
Citation: Risch, L.; Hotzy, F.; Vetter,

S.; Hiller, S.; Wallimann, K.; Seifritz,

E.; Mötteli, S. Assessment of

Nutritional Status and Risk of

Malnutrition Using Adapted

Standard Tools in Patients with

Mental Illness and in Need of

Intensive Psychiatric Treatment. Int.

J. Environ. Res. Public Health 2023, 20,

109. https://doi.org/10.3390/

ijerph20010109

Academic Editor: Paul B. Tchounwou

Received: 28 November 2022

Revised: 17 December 2022

Accepted: 20 December 2022

Published: 22 December 2022

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

International  Journal  of

Environmental Research

and Public Health

Article

Assessment of Nutritional Status and Risk of Malnutrition
Using Adapted Standard Tools in Patients with Mental Illness
and in Need of Intensive Psychiatric Treatment
Ladina Risch 1 , Florian Hotzy 2 , Stefan Vetter 2 , Sascha Hiller 3, Kathrin Wallimann 3, Erich Seifritz 2

and Sonja Mötteli 2,*

1 Faculty of Medicine, University of Zurich, 8032 Zurich, Switzerland
2 Department of Psychiatry, Psychotherapy and Psychosomatics, Psychiatric Hospital of the University of

Zurich, 8032 Zurich, Switzerland
3 Directorate of Nursing, Therapies and Social Work, Psychiatric Hospital of the University of Zurich,

8032 Zurich, Switzerland
* Correspondence: sonja.moetteli@pukzh.ch

Abstract: People with severe mental illness (SMI) are often in poor physical health, resulting in
higher mortality and reduced life expectancy compared to the general population. Although eating
habits are one of the main predictors of physical health, few studies assess the nutritional status and
eating behavior of people with SMI. The aim of this study was to examine the nutritional status and
risk of malnutrition in people with SMI who were in need of intensive psychiatric treatment. The
cross-sectional study included 65 inpatients and 67 outpatients with psychotic or depressive disorders
from the Psychiatric Hospital of the University of Zurich. Patients’ assessments at admission included
anthropometric measurements, such as weight and height, and interview data including severity of
symptoms and functioning (SCL-K-9, PHQ-D, CGI, m-GAF), personal and medical data, nutrition
risk screening tools (adapted NRS, MNA-SF), and laboratory values. The results showed that 32% of
the inpatients and 34% of the outpatients were at risk of malnutrition, which was associated with
higher levels of psychiatric symptoms and lower levels of functioning. Regardless, the body mass
index (BMI) was overweight in both groups (mean BMIinpatients = 25.3, mean BMIoutpatients = 27.9).
These results indicate that a substantial proportion of psychiatric patients seems to be at risk of
malnutrition, despite most being overweight, and hence they might benefit from nutritional support
during their psychiatric treatment. Moreover, nutritional risk screening tools specifically developed
for the mental healthcare setting are needed.

Keywords: nutritional risk screening; severe mental illness; psychiatric treatment; BMI; nutritional
status; malnutrition; depression; schizophrenia; nutrition; diet

1. Introduction

Psychiatric disorders, such as schizophrenia, major depression, and bipolar disorders,
can lead to serious psycho-functional impairments over time. Moreover, persons with se-
vere mental illness (SMI) often suffer from poor physical health and reduced life expectancy
compared to the general population [1,2]. Poor physical health condition is the result of
adverse drug reactions of psychiatric medications, as well as chronic diseases, less access
to healthcare and unhealthy lifestyles, including alcohol and tobacco abuse, less physical
activity, and poor dietary habits [3].

Previous studies have shown that people with SMI have on average a higher caloric
intake and a lower diet quality (e.g., higher intake of red and processed meats and refined
grains and sweets, along with a lower intake of whole grains, vegetables, and fruits)
compared to the general population [4–6]. It is assumed that nutritional interventions
during psychiatric treatment can improve both physical and mental health conditions [7].
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People with SMI face various barriers to obtaining good nutrition, such as medi-
cation effects on appetite, reduced motivation levels, sedentariness or agitation, social
isolation, cognitive impairments, and financial restrictions [6]. Most of these barriers lead
to weight gain [8]. As a result, the risk of cardiovascular diseases, diabetes, and obesity
is up to two times higher for people with SMI compared to the general population [7].
Consequently, mental healthcare workers may overlook aspects of malnutrition in their
psychiatric patients because such aspects are often masked by patients’ overweight sta-
tus [9]. Malnutrition is commonly described as a state of imbalanced nutrition, varying
from overnutrition to undernutrition due to a diet that is inappropriate for the individuals’
needs. This may lead to changed or decreased body functions [10].

In contrast to psychiatry, the prevalence (and risk) of malnutrition in somatic hospitals
has been well researched. In the latter, it is estimated that up to 30% of patients at the time
of hospital admission are at risk or suffer from malnutrition [11]. In the hospital setting,
malnutrition is mostly considered equivalent to undernutrition [12]. Much evidence shows
that nutritional status is important during illness recovery, resulting in shortened hospital
stays, lower mortality and readmission rates, and reduced healthcare costs [13–15]. As a
result, the routine assessment of malnutrition at admission to hospital has been established
in many countries [9].

Nutrition risk screening tools should consist of objective and subjective measurements
such as physical examination including anthropometric measurements, functional evalua-
tion, dietary habits, and medical history [16]. In particular, to take a preventive approach
and to identify patients at risk of malnutrition, it is important to assess the risk factors (e.g.,
poor appetite, poor mobility and physical activity, substance abuse, and insufficient intake
of important food groups including vegetables, fruits, meat, and dairy products) as well as
the presence of malnutrition [7,9].

In the mental healthcare setting, however, there exists no specific nutritional risk
screening tool [8] and nutritional support or lifestyle interventions are not always avail-
able [7,17]. Indeed, the nutritional status and needs of people with SMI have received little
attention to date. Among the few studies available, to the best of our knowledge, only one
study from the UK explicitly examined the nutritional risk of malnutrition in psychiatric
patients [8,18]. It found that 48% of the acute psychiatric inpatients were at risk of mal-
nutrition based on an adapted risk screening tool from general hospital use. In addition,
nurses’ judgments about the patients´ nutritional status were not significantly related to
the nutritional risk scores [18]. Considering that people with SMI experience various nutri-
tional problems [6,7], but low nutritional support [17], it seems obvious that a substantial
proportion of psychiatric patients might be at risk of malnutrition [7,9,18] and that specific
nutritional risk screening tools for the mental healthcare setting are required [8].

