinergic and, thus, motility-reducing side effects of antipsychotic medication,
this is a surprising result, especially compared to other literature (138). Since only psycho-
tropic medication was investigated in the NutriMental screener, no motility-inducing
agents were listed in the drug charts of this cohort, so a deduction about the nature of this
(for the cohort) uncommon phenomenon is hard to make. The use of motility-promoting
agents is usually higher and often necessary, particularly in patients treated with clozapine

(139), which none of the participants had been prescribed. Another reason for the lack of
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constipation symptoms could be that the opposite was the case in this cohort since SSRI

and SNRI both may cause diarrhoea and other GI side effects (140, 141).

4.3.2.2 Change of Weight Without Trying

In the cohort, many participants had a weight change within the last six months (n = 10,
43%). Of 30% of those participants, there was no weight data logged. 22% (n = 5) had a
weight change that was logged and was planned and/or wished for by the participants. Of
those, three participants gained weight; two participants lost weight.

Of the 10 participants reporting unwanted weight change, n = 2 took antidepressants and n
= 2 antipsychotics. Fluctuations in weight like the ones reported in the cohort are frequent
in psychiatric populations and represent an entirely separate cardiometabolic risk factor
aside from the widely known risks of lasting obesity and metabolic syndrome, called
weight cycling (WCYC). WCYC describes repeated cycles of loss and gain of weight, in-
fluencing metabolic and psychological health and is more common in certain some SMI,
such as BD (142) and MDD (143), than in healthy controls. Reasons for these cycles are
still under investigation but mood instability, disordered eating and psychotropic medica-
tion, all challenges that patients with SMI suffer from, certainly play a role in the genesis

of WCYC.

4.3.2.3 Change in Eating Behaviour or Appetite
52% (n = 12) of the participants reported a change in eating behaviour or appetite within

the last month. Since the questionnaire was carried out with the patients within the first 24

hours of admission into psychiatric care or in an acute outpatient setting, it can be said that
the change in eating behaviour was preceded by a more severe disease. This high incidence
of changing nutritional patterns is strongly associated with the current body of research. (5-

7,9, 14) and is concordant with WCYC patterns as mentioned above.

4.3.2.4 Uncontrolled Eating

Within the last month before the survey, this was a trait experienced by 35% of respond-
ents (n = 8). Since the research body is relatively small in this area, no qualified comment
can be made about the comparison of these results to the healthy public. However, Rohrer

et al. (144) found that 47% of primary care patients reported uncontrolled eating or urges
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to binge eat. Of the participants reporting uncontrolled eating, 50% were overweight, three
were of normal weight, and one respondent was underweight. 75% of participants report-
ing eating urges wished for a dietician’s support. Of those, a further 75% received a dietary

consultation within 4 weeks.

4.3.2.5 Purging Behaviour

Behaviours like fasting, taking laxatives or vomiting in an attempt to control weight were

reported by 17.4% (n = 4). Of those patients, three reported to suffer from an eating disor-
der. One Patient in the group was underweight, and the other three were of normal weight.
Bulimia nervosa, being the most common eating disorder-related comorbidity amongst pa-

tients with SMD (7-10%) (145-147), makes this high incidence in our cohort realistic.

4.3.2.6 Obsessive Thoughts About Food
Obsessive thoughts about food within the last month were reported by 13% (n = 3) of pa-

tients in the cohort. Of these three patients, two also reported to suffer from an eating dis-
order. Present research links obsessive thinking about food and other traits of eating-disor-
der-type behaviour to the spectrum of obsessive-compulsive disorders (148, 149), which
was not included in the questionnaire, since it’s not classified as a severe mental illness.
However, it is another aspect of disordered eating, which is prevalent in the researched co-

hort (87).

4.3.2.7 Food Availability

Worries about food affordability were present in only one participant. Considering the re-
sults of the Eurobarometer in the years our study was conducted (2022/23), where up to
89% of respondents expressed concern about the rising cost of living (which includes food

prices (150)), the cohort seemed relatively unaffected.

