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Abstract

Introduction: The life expectancy of patients with severe mental illness (SMI) is shortened by
15-20 years compared to the average population. This is mainly due to cardiovascular disease
(CVD). Many modifiable risk factors for CVD such as diabetes type 2 (DMT2) and the
metabolic syndrome (MetS) are prevalent in SMI patients. Anti-psychotic medication is also
known to increase appetite and promote weight gain. SMI patients have previously been
found to lead unhealthy lifestyles with little exercise, unhealthy dietary habits, frequent
smoking, and high alcohol consumption. Food based dietary guidelines (FBDG) in Norway
have been developed to promote a healthy diet and avoid premature death and morbidity. A
previous assessment in Asker experienced barriers regarding somatic screening and dietary
assessment of SMI patients, and knowledge of Norwegian SMI patient’s lifestyle is still
limited. In this study we hypothesized low compliance to FBDG and recommendations for
exercise, high prevalence of metabolic syndrome (MetS) and deviant biomarkers for liver
enzymes and micronutrients. Methods: Adult SMI-patients (schizophrenia spectrum-/bipolar
disorder) receiving treatment in Asker, Norway was included in this study. Anthropometric
measures and blood samples relevant to assess risk for CVD were collected from all
participants. Compliance to FBDG were assessed with an online FFQ. Lifestyle related
statements were documented for qualitative nuancing. New data was merged with the
assessment from 2022 and analyzed together. Results: Forty-two SMI-patients (male=23,
female=18) were assessed between 2021 and 2023. Mean age was 41.5 years (+SD 12.1), and
obesity (BMI > 30 kg/m?) were highly prevalent with the median BMI being 29.9 kg/m? (+SD
5,4). In 42 participants, 67% were deemed abdominally obese, and the mean waist
circumference (WC) was 106.2 cm (+12.8). MetS was present in 50% of the participants, and
serum total cholesterol, LDL- and non-HDL cholesterol exceeded the treatment goals for
high-risk individuals. Vitamin D deficiency was identified in 17.3% of the subjects, but the
median (nmol/L) of 79.7 (£SD 38.3) in men and 75.8 (£SD 17.1) in women indicated that
serum concentration of vitamin D was too low. The median Diet Score was 7.5,
corresponding to low/moderate compliance to FBDG. Reported exercise was below the
recommended amount but might be even lower due to recall- and social desirability bias.
Smoking was more prevalent than in average Norwegians, while reported alcohol intake was
lower than expected. Conclusion: Obesity and MetS was highly prevalent, posing the SMI-
patients at high risk for CVD. Compliance to FBDG was low, and physical activity level was
below recommended. SMI-patients in Norway are thought to benefit from lifestyle-based

interventions led by dietary professionals.
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1. Background

1.1 Severe Mental IlIness
SMI is a term used for mental disorders which vigorously reduces the level of functioning,

ability to self-care, and quality of life of those affected. SMI’s vary in both neurocognitive
pathophysiology and presentation of symptoms (1). Most SMI diagnoses are thought to result
from both genetic susceptibility and environmental exposure (2-4). Those suffering from a
SMI are often not capable of maintaining employment, depending on the severity of their
symptoms (5). Taken together, SMI constitutes a detrimental economic, social, and personal
cost when measured as years of life lost to premature mortality, and years lived with
morbidity (6-8).

1.1.1 Schizophrenia and Psychosis Disorders

Schizophrenia (SCZ) is considered the most severe psychotic disorder (9). This SMI is a
complex neuropsychiatric syndrome; demonstrating that it is diagnosed by symptomatic
presentation. Mental afflictions with SCZ-characteristics are often collectively referred to as
schizophrenia spectrum disorders (SSD) (10). In the ICD-10 registry for psychiatric- and
behavioral disorders, SSDs include diagnoses between F20 and F29 (1). Diagnoses that are
encompassed under SSD are recognized by derangement of emotions, belief, perception and
cognitive function (11). SSDs present with both negative and positive symptoms. These
symptoms are often continuously present, in varying degree and proportion to each other. In
periods where the illness intensifies, positive and
|
1/

negative symptoms can overwhelm the patient’s normal

cognitive function (12).

Positive symptoms: Psychosis

SCZ/SSD diagnosis require that positive symptoms are

present. ‘Positive symptoms’ are intuitively misleading,

implying that they have a beneficial impact on those

affected. But, ‘positive’ solely refers to mental

perceptions being present in addition to normal

Figure 1:Positive symptoms entails hallucinations, — sensatory experiences in the patient. Positive symptoms
delusions and paranoid conceptions that poses

detrimental stress on the person afflicted. include hallucinations, delusion, and paranoid

conceptions, which are known symptoms of psychosis.