The aim of this study was to examine the nutritional status of psychiatric patients with
SMI using different objective and subjective measures and to estimate the proportion of
patients at risk of malnutrition. In addition, we compared the outcomes between inpatients
and outpatients who clearly differ, generally, regarding their severity of symptoms. For
this purpose, we applied the Nutritional Risk Screening (NRS) [19] and Mini Nutritional
Assessment—Short Form (MNA-SF) [20]. These tools have been evaluated and described
as two of the major nutrition risk screening and assessment tools for adults in the acute
hospital setting [11]. In addition, the MNA-SF also includes important subjective risk
factors of malnutrition, as mentioned above [9]. The NRS and MNA-SF were slightly
adapted for use in mental healthcare settings and compared with other measures related to
nutritional status.

2. Materials and Methods

This study was based on cross-sectional interview data and anthropometric measure-
ments related to the assessment of the nutritional status and risk of malnutrition in people
with SMI and the need for psychiatric treatment. The full prospective observational study
was described in a previously published study protocol [21]. In total, 132 psychiatric pa-
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tients, including 65 inpatients (Sample 1) and 67 outpatients (Sample 2), were interviewed
at the beginning of their treatment at the Psychiatric Hospital of the University of Zurich
(Psychiatrische Universitaetsklinik Zuerich (PUK)) in Switzerland.

2.1. Participants and Procedure

We included patients aged 18–65 years who were residents in or around Zurich,
had psychotic or depressive disorders (classified as F2 or F3 according to the ICD-10
diagnostic tool), and who needed intensive inpatient or outpatient treatment at PUK.
Previous research [22] showed that this patient population complies with the criteria
for SMI regarding disability and duration of illness [23]. Participants needed sufficient
communication skills in the German language and the ability to give written informed
consent to participate in the interview. Individuals with a diagnosed eating disorder,
patients with imprisonment status, or tourists from foreign countries were excluded.

Between September 2021 and August 2022, clinical staff screened eligible individuals
regarding gender, age, and main psychiatric diagnosis based on a daily list of all new
patients from seven wards for the acute treatment of mental disorders and from a one-day
clinic at the PUK. Patients meeting the inclusion criteria were then asked to participate in
the study shortly after admission. Upon receiving their agreement and written informed
consent, the clinical staff handed over the participants’ contact details to the study team. To
obtain balanced samples, we used stratified sampling based on gender and age. Specifically,
we included 16 women aged ≤40 years, 16 women >40 years, 16 men ≤40 years, and
16 men >40 years old (for details, see the study protocol [21]), which resulted in a final
sample of 65 inpatients and 67 outpatients. The recruitment process is shown in Figure 1.
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Figure 1. Flowchart of the participants’ inclusion process.

The participants were invited to study interviews at the PUK, guided by research
assistants who had received specific interview training regarding the standardized as-
sessment of anthropometric measures to ensure correct data assessment and recording.
Interviews were conducted on average 14 days after the participants’ admissions. The
whole interview, as described in the study protocol [21], lasted for an average of 1 h, while
this study included only some of the questions. The participants were offered a drink, and
they were allowed to take breaks according to their preferences and mental conditions. We
did not provide financial compensation. The interview data and anthropometric measures
were implemented in the LimeSurvey online survey tool [24]. Using case identification
codes, no identifying data were entered into LimeSurvey. The password-protected personal
data were only accessible to the core research team.
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2.2. Measures

As recommended by Reber et al., 2019, different objective and subjective measurements
were assessed (e.g., BMI, weight changes, medical history, medication, appetite) along with
the calculation of nutritional risk scores to evaluate the patients’ nutritional status.

2.2.1. Anthropometric Measures and Weight Changes

BMI: The BMI was calculated as body weight (kg) divided by height squared (m2).
Weight (kg) and height (m) were measured to the nearest 0.1 units using the digital scale
SOEHNLE 63850 PWD Style Sense Compact 100. Each measurement was repeated twice,
and the mean value was calculated. Participants were allowed to wear light clothing, but
no shoes.

Waist:hip ratio (WHR): The WHR was calculated as abdominal girth/hip girth. The
abdominal girth (m) and hip girth (m) were measured all to the nearest 0.1 units using
SECA measuring tape. Each measurement was repeated twice, and the mean value was
calculated. Participants were allowed to wear light clothing.

Weight change: The participants were asked about weight loss or gain within the last
3–6 months and (if applicable) the amount (in kg).

2.2.2. Nutrition Risk Screening

Nutritional Risk Screening (NRS): The NRS is a validated and well-established risk
screening tool used to identify patients suffering from malnutrition or patients at risk of
malnutrition in the hospital setting [16,19]. The nutritional status was assessed by weight
loss/BMI/food intake during the last week (0–3 points) and the severity of disease using
categories of physical impairment (0–3 points). For the latter, as an adaptation for use
in a mental healthcare setting, we used the modified Global Assessment of Functioning
Scale (m-GAF), which is a validated tool (ranging from 1 to 100) with good interrater
reliability to assess the patients’ mental states [25]. A higher m-GAF score indicates better
functioning. The m-GAF scores were assessed using the following categories (0–3 points):
no impairment = 91–100, mild impairment = 61–90, moderate impairment = 41–60, and
pervasive impairment = 01–40. A total score of 3 points or more in the NRS indicates
nutritional deficiencies and a need for nutritional therapy.

Mini Nutritional Assessment-Short Form (MNA-SF): The MNA-SF is also a validated
and widely used nutritional risk screening tool in hospital settings and care homes [20,26].
It comprises questions about weight loss, BMI, mobility, psychological stress, neuropsy-
chological disorders (depression and dementia), and reduced food intake due to loss of
appetite, or problems with swallowing, chewing, or digestion. In the results, 0–7 points
means malnutrition, 8–11 points means to be at risk of malnutrition, and 12–14 points
indicates normal nutritional status. Two items were slightly adapted for use in a mental
healthcare setting as follows: a) a question about mobility not only bound to physical ability;
and b) a question about neuropsychological disorders: severe dementia or depression = 0,
dementia = 1, other psychological problems = 2.

Subjective evaluation of nutritional status: The participants were asked to rate their
nutritional status (supply of energy and nutrients) on a scale ranging from 1 = very poor to
10 = very good.

2.2.3. Mental Condition

To assess the participants’ mental conditions, we used two subjective and two objec-
tive measures.