4.3.2.8 Maedication and Weight Change
Weight changes were reported by 43% of respondents. 40% of patients taking atypical an-

tipsychotics experienced weight change, 100% of patients taking benzodiazepines, 52%
taking SNRIs and 53% of patients taking SSRIs experienced weight changes within the last

6 months. The weight changes of patients taking atypical antipsychotics were expected,
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since they were one of the core motivations for creating the NutriMental Screener, alt-
hough careful differentiation on the specific drug should be made, as major differences in
weight gain between different antipsychotic medications were found. (10, 11). A surprise
were the findings of weight change in patients taking benzodiazepines, as they are usually
described as being weight-neutral (151). Reasons for this finding include other weight-
modifying medication taken by the probands, lifestyle changes and changes in disease ac-

tivity or other reasons connected to WCYC, as mentioned above.

4.3.2.9 Support Recommendation

Recommended support by a clinical nutritionist was given to 61% of participants (n = 14).
In 39% of participants (n = 9), no firm recommendation was given. With the evidence for
the impact of dietary help as a co-treatment for SMI in mind, it remains unclear why more
recommendations were not carried out. This could be attributed to unrecorded dynamics
during the face-to-face questionnaire process, the shortage of qualified dietetic personnel
leading to triage-like allocation of dietary support, or a lack of informed decision-making

21).

4.4 Critical Reflections and Limitations
This feasibility study aimed to the NutriMental Screener; a targeted nutrition-risk assess-

ment tool developed for use in psychiatric care settings. The findings of the study provide
promising evidence of the screener’s utility in identifying patients with severe mental ill-
ness (SMI) at risk of nutritional imbalances. The results indicate a high prevalence of
weight management issues, eating disorders, gastrointestinal (GI) disorders, and metabolic
complications among the study participants. Even with reported relatively small time in-
vestment, ease of use and good acceptance, the recruitment of clinicians and patients re-
mained difficult. Upon reflection, this may have several reasons, with internal and external

factors being at play:

4.5.1 Lack of Clinical Personnel
While being planned to be conducted by various clinical professionals to analyse feasibility

extensively, the screener was only used by four professionals in total. In this case, 70% of

questionnaires were conducted by the author (bh). Several factors could be at play in why
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the recruitment of clinical personnel seemed difficult: overload on the public health sys-
tem, which shall be discussed in detail below, as well as changes in management and

working conditions in the described centre in which the screening was conducted.

4.5.2 General Strain on the Public Health System
In the years 2022-23, while largely being seen as post-pandemic, the strain in the public

health sector was still palpable, as scarcity and exertion of personnel, especially amongst
nursing staff (133), was and is still widespread. This represents a limiting factor for the
conducted research — general stress and overwhelming workload leave little time to per-
form additional tasks such as our screener. In addition, the bureaucratic admission proce-
dure for (psychiatric) inpatients has evolved into a labour-intensive, strenuous task leaving

even less room for additional questionnaires.

4.5.3 Specific Strain on the Studied Centre
While conducting our study, the Psychiatric Clinic of the LKH Graz faced several chal-

lenges that added to problems in conducting our project. On the one hand, the at this time
temporal closure of one entire ward section with approximately ten additional patients,
subtracting potential respondents and being an indicator of the scarcity of medical person-
nel, made the acquisition of candidates even harder, especially since the ratio of patient
phenotype and diagnoses changed as discussed above. On the other hand, the conducting
centre faced challenges concerning a change of nursing management, changing personnel
partially with subsequent diffusion of tasks and areas of responsibility, occasionally creat-

ing difficulties in conducting interviews with patients in the corresponding wards.

4.5.4 Lack of oversight

To conclude the problems in the acquisition of respondents, the author must admit room
for improvement concerning the oversight of the conducted study. More could have been
done to improve the presence of the study in the minds of the entire staff, like taking part
in staff meetings to present the study and underline the importance of adherence or include
more potential healthcare professionals to create a wider pool of participants. Another po-
tential motivator could’ve been to negotiate benefits for study participation with hospital

management.
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4.6 Clinical and Theoretical Implications

4.6.1 Clinical Implications
The NutriMental Screener is, in theory, an excellent tool for assessing the nutritional needs

of the psychiatric inpatient cohort. However, in this trial, the implementation has been dif-
ficult at this exact location and timeframe, as previously mentioned. Since the theoretical
background of the screener is sound, it is necessary to stress the importance of the re-
searched subject and the need for early dietary intervention, which is too great to be ig-

nored on the grounds of a study not being carried out optimally in one clinic.