Hallucinations and delusions might disturb visual impressions and entail hearing voices. This
often results in a state of grave confusion and anxiety in the affected person (10). Qualitative
assessments of experiences in SCZ patients confirms the detrimental consequences that

psychosis entails (12)

Negative symptoms: Apathy and loss of affection

Besides the positive symptoms, patients suffering from
SSDs are likely to experience loss of mental attributes;
referred to as negative symptoms. These symptoms include
apathy, indifference, emotional dissociation, depression,

and derangement of concentration (9). Such symptoms

often lead to self-isolation, impairment of social

functioning and limits work ability. Ability to organize, _ _ :
Figure 2: Negative symptoms deprives the

think in a structured manner and working memory are patient of usual abilities, and include
depression, loss of affection, feeling of
often affected too (9). dissociation and inability to function

properly in work- or education related tasks.

Prevalence and prognosis

The lifetime risk of developing an SSD has persistently been estimated to 1% (10). In
Norway, that accounts for 5-600 diagnosed cases each year. People who undergo psychosis
typically experience symptoms for the first time during early adulthood (16-35 years of age).
The disease can vary in symptom manifestation and severity during the life course (9). The
recovery rate from SSDs have been estimated to 14%, implying that 1 out of 7 patients who

develop a SSD will recover completely (16).

1.1.2 Bipolar disorder

Bipolar Disease (BPD) is encompassed in the ICD-10 chapter of affective disorders, F30-39
(1). BPD, including all subtypes, are neurobiologically or clinically related to the formerly
used diagnosis manic-depressive psychosis, but does not have to entail positive symptoms
(17). BPD is generally characterized by profound alterations in mood and perception. The
mood of BPD-patients manifests as opposite poles, hence the name bipolar disorder. The
“poles” present as manic periods with excitation and increased levels of energy, followed by
periods of depression (18). Severe BPD may also present with psychotic functioning and

delusions.



Manic symptoms

Manic periods in BPD are recognized by increased energy,
flood of ideas and speech, hyperactivity, and decreased desire
to sleep. Such symptoms are present in hypomanic episodes,
known to be less severe than actual mania. During full-blown

mania, delusions and behavioral disturbance increase

progressively into psychosis, disrupting the patients perception
of reality severely (19). Mania and hypomania include
elevated mood with both euphoria and agitation. A manic
period, with its euphoric character, might be perceived as
Figure 3: Persons experiencing a manic - jntensely positive for the affected person while it lasts.

episode might undertake an uncritical and

over-energetic character. The manic episode  However it can lead to negative consequences following the
may be experienced as overwhelmingly o ]
positive while it lasts but might also provoke — uncritical character affected patients often undertake (20).

behavior with adverse repercussions.

Depressive symptoms

Untreated depressive phases of BPD can last 6-9 months, and are characterized by apathy,
lack of initiative and interest. Inability to react emotionally can be the most outspoken clinical
symptom of depression in BPD (18). Hormones regulating circadian rhythm are influenced
during depressive phases, leading to alterations in sleep pattern and hypersomnia (21).
Symptoms of anxiety can be present during depressive phases in BPD, leading to social

isolation (18).

BPD type 1 and -2
Many subtypes of BPD exist, separated by the severity of illness and nature of symptoms. The

main division is based upon presentation of the elevated mood; BPD type 1 is characterized
by manic and depressive mood, while BPD type 2 is characterized by depressive and
hypomanic episodes, which is a milder form for mania (22). Generally, BPD 1 is considered
the more detrimental subtype of the two, as psychosis is the symptom leading to most
functional impairment. BPD type 1 patients have been found to suffer from poorer quality of
life and lower work ability than healthy controls (23, 24).

Prevalence and prognosis
BPD type 1 occurs in 0.5-1% of the population, while BPD type 2 in as much as 2.5% (25).

There is a strong genetic component associated with BPD, proposing children of BPD-



patients to 10 times higher risk of developing BPD (26). Traumatic events might also provoke
establishment of BPD. Disease debut is common in teenage, while it may present as
behavioral disturbance, social anxiety and introversion already in childhood (18). Many BPD-
patients need lifelong treatment, including medicines that stabilizes mood and improve life

performance and -quality (25).

1.1.3 Treatment of SMI

SMI-patients require lifelong treatment. In Norway, patients receive therapy in different

sections of psychiatric health wards, based on their needs and level of functioning. This study
is focused on patients receiving treatment in Asker, Norway. Asker District Psychiatric
Center (DPS) is a psychiatric outpatient clinic in Asker, which investigates and treats more

than 1800 people over the age of 18 for mental disorders and drug problems.