9-item Symptom-Checklist (SCL-K-9): This checklist is a reliable, efficient, and val-
idated short form of the Symptom-Checklist SCL-90-Revised to assess the participants’
psychopathologic symptomatology and their mental and physical health problems from
the last 7 days on a 5-point Likert scale [27]. Higher mean values indicate more serious
symptoms. Cronbach’s alpha for the scale in this study was 0.82 (n = 132).
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9-item Patient Health Questionnaire (PHQ-9): This is a validated and reliable screening
tool for depression severity in the last 2 weeks for medical settings [28,29]. The PHQ-9
is the depression element of the PHQ for common mental disorders. The scale ranges
from 0 = not at all to 3 = nearly every day. A summed score of 10 points or higher
indicates depression (10–14 = slight depression, 15–19 = medium depression, 20–27 = severe
depression). Cronbach’s alpha for the scale in this study was 0.79 (n = 132).

Global Assessment of Functioning Scale (m-GAF): As described in Section 2.2.2, the
participants’ mental states were rated by the interviewers using the following categories
(0–3 points): no impairment = 91–100, mild impairment = 61–90, moderate impairment = 41–60,
and pervasive impairment = 01–40, while a higher m-GAF score indicated better function-
ing [25]. In addition to the interview data, we included the m-GAF scores at admission
and discharge for the inpatient sample, which were routinely assessed by clinicians at
the hospital.

Clinical Global Impression Scale (CGI): The CGI is a brief and validated instrument
consisting of two global measures to assess the severity of illness (1) and the degree of
improvement since the initiation of treatment (2) [30]. We included only the first measure,
which was routinely assessed on a 7-point Likert-type scale ranging from 1 (not ill at all) to
7 (extremely ill) by clinicians at the patients’ admissions.

2.2.4. Biochemical Parameters

We used the following routinely collected laboratory results for the inpatient sample if
they were assessed within 8 days after the patients’ admissions: cholesterol, triglyceride,
C-reactive protein (CRP), folate acid, and vitamin B12. The values were dichotomized into
1 = within reference values, 0 = outside reference values (cholesterol: <5.2 mmol/L, triglyc-
eride: <1.7 mmol/L, CRP: <3 mg/L, folate acid: >7 nmol/L, vitamin B12: 150–700 pmol/L).
The reference values of the associated laboratory were used to dichotomize the values. No
routinely collected laboratory results were available from the outpatient sample.

2.2.5. Personal and Medical Data

The participants responded to additional questions regarding their health, nutrition
and sociodemographic variables. In addition, the questionnaire data were supplemented
with medical data and selected routine data.

Sociodemographic data: The participants were asked to state their gender, age, educa-
tion level, housing situation, and source of income. Swiss citizenship was derived from
routine medical data.

Medical data: We used the primary psychiatric diagnosis according to ICD-10 (F2 or
F3) at the patients’ admissions to the hospital (see inclusion/exclusion criteria). In addition,
the participants were asked at what age their first psychiatric problems occurred. The
participants’ prescribed medications were derived from the clinical information system.
Further, the participants were asked whether they took the medication as prescribed and
whether they took additional medications. Based on the participants’ answers, the list
of prescribed medications was modified to enable the assessment of the actual intake of
medication. According to classification models described in the literature on psychiatric
medication [31,32], the prescribed substance classes were assigned to a scale (ranging from
0 = no risk for weight gain to 3 = strong risk for weight gain) and summed up. Consequently,
the relevance of potential weight gain could be compared on the scale level. Additionally,
we asked the participants whether they took additional nutritional supplements. For the
inpatient sample, we also assessed the (in)voluntariness of the admissions based on routine
medical data.

Nutrition-related variables: We asked the participants about the presence of nutrition-
related diseases (e.g., diabetes, celiac disease, lactose intolerance, food allergies or intol-
erances, gout, further gastrointestinal diseases), which were diagnosed by a doctor or
specialist, as well as other gastrointestinal problems (e.g., swallowing, nausea, diarrhea)
and food intolerances that were self-perceived.
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The participants were asked to give answers to the following questions on a scale
from 1 to 10: Do you believe that nutritional support should be included in the standard
psychiatric treatment (1 = not at all, 10 = absolutely)? Has the relationship between mental
health and nutrition been given sufficient attention in your previous therapy (1 = not at
all, 10 = sufficient)? Answers with 6 points or more were coded as agreements with the
question contents. Further, participants were asked whether they had ever had nutrition
counselling before or wished to have it now (yes/no). For those who stated ‘yes’, the study
team informed the responsible clinicians who then initiated nutrition counselling.

2.2.6. Statistical Analyses

The interview and routine medical data were merged and analyzed in SPSS statistics
(version 28) software using case identification codes and data. For the comparison of
the samples, a sample size of n = 64 patients was calculated for each group (for details,
see the corresponding study protocol [21]). First, variables such as BMI, WHR, sum
score of prescribed medications and risk scores, as well as SCL-K-9 and PHQ-D scale
values, were calculated. The internal consistency reliability of each scale was determined
using Cronbach’s alpha. Statistical differences between inpatients and outpatients were
determined using t-tests for independent samples for continuous data and using chi-square
tests or the Fisher–Freeman–Halton exact test for categorical data. If normal distribution
was not given, the results were also calculated using the Mann–Whitney U test. In cases
of similar results and sufficient cases, the results of t-tests were reported. Associations
were determined using Pearson correlations. In addition, to determine whether severity of
symptoms and weight loss (no = 0, yes = 1) during the last weeks/months could predict
the risk of malnutrition, a logistic regression was conducted including control variables
such as gender (male = 0, female = 1), age, education (lower educated = 0, higher educated
(Matura or higher) = 1), diagnosis (F2 = 0, F3 = 1), and BMI (all variables were entered in a
single step). For all analyses, the significance level was set to 5%.

3. Results

In total, 521 eligible inpatients and 116 outpatients were screened for study partic-
ipation (see Figure 1). In both settings, more patients with affective disorders (F3) than
psychotic disorders (F2) participated in the study interviews. Nevertheless, refusal to
participate was not significantly related to diagnosis, gender, or age (p > 0.05). In the
inpatient setting, significantly more patients with F2 diagnoses could not participate in the
study because of poor mental conditions (p < 0.05) and, in the outpatient setting, the new
admissions included more F3 diagnoses.