4.6.2 Who Should Use the NutriMental Screener?

Since the screener is designed to be as easy to complete as possible and was shown to be
filled out quickly and with maximal ease, one may deduct that the training level of the per-
son completing the screener is of inferior importance compared to the fact that the screener
is filled out at all. Considering medical professionals’ strain and stress levels and the mass
of screeners and documents needed for a complete admission in a psychiatric care facility,
I suggest having medical students fill out the screeners with patients and report the results
to their attending specialists. Since many medical students without clinical experience with
psychiatric patients have resentments or an unfavourable attitude towards this particular
cohort (152, 153), early contact that includes a specific task to complete may ease up stu-
dents’ prerequisites and facilitate future encounters.

Another option would be to facilitate first contact with the patient and dietary specialist
without a psychiatrist involved as gatekeeper, as many psychiatrists might not even recog-
nise a need for dietary support since the specialisation curriculum doesn't include nutri-
tional aspects at all. Even after specialisation, nutritional literacy remains poor among psy-
chiatrists (21), which underlines the fact that psychiatric treatment should be a coordinated
team effort of the medical staff of different professions with parties being able to operate

independently, helping to optimise processes and patient health.

4.6.3 An Outlook into the Future

Even with the complications of the results of the NutriMental screener in Graz, several ap-
plications and options for the future of this screener come to mind. One may be as a plat-

form for much-needed further education of medical personnel in nutrition and nutritional

50



psychiatry (21). Another way to apply the NutriMental screener would be to serve as
thought support for the nutritional needs of psychiatric patients. It could also be used in
family medicine and outpatient doctor’s offices as screening tools and checklists enhance
the probability of a subject being discussed (154). In this case, a NutriMental screener bro-
chure could be a future option, leaving it to patients to assess their needs for dietary sup-

port or to give a qualified suggestion to their healthcare provider.

4.6.4 Suggestions for Further Work

During the planned NutriMental screener development, additional validation studies still
need to be carried out. After the finalisation of the development, psychiatric care institu-
tions worldwide could implement the NutriMental screener, enabling a larger number of
participants to be included with more possibilities concerning measurements of effective-
ness.

Other works that could follow up on the actual and implied results of this study could be a
study researching the workload of psychiatrists and other medical staff in different loca-
tions, making a comparison of those locations possible. Another aspect worth investigating
is the reduction of bureaucracy in hospitals, or in this case, psychiatric institutions, as the
admission process is often perceived as being more detailed, tedious and connected to sev-
eral screeners and forms compared to somatic wards. Making a shorter, digital solution

possible could reduce bureaucratic workload and make time for actual patient care (155)

4.7 Conclusion
Nutrition knowledge should find more applications in medicine, especially in nutritionally

challenged cohorts like psychiatric patients. In this study, we aimed to test the feasibility of
the NutriMental screener, which has demonstrated potential as a practical and user-friendly
tool for addressing nutrition-related risks in psychiatric settings. The study findings high-
lighted its high usability, with clinicians reporting ease of use and velocity.

In this trial, the screener facilitated the identification of nutritional challenges, such as met-
abolic complications and disordered eating behaviours, prompting timely referrals to die-
tary support. These outcomes underline the relevance of incorporating nutritional consider-

ations into psychiatric care to enhance holistic treatment approaches.
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Despite these promising results, challenges remain, including clinician recruitment and ad-
herence and resource limitations in psychiatric facilities. These factors necessitate strate-
gies to improve implementation. Future research should focus on validating the Nutri-
Mental Screener in larger and more diverse cohorts, enhancing its predictive accuracy, and
integrating it seamlessly into routine clinical workflows. By addressing these areas, the
NutriMental Screener can significantly improve health outcomes for individuals with se-

vere mental illnesses, underscoring the critical intersection of nutrition and mental health.
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5 Addendum

5.1 NutriMental Screener (Addendum 1)

80

StudienID: __ __ __ Bitte beantworten Sie alle Fragen so gut Sie kiinnen.