1.1.4 Out-patient treatment

Many patients with an SMI are directed to out-patient treatment in the psychiatric ward.
These patients are more likely to manage selfcare and ordinary life tasks and can meet for
scheduled appointments with mental care providers. In this study, mental care providers in
Asker DPS contacted eligible SMI-patients that received out-patient treatment to propose

study participation.

1.1.5 Special-care facilities (ambulant services)

Other SMI- patients require more support and are less likely to meet for scheduled
appointments in an outpatient setting. Such patients might need close contact with mental care
providers, including home visits and ambulant service. The Flexible Assertive Community
Treatment (FACT) -model is a model for psychiatric treatment that aims to provide as much
or little support as each patient needs, in order to promote patients’ self-management and
feeling of proficiency (27). FACT is an underlying section of the psychiatric ward in Asker,
providing mental care and help with different life tasks for various psychiatric patients. The
distribution between high- and low priority patients is dynamic, and patients can be moved

between these groups according to their current phase of illness (27).

1.1.6 In-patient treatment

Hospitalization of SMI-patients can be due to acute circumstances in their mental illness,

where they might constitute a danger to themselves or their surroundings. Such events can be



mania, psychosis, or severe depressive phases. In cases where these conditions pose suicidal
risk on the patient, long term hospitalization in special psychiatric facilities can be necessary.
If the mentioned phases are thought to be short term and does not constitute suicidal hazard,
patients can be voluntarily hospitalized in psychiatric care facilities. In Asker DPS, 24-hour
treatment is offered to patients who need stabilization and continuous treatment up to a few
weeks. The study at hand invited patients from the 24-hour section in Asker (Sikta). These

patients have ability to consent and are hospitalized with an average duration of 14 days.

1.2 Anti-Psychotic medication
During psychosis, there is a hyperdopaminergic state in the brain and central nervous system.

This is the main target of alteration with medical treatment (28). Anti-Psychotic (AP) drugs
function by modulating distorted receptor activity, leading to a relief of psychotic symptoms.
Currently, more than 20 different AP-drugs are prescribed for psychosis in patients with SSD
and BPD. Each AP drug have slightly different working mechanism, efficacy, and
presentation of side effects (29, 30).

1.2.1 First Generation AP-medication

The first AP agents were invented around 1950 and are known today as First-Generation AP
(FGA) medication. FGA medication acts by blocking dopamine receptors, which downscales
psychosis symptoms. Side effects of FGA-medication include indifference, sedation,
Parkinson-like motoric symptoms and hyperprolactinemia (31). Introduction of FGA
medication like chlorpromazine was a crucial first step in evolving sufficient and humane AP

treatment of SMI patients with psychosis symptoms (32).

1.2.2 Second-Generation AP-medication

Second-generation AP (SGA) agents were developed later in the 2000 century. The effect of
SGA medication is more specific than FGA, and less afflicted with parkinsonism, agitation,
and hyperprolactinemia. However, there are numerous other side effects following SGA-
medication, with varying severity of repercussions with different drug types (33). Well known
side effects of SGA agents are those afflicting metabolism and increasing appetite, leading to
weight gain, and comprised metabolic health (34). However, SGA medication has
consistently proved to be more potent, and cause less extra-pyramidal side-effects than FGA
agents (35).



1.2.3 Challenged compliance to AP-medication

AP-medication is a crucial component in the treatment of psychosis in SMI. However,
patients might be discouraged to sustain AP-medication when experiencing unpleasant side-
effects. Limiting side effects is therefore important to increase patients’ compliance to AP-
medication (33). An important goal in SMI-treatment is to model a tolerable medication plan,
both regarding type of medication, dosage, and administration form. Oftentimes, an emerging

dilemma is to balance the burden of AP-induced side effects with the treatment effect (33).

1.3 Somatic health in SMI patients
Patients with an SMI have 15-20 years shorter life expectancy relative to the general

population (36). This is also the case in well-developed countries such as our neighboring
ones in Scandinavia (37, 38). In a register-based cohort study including more than 100.000
SMI patients living in Denmark, Finland and Sweden, researchers found the patients to have a
shortage of 11-20 years compared to the life expectancy of mentally healthy inhabitants.
Standardized mortality rates were 2-3 times higher in SMI afflicted persons, for both BPD
and SCZ. The increased mortality was not explained by unnatural causes like suicide or
accidents, but arising from regular somatic diseases, especially those of the cardiovascular

system (37).