3.1. Characteristics of the Participants

Table 1 shows the sociodemographic characteristics of the study participants. The
mean ages of the inpatients and outpatients were 39.9 years (SD = 12.9) and 40.2 years
(SD = 11.4), respectively. In the inpatient setting, more individuals had only compulsory
schooling and were dependent on a disability pension and housing support compared
to outpatients. Inpatients also had been affected by mental disorders for a longer period,
indicating a higher degree of disability in this group of patients (see Table 2).

Table 2 shows the assessed variables related to the participants’ mental condition and
nutritional status. Two-thirds of the inpatients had an F3 diagnosis, compared to 87% of
the outpatients. Most of the inpatients and all of the outpatients were voluntarily admitted
for psychiatric treatment.

According to the CGI, clinicians rated 68% of inpatients at their admissions as seriously
ill and 32% as moderately to significantly ill. In contrast, only 2% of the outpatients
were rated as seriously ill at their hospital admissions. At the time of the interview (on
average 2 weeks after admission), there were no longer significant differences in the level
of functioning (GAF categories) and symptom severity (SCL-K-9) between the inpatient
and outpatient groups (see Table 2). However, the PHQ-D scores were significantly higher
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among the outpatients because of the higher proportion of F3 diagnoses. As per the
definition, PHQ-D scores measured only depressive symptoms [28] and, therefore, PHQ-D
scores were higher in patients with F3 diagnoses (M = 15.5, SD = 5.5) compared to patients
with F2 diagnoses (M = 13.0, SD = 6.6, t = 2.2 [130], p = 0.030).

Table 1. Characteristics of the participants.

Sociodemographic Variables Inpatients (n = 65) Outpatients (n = 67)

n % n %

Gender, female 32 49 34 51
Age > 40 years 32 49 34 51

Swiss nationality 46 79 45 79
Education

Compulsory schooling 14 22 9 13
Vocational education 22 34 30 45

Matura (high school exit exam) 7 11 6 9
Higher vocational education 8 12 8 12

University 14 21 14 21
Source of income

Salary 21 32 32 47
Disability pension 18 28 5 8

Social-welfare benefits 12 18 15 22
Support by family 9 14 10 15

Savings 3 5 5 8
Unknown 2 3 0 0

Housing situation
Alone 21 32 29 43

Together with others 37 57 38 57
Residential care home 6 9 0 0

Homeless 1 2 0 0
Note. Swiss nationality: n = 7 missing values for inpatients, n = 10 missing values for outpatients.

Inpatients took more prescribed medications than outpatients (see Table 2), while
participants with F2 diagnoses (n = 34) took more prescribed medication than patients
with F3 diagnoses (M = 3.4, SD = 1.8 versus M = 2.7, SD = 1.8, t = 1.99 [130], p = 0.049).
In addition, half of the participants (45% of inpatients and 55% of outpatients) took nutri-
tional supplements, such as vitamin D, vitamin B12, magnesium, iron, or a multivitamin
preparation, in the last 3–6 months.

3.2. Nutritional Status and Risk of Malnutrition

In the inpatient setting, women averaged 67.9 kg (SD = 14.9) and 1.65 m (SD = 0.07), and
men averaged 80.6 kg (SD = 18.1) and 1.77 m (SD = 0.07) in weight and height, respectively.
In the outpatient setting, women averaged 71.1 kg (SD = 15.0) and 1.62 m (SD = 0.09),
and men averaged 92.3 kg (SD = 18.4) and 1.79 m (SD = 0.06). Most participants reported
experiencing weight changes during the last 3–6 months (see Table 2). In the inpatient
setting, 43% of the patients lost weight before admission (range 1–20 kg), and 28% gained
weight (range 1–31 kg). Conversely, 30% of the outpatients lost weight before admission
(range 2–40 kg), and 58% gained weight (range 1–20 kg). The BMI was significantly higher
in outpatients (M = 27.9, SD = 5.3) than in inpatients (M = 25.3, SD = 5.0), whereas the WHR
(M = 0.87, SD = 0.09 for women (n = 66) and M = 0.94 m, SD = 0.08 for men (n = 66)) did not
differ between the settings (see Table 2).

BMI, WHR, and weight change were not related to the type of diagnosis (F2 or F3). For
all participants (n = 132), BMI was significantly correlated with WHR (r = 0.45, p < 0.001),
weight gain (r = 0.35, p < 0.001), and weight loss (r = −0.27, p = 0.002). In addition, for
the inpatient setting, a higher BMI was associated with worse laboratory values with
proportions above the reference values for cholesterol (r = 0.38, p = 0.003), triglycerides
(r = 0.39, p = 0.002), and CRP (r = 0.40, p = 0.001).
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Table 2. Variables related to the participants’ mental condition and nutritional status.

Variables Inpatients (n = 65) Outpatients (n = 67)

n or M % or SD n or M % or SD Chi-Square or
t-Test p

Main psychiatric diagnosis (F3) 40 62 58 87 10.81 0.001
Age of first occurrence of psychiatric

problems (years) 22.7 12.3 28.0 15.3 2.17 0.032

Involuntary admission (IA) 14 23 0 0
CGI at admission to hospital 65.81 <0.001

Moderately ill (4) 4 7 9 15
Significantly ill (5) 15 25 49 83

(Extremely) seriously ill (6–7) 40 68 1 2
GAF categories (interviews, in

average 14 days after admission) 3.64 0.162

Mild impairment (GAF 61–90) 17 26 12 18
Moderate impairment (GAF 41–60) 31 48 43 64
Pervasive impairment (GAF 01–40) 17 26 12 18

SCL-K-9 (higher scores = more
psychiatric symptoms) 1.8 0.8 2.0 0.9 1.31 0.192

PHQ-D (higher scores = more
depressive symptoms) 13.4 6.3 16.3 5.1 2.83 0.005

Prescribed medication
Number of medications 3.7 2.0 2.1 1.2 5.39 <0.001

Sum score (higher scores = negative
effect on weight gain) 2.9 2.7 1.6 2.0 3.35 <0.001

BMI (kg/m2) 25.3 5.0 27.9 5.3 2.92 0.004
WHR (m) 0.9 0.1 0.9 0.1 1.02 0.310

Weight gain in last 3–6 months
Proportion (%) 18 28 39 58 12.52 <0.001

kg 1.9 4.8 3.7 4.7 2.16 0.033
Weight loss in last 3–6 months

Proportion (%) 28 43 20 30 2.49 0.114
kg 2.6 4.4 3.0 6.6 0.43 0.672

Risk of malnutrition (combined
adapted NRS and MNA-SF) 21 32 23 34 0.06 0.806

Subjective evaluation of nutritional
status (1–10 = better) 6.6 2.3 5.5 2.2 2.97 0.004