1 Haben Sie eine der folgenden Erkrankungen, die eine Unterstlitzung durch einen Diadt- o ja o
assistenten/klinischen Erndhrungsberater erfordern? nein

l.a Untergewicht (< 20.0 kg / m?) oder Ubergewicht (> 30.0 kg / m?) Ojao
nein

1b Essstorung (z. B. Anorexia Nervosa, Bulimia Nervosa) Ojao
nein

l.c Erkrankung des gastrointestinalen Systems (z. B. Schluckbeschwerden, Ubelkeit, Di- o ja o
arrho) nein

1.d endokrine / Stoffwechselerkrankung (z. B. Diabetes, Hyperlipidamie) Ojan
nein

le kardiovaskuldre Erkrankung (z. B. Herzinfarkt) Ojao
nein

1.f Andere: (z. B. Krebs) Ojao
nein

2 Hatten Sie im letzten Monat weniger als drei Stuhlgdange pro Woche? ojao
nein

3 Hatten Sie in den letzten 6 Monaten unbeabsichtigte, nennenswerte Gewichtsverdande- o ja o
rungen (Gewichtsverlust oder -zunahme)? nein

4 Hatten Sie im letzten Monat nennenswerte Verdanderungen hinsichtlich Ihres Appetits DO ja O
oder Ihres Essverhaltens? nein
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5 Haben Sie seit der Einnahme einer neuen Medikation unbeabsichtigte, nennenswerte 0 ja
Gewichtsveranderungen (Gewichtsverlust oder -zunahme), oder Veranderungen hin- 0 nein
sichtlich Ihres Appetits oder Essverhaltens?

o Aktuelle Medikation:
0 keine Medikation

6 Gab es im letzten Monat mehrere Tage an denen Sie starken HeiRhunger versplirt ha- 0ja o
ben, den Sie nicht kontrollieren konnten? nein
7 Gab es im letzten Monat mehrere Tage an denen Sie zwanghaft an Essen gedacht ha- oOjao
ben? nein
8 Haben Sie im letzten Monat gefastet, sich erbrochen oder Abfiihrmittel eingenommen, o ja o
um lhr Gewicht zu kontrollieren? nein
9 Haben Sie sich im letzten Monat Sorgen gemacht, dass Sie wegen Geldmangels nicht o jao
genug zu Essen haben wiirden? nein

10 Mochten Sie Unterstltzung durch einen Diatassistenten / klinischen Erndhrungsbera- D ja o
ter? nein

5.2. Screener Additional Information (Addendum 2)

Studien-ID:

Studieneinschluss, Datum: I (tt/mml}j)
Einwilligung eingeholt: Oja o nein

Setting: o stationar o ambulant

Alter: ______Jahre

Geschlecht: o mannlich o weiblich o divers
Diagnosen: 1)F
Aktuelle GroRe: : m

Aktuelles Gewicht: kg
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Gewicht vor 6 Monaten:

anderungen:

Aktuelle Medikation

— ),
(Wirkstoffe)

— 1)

—]])

— 1)

—]])

Follow Up, Datum:

Datenquelle: o Patientenakte o Kontakt (Mail oder Telefon)

[ (t/mmljj)

seit

seit

seit

seit

seit

Wurde innerhalb von 4 Wochen nach dem NutriMental Screening Unterstitzung

durch eine/n Diatassistenten/in oder klinische/n Ernahrungsberater/in angefragt?

o ja

o nein

o weild nicht

___ kg, falls unbekannt, erganze bitte Angaben zu Gewichts-ver-

Kommentar:

55




5.3 Feedback Questionnaire (Addendum 3)

Studien-ID:
Initialen (Pflegekraft):

Screening Datum: [ __ (t/mmijj)

Screening Dauer: o 0-5 o 5-10 o > 10 Minuten

Wie beurteilen Sie die Anwendbarkeit des NutriMental Screeners bei diesem Be-
troffenen?
o sehr schwierig

o eher schwierig
o eher einfach
o sehr einfach

Kommentar:

Empfehlen Sie aufgrund Ihrer klinischen Einschatzung Unterstlitzung durch eine/n
Diatassistenten/in oder klinische/n Ernahrungsberater/in?