1.3.1 Cardiovascular disease

CVD includes several types of pathologic conditions, including coronary heart -,
cerebrovascular-, peripheral arterial-, rheumatic heart- and congenital heart disease, as well as
deep vein thrombosis and pulmonary embolism (39). Worldwide, CVD accounted for 32% of
all deaths in 2019. Noncommunicable diseases caused 17 million premature deaths in 2019,
and 38% of these were due to CVD (39). The main reason for premature death in SMI
patients has proved to be CVD (40, 41).

1.3.2 Pathophysiology of atherosclerotic cardiovascular disease (ACVD)

Atherosclerosis is a CVD affecting the blood vessels, but with repercussions affecting the
entire circulatory system. Atherogenesis, development of atherosclerotic lesions, is a complex

process provoked by multiple physiological factors.

In short, atherosclerosis is present when the inside of the arteries develops lesions and get

thickened by a lipid containing substance called plaque. This causes calcification and



narrowing of the blood vessels, with subsequent restrained blood flow. Destabilization and
secession of plaque generating blood clots is a feared consequence of atherosclerosis, that

may cause myocardial infarction or ischemic stroke.

Atherosclerotic lesions is caused by retention of lipid cells in the intima of the artery is
facilitated by inflammation of the endothelial cells as well as elevated levels of blood
cholesterol (42). Chronic inflammation and high blood glucose drive atherosclerosis.
Inflammation increases endothelial permeability and accumulation of debris, leading to the
release of proinflammatory cytokines. Elevated blood glucose modifies lipid particles,
increasing oxidative stress and activating the protein kinase C-pathway (42), leading to the

initiation of atherosclerosis.

1.3.3 Disease burden of ACVD
Atherosclerotic CVD (ACVD) is on the course

of becoming the leading reason for morbidity

and mortality worldwide (43). Globally,
myocardial infarction and ischemic stroke are
the two leading causes of death, and responsible
for most years of life lost as well as loss of
disability-adjusted life years (44).

1.3.4 Genetic and modifiable disposition

Figure 4: Risk factors for atherosclerotic cardiovascular

There are many conditions predisposing for disease, associated with severe mental illness include
) ) impairment of metabolism, obesity, hypertension, unhealthy
atherosclerosis and CVD, among them genetic diet, sedentary behavior, and anti-psychotic medication.

variation (45). Somatic health conditions are usually multi-faceted, but in regard of ACVD it
is fundamental to address lifestyle and behavior coupled to increased ACVD risk. This entails
smoking, inactivity, unhealthy diet, adverse use of medication among adverse metabolic

conditions that increases the risk for ACVD development (46).

1.4 Metabolic risk factors for ACVD
Hyperglycemia, hyperlipidemia, hypertension, and obesity are underlying factors that drive

the development of ACVD (47). These metabolic conditions are comprised in the umbrella
diagnosis known as the Metabolic Syndrome (MetS). Risk factors for MetS are preventable,

and if already prevalent, reversible at least to some degree (48, 49).



JHDL Cholesterol 1.4.1 The Metabolic Syndrome
F: <1,3 mmol /L

M: <1,0 mmol/L

MetS is defined as co-occurrence of 3 or more
of 5 metabolic hallmarks for increased ACVD-
risk: dyslipidemia, elevated fasting glucose and

-triglycerides (TG), hypertension, obesity
4 Fasting Glucose

> 5,6 mmol/L and/or central obesity (50). Cut off-values for

each condition is presented in figure 5.

Figure 5: Diagnosis Criteria for The Metabolic Acknow|edging that the morta“ty from CVD is
Syndrome (MetS). Co-existence of at least 3
conditions qualifies for MetS diagnosis. WHO 2009  increased in patients with SMI, it is important to
address that also MetS, obesity and diabetes mellitus type 2 (DMT2) are more prevalent in
this group, compared to mentally healthy controls (51-53). Taken together, SMI patients are
more than 58% more likely to be afflicted with MetS

than healthy controls (54).

.. LDL Ch
. . - <1.8 mmol/L
1.4.2. Dyslipidemia and treatment goals

Diagnosis criterions for MetS include limits for HDL

cholesterol and TG regarding harmful levels of blood b ity g%
lipids. However, other blood lipid-parameters are also % TG HDL
important to appraise the risk for ACVD. Generally, -
Total serum Cholesterol (TC) is considered slightly " E oot o
elevated when exceeding 6 mmol/L, elevated if >7 _ Total Ch “non-HDL Ch .
<4 mmol/L <2.6 mmol/L
mmol/L and severely so when >8 mmol/L (55). LDL-
cholesterol is recommended to be kept <3mmol/L (55). Figure 6: Individuals at high risk for
atherosclerotic cardiovascular disease are
However, these limits might not be optimal treatment recommended to aim for lower levels of lipids
) ) . . ) associated with increased atherogenesis: LDL-Ch
goals for an “at-risk” population like SMI patients. Since levels <1.8 mmol/L, non-HDL-Ch <2.6 mmol/L

] . . e e . and total-Ch <4 mmol/L. Ch; Cholesterol.
the risk of ACVD is elevated in SMI individuals,

ESC/EAS guidelines, suggesting LDL kept <1.8 mmol/L and non-HDL cholesterol <2.6
mmol/L could be appropriate targets for SMI-patients. ESC/EAS recommends total
cholesterol to be <4mmol/L (56).