Selected routine laboratory results
(proportion within reference values)

Cholesterol (<5.2 mmol/L) 35 58 na na
Triglyceride (<1.7 mmol/L) 41 70 na na

C-reactive protein (<3 mg/L) 41 67 na na
Folate acid (>7 nmol/L) 52 93 na na

Vitamin B12 (150–700 pmol/L) 51 90 na na
Nutrition-related diseases (e.g.,

diabetes, celiac disease, food allergies) 12 19 24 36 5.01 0.025

Gastrointestinal problems (e.g.,
swallowing, nausea, diarrhea) 16 25 8 12 3.56 0.059

Food intolerances 21 32 34 51 4.62 0.032

Note. n = frequency, M = mean, Na = data not available; in case of n < 5 per cell, the Fisher–Freeman–Halton exact
test was used instead of the chi-square test; IA: n = 5 missing values; CGI: n = 6 missing values in inpatients and
n = 8 missing values in outpatients; routine laboratory results: missing values between 6% and 14%.

In addition to weight changes, a substantial proportion of the participants reported
being affected by nutrition-related diseases (e.g., diabetes, celiac disease, food allergies,
etc.), gastrointestinal problems, and subjective experienced food intolerances with a higher
proportion in the outpatient sample (see Table 2).

The results of the nutrition risk screening tools revealed that a substantial part of
the participants were at risk of malnutrition. Based on the adapted NRS, 35% of the
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inpatients and 37% of the outpatients scored 3 points or higher and, therefore, were at
risk of malnutrition. For the adapted MNA-SF, 35% of the inpatients and 28% of the
outpatients fell into the category “malnutrition” (0–7 points), 54% of the inpatients and
63% of the outpatients fell into the category “risk of malnutrition” (8–11 points), and 11%
of the inpatients and 9% of the outpatients fell into the category “normal nutritional status”
(12–14 points).

Adapted NRS scores were significantly related to adapted MNA-SF scores (Fisher’s
exact test = 24.44, p < 0.001, n = 132). To estimate the overall risk of malnutrition, the scores
were combined to make a new risk score: risk of malnutrition was only established if the
patients were categorized as “malnutrition” or “risk of malnutrition” in both screening tools.
As a result, 32% of the inpatients and 34% of the outpatients were at risk of malnutrition
(see Table 2).

Results of the logistic regression showed that the model was significant (χ2 = 35.80,
df = 7, p < 0.001) and a higher risk of malnutrition, as categorized by the new risk score,
could be predicted by more severe symptoms (SCL-K-9) and a higher weight loss. So-
ciodemographic variables (gender, age, education), diagnosis (F2 or F3), and BMI were not
significant predictors in the model (see Table 3).

Table 3. Predictors of the risk of malnutrition.

Risk of Malnutrition
Variables B SD OR (95% CI)

Constant −2.21 1.60 0.11
Gender 0.24 0.44 1.27 (0.53–3.02)

Age 0.03 0.02 1.03 (0.99–1.07)
Education −0.48 0.47 0.62 (0.25–1.55)

Diagnoses (F2 or F3) 0.13 0.51 1.14 (0.42–3.09)
BMI −0.07 0.05 0.94 (0.86–1.03)

Weight loss 1.91 0.46 6.75 (2.76–16.52) **
SCL-K-9 0.65 0.27 1.91 (1.13–3.21) *

−2LL 132.24
Omnibus test χ2 = 35.80, df = 7, p < 0.001

Nagelkerkers R2 33%
Classification accuracy 74%

Notes. n = 132, B = unstandardized regression coefficient, SD = standard deviation, OR = odds ratio, −2LL = −2
log likelihood; * p < 0.5, ** p < 0.001.

For the inpatients only, we compared the GAF scores assessed by clinicians at ad-
mission and discharge (n = 14–17 missing values in GAF scores). Inpatients at risk of
malnutrition (n = 17) had significantly lower GAF scores at admission compared to the
n = 34 inpatients with no risk of malnutrition (M = 25.7, SD = 8.9 versus M = 34.8, SD = 11.4,
t [49] = 2.88, p = 0.006). Similarly, inpatients at risk of malnutrition (n = 16) had significantly
lower GAF scores at discharge compared to the n = 32 inpatients with no risk of malnutri-
tion (M = 53.5, SD = 14.9 vs. M = 63.4, SD = 11.8, t [46] = 2.51, p = 0.015). Treatment duration
was on average 35 days, with no differences related to the risk of malnutrition.

From a subjective perspective, outpatients rated their nutritional status as significantly
lower than inpatients (see Table 2). Interestingly, the subjective evaluation of nutritional
status was not related to the objectively assessed risk score (p > 0.05). In addition, 39% of
the inpatients and 51% of the outpatients wished to receive nutrition counselling, while
half of the patients already had previous experiences with nutrition counselling. Moreover,
82% of the inpatients and 87% of the outpatients agreed that nutritional support should
be included in the standard psychiatric treatment. However, 69% of the inpatients and
71% of the outpatients stated that the topic had not been given sufficient attention in their
treatment to date.
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4. Discussion

To the best of our knowledge, this is the first study to comprehensively assess nutri-
tional status and the risk of malnutrition in a sample of inpatients and outpatients with
severe mental illness. Based on an adapted risk score from the somatic hospital setting, our
results showed that a third of psychiatric patients were at risk of malnutrition. Being at risk
of malnutrition was associated with a higher severity of symptoms and lower functioning.
A substantial proportion of the patients were affected by various nutritional problems, such
as weight gain, weight loss, dyslipidemia, diabetes, gastrointestinal problems, and food
intolerances.

The impact of nutritional status on recovery from illness, mortality, and treatment
complications such as the length of hospital stays and the rate of readmissions has long been
recognized [11,13–15]. Routine assessment of malnutrition at the patient’s admission to a
somatic hospital is widely used, but it is still missed in other settings, such as outpatients
or between the change of settings [9]. In psychiatry, due to the predominance of obesity-
and cardiovascular-related nutritional problems [4–8], the risk of malnutrition has been
completely neglected to date [8,18]. In addition, no specific nutritional risk assessment tool
exists for the psychiatric setting [8].