O ja

O nein

o weild nicht

Kommentar:

Einrichtungsname:

Initialen:

Datum: [ [ (t/mmlij)
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Anwendungszeitraum:
(t/mmljj)

Anzahl der Patienten:

(mit welchen Sie das Screening

Tool verwendet haben)

Ihr beruflicher Hintergrund:

In Ausbildung

Diagnosespektrum
lhrer Patient/innen:

von / / bis

o Psychiater/in o Arzt/Arztin
(andere Fachrichtung)

Psychotherapeut/in o Psychologe/Psychologin
Pfleger/in o Diatassistent/in
Bewegungstherapeut/ino Physiotherapeut/in

Ergotherapeut/in o Sozialarbeiter/in
sonstige:
Oja O nein

Organische, einschliel3lich symptomatischer psychi-
scher Stérungen (FO0-F09), z. B. Demenz

Psychische und Verhaltensstérungen durch psycho-
trope Substanzen (F10-F19), z. B. Suchterkrankun-
gen

Schizophrenie, schizotype und wahnhafte Stérungen
(F20-F29)

affective Stérungen (F30-F39), z. B. Depression oder
bipolare Erkrankungen

Neurotische, Belastungs- und somatoforme Stérun-
gen (F40-F48)

Verhaltensauffalligkeiten mit korperlichen Stérungen
und Faktoren (F50-F59)

Persdnlichkeits- und Verhaltensstérungen (F60-F69),
z. B. Borderline-Erkrankung

Intelligenzstérung (F70-F79)
Entwicklungsstérungen (F80-F89)

Verhaltens- und emotionale Stérungen mit Beginn in
der Kindheit und Jugend (F90-F98)

Sonstige:
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Machbarkeit Ich
stimme Ich Ich
. . Ich .
iiber- stimme . stimme
. Neutral | stimme
haupt nicht o vollkom
nicht zu. ) men zu.
zu.
Ich war in der Lage, dieses Screening auf der
Grundlage der verfiigbaren Terminologie und 1 2 3 4 5
Anweisungen durchzufiihren.
Die Klient/innen waren in der Lage, die Fragen | ) 3 4 5
zu verstehen und angemessen zu beantworten.
Es gab geniigend Ressourcen, um das Screening
im Rahmen meiner tiblichen Tatigkeit durchzu- 1 2 3 4 5
fiihren.
Akzeptanz Ich
stimme Ich Ich
. . Ich .
iiber- stimme . stimme
. Neutral | stimme
haupt nicht u vollkom
nicht z7u. ) men zu.
Zu.
Dieses Screening-Instrument enthélt zu viele | ) 3 4 5
Fragen.
Ich wiirde dieses Screening routineméfig im kli- 1 ) 3 4 5
nischen Alltag durchfiihren.
Angemessenheit Ich
stimme Ich Ich
.. . Ich .
iiber- stimme . stimme
. Neutral | stimme
haupt nicht u vollkom
nicht zZu. ) men zu.
zu.
Das Screening zielt auf die Bediirfnisse unserer
s 1 2 3 4 5
Klient/innen ab.
Es fehlen wichtige ernédhrungsbezogene Fragen. 1 2 3 4 5
Dieses Screening eignet sich besser als die {ibli-
chen Mangelerndhrungs-Screenings fiir die An- 1 2 3 4 5

wendung in psychiatrischen Einrichtungen.
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Angemessenheit Ich

stimme Ich Ich Ich
iiber- stimme . stimme
. Neutral | stimme
haupt nicht o vollkom
nicht zZu. ) men zu.
Zu.
Das Instrument hat mich dazu gebracht, mehr iiber
die korperliche Gesundheit der Klient/innen nach- | 2 3 4 5

zudenken.

Mit diesem Screening konnten Klient/innen identi-
fiziert werden, die Unterstiitzung bei erndhrungsbe- | 2 3 4 5
zogenen Problemen bendtigen.

Das Screening-Instrument ist niitzlich fiir die Be-
handlungsplanung.

Das Screening-Instrument kann fiir die Vermitt-
lung an entsprechende Fachkrifte, z. B. Didtas- 1 2 3 4 5
sistent/innen, verwendet werden.

Haben Sie Anderungsvorschlige fiir das Screening-Tool, um es zweckmiRi-

ger zu gestalten?
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Haben Sie Anderungsvorschlige fiir die Anweisungen zur Verwendung des

Screening-Tools?

Welche Faktoren begiinstigen oder beeintrachtigen die Durchfiihrung des

Screenings?
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