1.5 Unhealthy lifestyle in SMI patients
Unhealthy diet and sedentary behavior increase the risk for obesity, DMT2 and MetS, and are

modifiable risk factors for development of ACVD. Prevention of the mentioned conditions is

possible by intervening with diet and physical activity (57).

SMI patients are known to eat unhealthier and engage less in exercise. Smoking, alcohol, and
use of prohibited substances also alters the risk for CVD, and these habits are more inherent
in persons with SMI (58). AP drugs potently increases appetite and preference for energy
dense food, which often leads to substantial weight gain (59). These risk factors represent
independent points of why SMI patients are excessively liable to develop MetS, obesity and
DMT2.

1.5.1 Diet of SMI patients
Comprehensive reports have stated that patients with SMI have unfortunate dietary patterns

with high amounts of saturated fat, refined carbs and highly processed foods, and low intake
of fiber, fruit, vegetables, and fish (60-62). Socioeconomic status is intertwined with dietary
choices, explaining why persons with low income and education, such as SMI patients, might
have a less healthy diet (63, 64). Depressive symptoms of SCZ and BPD are of importance
when considering underlying reasons for why this patient group finds little interest in
planning, preparing, and consuming a wholesome diet. There is even suggestions that
underlying genetic mechanisms that predisposes SMI, both potentiates the urge to eat

unhealthy food and causes impairment in glucose metabolism (65).

1.5.2 Physical Activity level of SMI patients

In recent studies, SMI patients have proved to be more inactive than healthy controls (60, 66).
Less engagement in exercise can be partly explained by some of the negative symptoms
associated with SMI; lack of initiative and interest, poorer selfcare, social anxiety and
isolation. There is also a plausible connection between socioeconomic status and engagement
in exercise (67, 68). In addition, many psychotropic agents have proved to increase sedation
(69, 70). Reviews of the current knowledge have concluded that physical training offer both
somatic and psychiatric relief in patients with mental illness (71). The biggest effect on
anthropometric and biochemical outcomes was achieved when exercise was applied in

addition to a dietary intervention, according to reviews from 2015 and 2021 (72, 73).



Programs with moderate to vigorous aerobic exercise seems to be especially useful in

improving somatic co-morbidity in SMI patients (74, 75).

1.5.3 Disordered eating behavior in SMI

Eating disorders include behavior that leads to excessive energy intake and weight gain, such
as binge eating, emotional- and comfort eating, continuous snacking and eating at night (76).
A recent meta-analysis concluded that while the lifetime prevalence of anorexia- and bulimia
nervosa was 0.16% and 0.63% respectively, as much as 1.53% of the general population
would suffer from a binge eating disorder (BED) during their life scope (77). The link
between disordered eating behavior and SMI have previously been established (78, 79). The
prevalence of bulimia and BED was assessed in 156 patients with an SSD. While no cases of
bulimia were identified, 23% of the patients suffered from a BED (76). This aligns with
evidence from the psychiatric ward of SMI patients, with both overeating and refusal of food
being present (80, 81). Disordered eating behavior has proved to be closely related to the

manifestation of positive symptoms in SSD-patients (81).

1.5.4 Smoking, alcohol, and substance abuse in SMI

Known to be a causal risk factor for CVD, smoking is documented to be highly prevalent in
persons with an SMI. SSD patients have been reported to be frequent smokers of tobacco,
even more than other SMI patients (82). Also patients with BPD were found to smoke heavily
compared to the general population (83). Furthermore, research of this matter has found that
smoking is associated with increased suicidal risk, proving that there is a consistent relation

between tobacco smoking and mental unhealthiness (84, 85).

Besides smoking (regular) tobacco, a Danish cohort study reported an alarmingly high rate of
alcohol- and illegal substance abuse among patients with a BPD or SSD, compared to the
average population (86). Several reports have also been made of increased risk for drug-
overdose in BPD-patients compared to controls, and of increased rate of overdose-cases in
persons experiencing psychosis (87). Suggestions have been made that the genetic
determinants predisposing for SCZ also puts the individual at high risk for developing a

substance use disorder (88).