Therefore, in this study, we used a combination of two established and validated
nutritional risk scores of the somatic hospital setting (NRS and MNA-SF), which we
slightly adapted in order to estimate the risk of malnutrition in psychiatric patients. The
results showed that 32% of the inpatients and 34% of the outpatients exhibited a risk of
malnutrition. These results are in line with the average prevalence rate of 30% in somatic
settings using the same risk scores [11], but were lower than those in the study by Abayomi
and Hackett (2004), who indicated a risk of malnutrition in 48% of psychiatric patients
using a different nutritional risk score [18].

Our results showed no differences in the risk of malnutrition between inpatients and
outpatients at the time of the interviews, which took place about 14 days after the patients’
admissions. At the time of the interviews, the severity of symptoms (SCL-K-9) and levels of
functioning (GAF categories) were comparable in both samples. However, the results could
be different if the risk of malnutrition was directly assessed at the patients’ admissions with
usually worse levels of symptoms and functioning for inpatients (as indicated by CGI in
Table 2).

The improvement in the inpatients’ symptoms between their admissions and inter-
views is consistent with the clinical effect of the intensive inpatient treatment. In addition,
the risk of malnutrition was not related to sociodemographic variables or diagnoses (F2
or F3). These associations have to be further investigated with samples of more diverse
patients, for instance, by including elderly patients and those with other diagnoses, such
as addiction. However, the results showed that the risk of malnutrition was associated
with lower levels of functioning (GAF) in inpatients at admission and discharge from the
hospital. In line with previous research from the hospital setting [13–15], these findings
show that nutritional status has an important impact on recovery from mental illness.
Therefore, during hospital treatment, adequate nutritional support might be a cost-effective
approach for successful recovery. Overall, according to the patients’ views, nutritional
support should be included in the standard psychiatric treatment, but it has not been
sufficiently addressed so far. This mismatch between desire and availability has already
been described in previous research [7,17].

Furthermore, the results of the logistic regression analysis showed that the risk of
malnutrition could be predicted by weight loss and the severity of symptoms. Both
predictor variables were assessed by independent measures (self-reported weight loss,
SCL-K-9) from those used to assess the risk of malnutrition (BMI, intake, GAF).

On the one hand, these results validated the applied nutritional risk screening tools
and showed that they are an easy and efficient way to detect patients at risk of malnutrition.
On the other hand, and even more importantly, these results also indicated that BMI was not
a significant predictor of the risk of malnutrition. As most psychiatric patients are affected
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by obesity- and cardiovascular-related nutritional problems [4–8], the risk of malnutrition
might be overlooked. This may be the reason why the subjective evaluation of nutritional
status was not related to the objectively assessed nutritional risk score, similar to the results
of the study by Abayomi and Hackett (2004) [18].

In general, people with SMI face various nutritional barriers [6] often associated with
weight gain [8]. In line with these findings, our study revealed that 80% of the participants
reported weight changes during the last 3–6 months. Outpatients, in particular, seemed
to be affected by problems of weight gain, and their BMI (M = 27.9) was significantly
higher compared to inpatients (M = 25.3), although the latter group had a higher risk for
medication-induced weight gain based on the calculated sum score.

However, due to the cross-sectional study design, the effect of medication on weight
could not be assessed. For the inpatient sample, a higher BMI was associated with labo-
ratory values above the reference values for cholesterol, triglyceride and CRP, all known
cardiovascular risk factors [33,34]. In summary, the majority of psychiatric patients seemed
to be affected by nutritional problems leading to weight gain or weight loss. Therefore,
future studies are needed to develop a comprehensive nutritional risk screening tool for the
specific requirements of the mental healthcare setting [35]. In addition, further longitudinal
studies are needed to further examine the relationship between the severity of symptoms
and risk of malnutrition in psychiatric patients.

A limitation of our study is that we included more patients with depressive (F3) than
psychotic (F2) disorders because there were more F3 admissions in the outpatient sample,
and in the inpatient setting, more patients with F2 diagnoses were not able to participate
due to a poor mental condition. For this patient group, the structure and/or duration of the
whole interview (for more details, see study protocol [21]) might have been inappropriate.
Although we did not find relevant differences between F2 and F3 diagnoses in relation
to our research question, the imbalance in diagnosis might reduce the generalization of
the results.

Another limitation is that the study is partly based on self-reports, and these may not
be accurate. In addition, in the inpatient setting, there might have been more participants
with a genuine interest in the topic, in contrast to the outpatient sample, which had a
very high response rate. Further, we had no routinely collected laboratory values in the
outpatient setting, and the correlation between laboratory values and BMI could have only
been shown in the inpatient sample.

5. Conclusions

The results of this study showed that most patients with SMI are affected by nutritional
problems, while inpatients and outpatients seem to have different nutritional needs. On
average, inpatients are more affected by weight loss, and outpatients are more affected by
weight gain. Despite the predominance of overweight and associated risk factors, there
was a substantial proportion of participants at risk of malnutrition: 32% of inpatients and
34% of outpatients, as predicted by the severity of symptoms and weight loss.

Consequently, we recommend the development of a specific risk screening tool for the
mental healthcare setting, which includes items covering overnutrition and undernutrition
(e.g., gain or loss of appetite, weight gain or loss) and other important factors such as
medication and severity of symptoms. Routine assessment of patients’ nutritional status
should be established as part of psychiatric treatment in the same way it is done in the
somatic hospital setting, using validated tools rather than subjective evaluations conducted
by clinical staff or the patients themselves.

The last and most important point is that psychiatric patients should receive adequate
nutritional support during their psychiatric treatment, and its access/availability in mental
healthcare treatment should be improved.



Int. J. Environ. Res. Public Health 2023, 20, 109 12 of 13

Author Contributions: Conceptualization, F.H. and S.M.; methodology and formal analysis, L.R.,
F.H. and S.M.; investigation and data collection, L.R., F.H., S.M., K.W. and S.H.; writing—original
draft preparation, L.R.; editing F.H., S.M. and S.V.; supervision, S.V. and E.S.; project administration,
L.R.; funding acquisition, F.H. and S.M. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was partially funded by Foundation for the encouragement of Nutrition
Research in Switzerland (grant number: 551_Rev). The SFEFS was not involved in the chosen study
design, data collection, analysis or interpretation of the data, preparation, and review and approval
of the manuscript.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Swiss Ethics Committee, Switzerland (2019-01485).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The dataset generated for the current study is available from the last
author (S.M.) upon written request.