A study from 2011 found that homeless drug abusers in Norway have a poor diet with high

sugar consumption. This was reflected in biomarkers for high blood glucose (fasting glucose,



HbA1c) and elevated TG (89). Based on the body of literature, mental morbidity seems to be
intertwined with abuse of tobacco, alcohol and illegal substances and inability to maintain an

adequate diet, with no clear direction of causality.

1.5.5 Metabolic side effects of AP-medication

Almost all types of SGA medication cause metabolic side effects and significant weight gain
(34, 59). This is recognized by both receivers and providers of psychiatric treatment. SGA
agents were reported to be associated with substantial weight gain, by Allison et al. already in
1999 (90). Their findings have been confirmed repeatedly in subsequent years (91). Reports
of weight gain ranging from 0.5 to 15 kg have been made, and drastic increases in body
weight are especially profound in drug-naive patients (92). In addition to weight gain, AP-
agents have proved to increase fasting blood glucose and cholesterol (93). SGA-agents like
olanzapine, clozapine, risperidone, and quetiapine are often highlighted as AP-agents with
profound weight gaining properties (33, 93). However, even SGAs with lower risk of weight

gain have been found to increase body weight compared to placebo (91).

1.5.6 Metabolic side effects of lithium

Mood stabilizing drugs are commonly prescribed for BPD, among them lithium (17). The
window of treatment with lithium is, however, extremely narrow. Both acute and chronic
intoxication are feared outcomes related to lithium medication. Adverse effects of lithium are
hypercalcemia, hypothyroidism, weight gain, altered kidney function and nephrogenic
diabetes insipidus (94). Weight gain affects 11-65% of patients prescribed with lithium, and
approximately 20% will gain as much as 20 kg (95). Mechanisms for the weight increasing
potential of lithium is not well understood, but theories regarding hypothalamic appetite

regulation have been proposed (94).



1.5.7 Vitamin D and SMI

Vitamin D is a pro hormone and vitamin
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Figure 7: Vitamin D can be synthesized in human skins cells upon
exposure to ultraviolet radiation from the sun. There are few dietary
sources to vitamin D, limited to fatty fish, fish oil and certain
mushrooms. These are the main reasons for why a northern population
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SMI patients have more obesity and a poorer diet compared to the general population (53, 60,
99), and are therefore at higher risk for insufficient vitamin D levels. A cross-sectional study
found three-fold higher risk for vitamin-D deficiency among SCZ-patients compared to
matched controls (100). A prospective cohort study from 2019 even found an association
between high serum vitamin-D levels at baseline and less SCZ symptoms in first episode

psychosis patients (101).

Clinical deficiency of vitamin D is prevalent when serum concentrations are <50 nmol/L (98).
There is currently little consensus considering the optimal level of serum vitamin D.
Absorption of calcium peaks when serum concentration reaches 80 nmol/ but current findings
suggest that even higher levels of vitamin D are beneficial to prevent osteoporosis (102).
Supplementation with vitamin D might be a safe and effective way to ensure adequate serum
levels (103).



1.6 Prevention of lifestyle-induced morbidity
A recent meta-analysis summarized the effect of lifestyle on the risk of ACVD (46). Diet,

exercise, smoking and body weight has been identified as the four corner stones to intervene
with to achieve better arterial health (97). The mentioned meta-analysis concluded that a
moderate to high level of exercise was superior in risk reduction for ACVD. Interestingly,
exercise and dietary quality was protective of ACVD risk through every category of BMI. In
line with other findings, this suggests that beneficial lifestyle choices are preventive of ACVD

regardless of initial body weight (46).

1.6.1 Healthy dietary pattern

The preventive effect of healthy diet on development of CVD is well documented (104, 105).
A typical healthy dietary pattern is recognized by high consumption of vegetables, fruit, grain,
legumes, fish, and olive oil, a moderate intake of dairy and wine, and a low intake of red and

processed meat, and other highly processed salty and sweet foodstuffs (104).

A health promoting diet may prevent ACVD by reducing plasma-TG and LDL-cholesterol,
body weight, abdominal obesity, and blood pressure (BP) (106). Although any energy
restricted diet can be a successful in reducing body weight, studies find that improvement of
dietary quality can lead to beneficial health effects, even when weight loss is not primarily
targeted (104).

1.6.2 Norwegian Food Based Dietary Guidelines

The Norwegian Directorate of Health published updated dietary guidelines in 2011. These
FBDG emerged from a thorough synthetization of current knowledge of the relationship
between diet and health, conducted by leading scientists of the nutrition field in Norway
(107). The Norwegian FBDG are listed in figure 8. Norwegian FBDG are mostly in
accordance with other countries’ current dietary recommendations. Most official FBDG in
2021 recommended a high intake of fruits, vegetables, wholegrain cereals, legumes, nuts and
fish, a moderate intake of milk and dairy products, and a reduced intake of red and processed
meat and sugary and salty food products (108). Water is the recommended beverage, and

plant oil is proposed superior to dairy butter and hard margarine (109).



It is recommended to eat mainly plant-based with a lot of

—
®

vegetables, fruit, berries, wholegrain and fish, and reduced
intake of red meat, salt, sugar and energy dense food

Keep a balance between energy intake and consumption

Eat 5 portions of fruit, vegetables and berries every day

Eat at least 4 portions of whole grain every day

Eat fish equivalent to 2-3 dinner portions per week

Consume low-fat dairy products every day

Eat lean meat, limit red and processed meat

Choose plant oil and soft margarine instead of
butter and lard
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Water is recommended for drinking

=

Limit the intake of added sugar

Limit the intake of salt

Dietary supplements might be useful to avoid

S

deficiency in certain groups of the population

=

30 minutes of physical activity per day is recommended

Figure 8: Guidelines for improved health and reduced morbidity in Norway. A heavy body of sound data from
epidemiological studies, randomized controlled trials and literature reviews constitutes the background of these
guidelines.



1.6.3 DIGIKOST-FFQ
The DIGIKOST food frequency questionnaire (FFQ) was developed to assess dietary quality,

exercise level and tobacco use, and score this according to Norwegian recommendations for
the respective health behaviors. The questionnaire aims to appraise the participants habitual
food intake, with instructions stating that the participants should have the last month in mind
when submitting the FFQ. A qualitative assessment of the usability of DIGIKOST found it to
be easily interpreted, with an average time of 19 minutes spent from start to completion (110).
Validation of the FFQ is currently submitted and will be published shortly. This validation
found that DIGIKOST provided valid data on dietary intake, and was able to differentiate

individuals’ compliance to recommendations for diet and exercise (111).

1.7 Knowledge of Norwegian SMI-patients’ lifestyle
Until recently, the association between diet, lifestyle and SMI had not been assessed in a

Norwegian environment. Emma N. Johannessen was the first to report that SMI patients in
Norway had lower compliance to FBDG compared to mentally healthy Norwegians, in her
master thesis from 2022 (99). This master thesis was a unique Norwegian contribution to the

science-based knowledge of the dietary habits of patients with an SMI.

1.7.1 Assessment barriers

The master student identified several challenges regarding nutritional assessment of SMI
patients during her project conduction in 2021/22. Measurements of somatic health
parameters were scarce, and weight, waist circumference, BP and blood parameters
measuring glucose and lipids were rarely recorded in the patients’ journals. This made
identification of MetS unprecise, but a lot of the participants would probably sort into this
diagnosis considering the high rate of obesity (99).

1.7.2 Findings from dietary assessment

The dietary assessment in 2021/22 revealed low to moderate compliance to Norwegian
FBDG. SMI-patients in Asker had low adherence to FBDG regarding intake of fruit and
berries, processed meat, sugary drinks and foods rich in sugar and salt. A large proportion of

the participants also reported low adherence to recommendations for exercise (99).



1.7.3 Qualitative nuancing

During the conduction of the project, the master student reported several unintended
qualitative observations. These entailed patient reports of severe weight gain following AP-
medication, and emotional difficulties related to eating. Secondly, Johannessen reported
difficulties during recruitment and conduction, not because of unwillingness in participating
patients, but due to the unaccustomedness of working with dietary health professionals in the
mental health ward (99).



2. Aim

2.1 Objective
The aim of this study was to further assess the diet and lifestyle of patients with an SMI

diagnosis receiving treatment in Norway. The main goal was to determine compliance to
Norwegian FBDG using the DIGIKOST-FFQ. Secondly, we wanted to determine the rate of
MetS accurately, using new anthropometric measures and relevant blood samples. Thirdly,
the SMI-patients’ serum concentration of vitamins, micronutrients and liver enzymes were
assessed to identify deviations and deficiencies. We also wanted to record nutrition- and

lifestyle related beliefs and statements in a more structured way.

2.2 Hypothesis in the present thesis
In the study population of patients with SMI, Adherence to Norwegian FBDG is thought

to be lower than the general Norwegian population.

- In the study population of patients with SMI, Sedentary behavior is hypothesized to be
more prevalent compared to the general Norwegian population.

- In the study population of patients with SMI, a high prevalence of MetS is thought to be
found using relevant anthropometric measures and biomarkers.