Acknowledgments: The authors thank Simone Rössler and Patrizia Skraban for their valuable
support in data collection.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Thornicroft, G. Premature death among people with mental illness. BMJ 2013, 346, f2969. [CrossRef] [PubMed]
2. Walker, E.R.; McGee, R.E.; Druss, B.G. Mortality in mental disorders and global disease burden implications: A systematic review

and meta-analysis. JAMA Psychiatry 2015, 72, 334–341. [CrossRef] [PubMed]
3. Lawrence, D.; Hancock, K.J.; Kisely, S. The gap in life expectancy from preventable physical illness in psychiatric patients in

Western Australia: Retrospective analysis of population based registers. BMJ 2013, 346, f2539. [CrossRef] [PubMed]
4. Firth, J.; Stubbs, B.; Teasdale, S.B.; Ward, P.B.; Veronese, N.; Shivappa, N.; Hebert, J.R.; Berk, M.; Yung, A.R.; Sarris, J. Diet as a hot

topic in psychiatry: A population-scale study of nutritional intake and inflammatory potential in severe mental illness. World
Psychiatry 2018, 17, 365–367. [CrossRef]

5. Teasdale, S.B.; Ward, P.B.; Samaras, K.; Firth, J.; Stubbs, B.; Tripodi, E.; Burrows, T.L. Dietary intake of people with severe mental
illness: Systematic review and meta-analysis. Br. J. Psychiatry 2019, 214, 251–259. [CrossRef]

6. Teasdale, S.B.; Samaras, K.; Wade, T.; Jarman, R.; Ward, P.B. A review of the nutritional challenges experienced by people living
with severe mental illness: A role for dietitians in addressing physical health gaps. J. Hum. Nutr. Diet 2017, 30, 545–553. [CrossRef]

7. Firth, J.; Siddiqi, N.; Koyanagi, A.; Siskind, D.; Rosenbaum, S.; Galletly, C.; Allan, S.; Caneo, C.; Carney, R.; Carvalho, A.F.; et al.
The Lancet Psychiatry Commission: A blueprint for protecting physical health in people with mental illness. Lancet Psychiatry
2019, 6, 675–712. [CrossRef]

8. Hancox, L.E.; Lee, P.S.; Armaghanian, N.; Hirani, V.; Wakefield, G. Nutrition risk screening methods for adults living with severe
mental illness: A scoping review. Nutr. Diet 2021, 79, 349–363. [CrossRef]

9. de van der Schueren, M.A.E.; Jager-Wittenaar, H. Malnutrition risk screening: New insights in a new era. Clin. Nutr. 2022, 41,
2163–2168. [CrossRef]

10. Soeters, P.B.; Reijven, P.L.; van Bokhorst-de van der Schueren, M.A.; Schols, J.M.; Halfens, R.J.; Meijers, J.M.; van Gemert, W.G. A
rational approach to nutritional assessment. Clin. Nutr. 2008, 27, 706–716. [CrossRef]

11. Schuetz, P.; Seres, D.; Lobo, D.N.; Gomes, F.; Kaegi-Braun, N.; Stanga, Z. Management of disease-related malnutrition for patients
being treated in hospital. Lancet 2021, 398, 1927–1938. [CrossRef] [PubMed]

12. Barker, L.A.; Gout, B.S.; Crowe, T.C. Hospital malnutrition: Prevalence, identification and impact on patients and the healthcare
system. Int. J. Environ. Res. Public Health 2011, 8, 514–527. [CrossRef] [PubMed]

13. Kaegi-Braun, N.; Mueller, M.; Schuetz, P.; Mueller, B.; Kutz, A. Evaluation of Nutritional Support and In-Hospital Mortality in
Patients With Malnutrition. JAMA Netw. Open 2021, 4, e2033433. [CrossRef]

14. Guenter, P.; Abdelhadi, R.; Anthony, P.; Blackmer, A.; Malone, A.; Mirtallo, J.M.; Phillips, W.; Resnick, H.E. Malnutrition diagnoses
and associated outcomes in hospitalized patients: United States, 2018. Nutr. Clin. Pr. 2021, 36, 957–969. [CrossRef] [PubMed]

15. Schuetz, P.; Fehr, R.; Baechli, V.; Geiser, M.; Deiss, M.; Gomes, F.; Kutz, A.; Tribolet, P.; Bregenzer, T.; Braun, N.; et al. Individualised
nutritional support in medical inpatients at nutritional risk: A randomised clinical trial. Lancet 2019, 393, 2312–2321. [CrossRef]
[PubMed]

16. Reber, E.; Gomes, F.; Vasiloglou, M.F.; Schuetz, P.; Stanga, Z. Nutritional Risk Screening and Assessment. J. Clin. Med. 2019,
8, 1065. [CrossRef]

17. Mueller-Stierlin, A.S.; Cornet, S.; Peisser, A.; Jaeckle, S.; Lehle, J.; Moerkl, S.; Teasdale, S.B. Implications of Dietary Intake and
Eating Behaviors for People with Serious Mental Illness: A Qualitative Study. Nutrients 2022, 14, 2616. [CrossRef]

http://doi.org/10.1136/bmj.f2969
http://www.ncbi.nlm.nih.gov/pubmed/23674141
http://doi.org/10.1001/jamapsychiatry.2014.2502
http://www.ncbi.nlm.nih.gov/pubmed/25671328
http://doi.org/10.1136/bmj.f2539
http://www.ncbi.nlm.nih.gov/pubmed/23694688
http://doi.org/10.1002/wps.20571
http://doi.org/10.1192/bjp.2019.20
http://doi.org/10.1111/jhn.12473
http://doi.org/10.1016/S2215-0366(19)30132-4
http://doi.org/10.1111/1747-0080.12652
http://doi.org/10.1016/j.clnu.2022.08.007
http://doi.org/10.1016/j.clnu.2008.07.009
http://doi.org/10.1016/S0140-6736(21)01451-3
http://www.ncbi.nlm.nih.gov/pubmed/34656286
http://doi.org/10.3390/ijerph8020514
http://www.ncbi.nlm.nih.gov/pubmed/21556200
http://doi.org/10.1001/jamanetworkopen.2020.33433
http://doi.org/10.1002/ncp.10771
http://www.ncbi.nlm.nih.gov/pubmed/34486169
http://doi.org/10.1016/S0140-6736(18)32776-4
http://www.ncbi.nlm.nih.gov/pubmed/31030981
http://doi.org/10.3390/jcm8071065
http://doi.org/10.3390/nu14132616


Int. J. Environ. Res. Public Health 2023, 20, 109 13 of 13

18. Abayomi, J.; Hackett, A. Assessment of malnutrition in mental health clients: Nurses' judgement vs. a nutrition risk tool. J. Adv.
Nurs. 2004, 45, 430–437. [CrossRef]

19. Kondrup, J.; Rasmussen, H.H.; Hamberg, O.; Stanga, Z. Nutritional risk screening (NRS 2002): A new method based on an
analysis of controlled clinical trials. Clin. Nutr. 2003, 22, 321–336. [CrossRef]

20. Kaiser, M.J.; Bauer, J.M.; Ramsch, C.; Uter, W.; Guigoz, Y.; Cederholm, T.; Thomas, D.R.; Anthony, P.; Charlton, K.E.;
Maggio, M.; et al. Validation of the Mini Nutritional Assessment short-form (MNA-SF): A practical tool for identification of
nutritional status. J. Nutr. Health Aging 2009, 13, 782–788. [CrossRef]

21. Hotzy, F.; Risch, L.; Mötteli, S. Nutritional Needs in Mental Healthcare: Study Protocol of a Prospective Analytic Observational
Study Assessing Nutritional Status, Eating Behavior and Barriers to Healthy Eating in Psychiatric Inpatients and Outpatients
Compared to Healthy Adults. Front. Psychiatry 2022, 13, 906234. [CrossRef] [PubMed]

22. Mötteli, S.; Schori, D.; Schmidt, H.; Seifritz, E.; Jäger, M. Utilization and Effectiveness of Home Treatment for People With
Acute Severe Mental Illness: A Propensity-Score Matching Analysis of 19 Months of Observation. Front. Psychiatry 2018, 9, 495.
[CrossRef] [PubMed]

23. Zumstein, N.; Riese, F. Defining Severe and Persistent Mental Illness-A Pragmatic Utility Concept Analysis. Front. Psychiatry
2020, 11, 648. [CrossRef]

24. LimeSurvey: An Open Source Survey Tool. Available online: http://www.limesurvey.org (accessed on 3 October 2022).
25. Hall, R.C. Global assessment of functioning. A modified scale. Psychosomatics 1995, 36, 267–275. [CrossRef] [PubMed]
26. Rubenstein, L.Z.; Harker, J.O.; Salvà, A.; Guigoz, Y.; Vellas, B. Screening for undernutrition in geriatric practice: Developing the

short-form mini-nutritional assessment (MNA-SF). J. Gerontol. Ser. A Biol. Sci. Med. Sci. 2001, 56, M366–M372. [CrossRef]
27. Prinz, U.; Nutzinger, D.O.; Schulz, H.; Petermann, F.; Braukhaus, C.; Andreas, S. Comparative psychometric analyses of the

SCL-90-R and its short versions in patients with affective disorders. BMC Psychiatry 2013, 13, 104. [CrossRef]
28. Kroenke, K.; Spitzer, R.L.; Williams, J.B. The PHQ-9: Validity of a brief depression severity measure. J. Gen. Intern. Med. 2001, 16,

606–613. [CrossRef] [PubMed]
29. Löwe, B.; Kroenke, K.; Herzog, W.; Gräfe, K. Measuring depression outcome with a brief self-report instrument: Sensitivity to

change of the Patient Health Questionnaire (PHQ-9). J. Affect. Disord. 2004, 81, 61–66. [CrossRef]
30. Busner, J.; Targum, S.D. The clinical global impressions scale: Applying a research tool in clinical practice. Psychiatry 2007, 4,

28–37.
31. Zimmermann, U.; Kraus, T.; Himmerich, H.; Schuld, A.; Pollmächer, T. Epidemiology, implications and mechanisms underlying

drug-induced weight gain in psychiatric patients. J. Psychiatr. Res. 2003, 37, 193–220. [CrossRef]
32. Benkert, O.; Hippius, H. Kompendium der Psychiatrischen Pharmakotherapie, 13th ed.; Springer: Berlin, Germany, 2021.
33. Yusuf, S.; Hawken, S.; Ounpuu, S.; Dans, T.; Avezum, A.; Lanas, F.; McQueen, M.; Budaj, A.; Pais, P.; Varigos, J.; et al. Effect of

potentially modifiable risk factors associated with myocardial infarction in 52 countries (the INTERHEART study): Case-control
study. Lancet 2004, 364, 937–952. [CrossRef] [PubMed]

34. Choi, J.; Joseph, L.; Pilote, L. Obesity and C-reactive protein in various populations: A systematic review and meta-analysis. Obes.
Rev. 2013, 14, 232–244. [CrossRef] [PubMed]

35. Teasdale, S.B.; Moerkl, S.; Moetteli, S.; Mueller-Stierlin, A. The Development of a Nutrition Screening Tool for Mental Health
Settings Prone to Obesity and Cardiometabolic Complications: Study Protocol for the NutriMental Screener. Int. J. Environ. Res.
Public Health 2021, 18, 11269. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1046/j.1365-2648.2003.02926.x
http://doi.org/10.1016/S0261-5614(02)00214-5
http://doi.org/10.1007/s12603-009-0214-7
http://doi.org/10.3389/fpsyt.2022.906234
http://www.ncbi.nlm.nih.gov/pubmed/35774087
http://doi.org/10.3389/fpsyt.2018.00495
http://www.ncbi.nlm.nih.gov/pubmed/30364109
http://doi.org/10.3389/fpsyt.2020.00648
http://www.limesurvey.org
http://doi.org/10.1016/S0033-3182(95)71666-8
http://www.ncbi.nlm.nih.gov/pubmed/7638314
http://doi.org/10.1093/gerona/56.6.M366
http://doi.org/10.1186/1471-244X-13-104
http://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
http://doi.org/10.1016/S0165-0327(03)00198-8
http://doi.org/10.1016/S0022-3956(03)00018-9
http://doi.org/10.1016/S0140-6736(04)17018-9
http://www.ncbi.nlm.nih.gov/pubmed/15364185
http://doi.org/10.1111/obr.12003
http://www.ncbi.nlm.nih.gov/pubmed/23171381
http://doi.org/10.3390/ijerph182111269
http://www.ncbi.nlm.nih.gov/pubmed/34769787

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Measures 
	Anthropometric Measures and Weight Changes 
	Nutrition Risk Screening 
	Mental Condition 
	Biochemical Parameters 
	Personal and Medical Data 
	Statistical Analyses 


	Results 
	Characteristics of the Participants 
	Nutritional Status and Risk of Malnutrition 

	Discussion 
	Conclusions 
	References