- Procurement of new blood samples are hypothesized to identify deviant biomarkers for

liver enzymes and micronutrients.
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3. Materials and methods
The following section describe the data collection that took place in the mental care ward of

Asker from 2022 to 2023. Details of materials and methods in the master project from
2021/2022 is thoroughly described in Emma N. Johannesen’s thesis (99). This was a
continuation of Johannesen’s assessment, with improvement of methodology. ChatGTP was
not utilized at any point of data collection or - handling in the study at hand, neither in the

process of writing the manuscript of the thesis.

3.1 Study Design
We studied the dietary habits in patients with an SMI, receiving treatment in the Norwegian

municipality of Asker. Alongside the nutritional assessment, updated anthropometric data and
blood samples were obtained to get valid measuring points to determine the prevalence of
MetS. Participants’ statements and beliefs regarding nutrition and lifestyle were documented

by the master student throughout the meetings. After assessment the patients were offered two

dietary consultations with Emma N. Johannesen, who is now a registered dietitian. Figure 9 is

a brief illustration of the study design.

Data collection:

Recruitment Anthropometry
P_atlents_ i o S$D/BPD1 = Informed consent wy DIGIKOST-FFQ
diagnosis were invited from

FACT/Sikta/Asker DPS l New blood samples
Medical journal
assessment
Dietary counselling

2 consultations with
registered dietitian
Emma N Johannesen

Figure 9: Flow chart of the study design. After participants consented to perform, they were eligible for medical
journal assessment and collection of anthropometric data, dietary habits measured with DIGIKOST, and
requisition of blood samples.



3.2 Recruitment
Recruitment was done in the mental care ward in Asker (figure 9). Patients from the regular

outpatient clinic (Allmennpsykiatrisk poliklinikk), the FACT-section and the 24-hour
inpatient section (Sikta) were invited. The latter two have locations in the same building in the
municipality. The master student kept track on patients being hospitalized at Sikta and
conferred the mental care providers whether the person at question was eligible for
participation. If eligible, the master student invited the patient to participate in the study. A
written or oral consent, collected either by mental care providers or the master student,
enabled the master student to contact the patient if they were discharged prior to data

collection.

3.2.1 Inclusion Criteria

Patients aged 18 or more with an SMI receiving therapy in the mental care ward in Asker
were qualified to participate in the trial. Patients with BPD 1 or an SSD were mainly targeted,
but any SMI with AP or mood stabilizing medication prescribed, deemed the patient eligible
for participation. Health professionals working in the mental care ward would asset with
consideration of patient’s ability to participate, depending on their mental state and phase of

the illness. Patient enrolled to involuntary treatment were not eligible to participate.

3.3 Data collection
Patient data emerged from medical journals and measurements done at the patients’ meeting

with the master student. At this meeting, participants were asked to give written consent to
participate, if this was not attained priorly (appendix 3). A short oral introduction was given

to the study design, implications of participating and the purpose of the study.

3.3.1 Journal assessment

Patients that consented to participate had their journals assessed by the master student. This
was done in the mental care facilities in Asker, using the digital journal system DIPS.
Information about psychotropic medication and diagnosis was attained from medical journals

before the patient meeting.



3.3.2 Anthropometric measures

Height was self-reported if the participant knew how tall they were. Body weight was
measured using a Health Select personal electronic scale. The participants were asked to wear

light clothing and no shoes. Body mass index (BMI) was calculated by formula:

k
BMI = —9
m

Waist circumference (WC) was measured using a measuring tape. WC was recorded by the
master student twice, and the mean value was calculated. BP measurement was obtained

using a Microlife ‘BP2 Basic’ BP monitor.

The sample from 2021/22 had anthropometric measurements collected by different methods.
None of the participants had WC measurements, but abdominal fatness was assumed in cases

where BMI exceeded 30kg/m?. If recorded, data on BP derived from patient journals (99).

3.3.3 DIGIKOST-FFQ

Participants used personal ID keys to access the digital FFQ and were briefed on its use by the

master student. The student supervised the submission to prevent any misunderstandings,
remaining neutral if participants did not seek clarification. The entire DIGIKOST-FFQ is

found in appendix 5.
Table 1: Blood parameters

3.3.4 Biochemistry and blood samples Blood parameter Unit
Hemoglobin g/dl
All participants provided new blood samples after Ferritin ug/L
: . ASAT u/L
anthropometric measures and DIGIKOST submission (table ALAT U/L
. s Fasting Glucose mmol/L
1). Doctors at FACT and Sikta requisitioned the samples HbALC mmol/mol
from Barum or Blakstad hospital. Out-clinic patients Fasting TG mmol/L
Total Cholesterol mmol/L
submitted samples before breakfast. Patients with frequent LDL mmol/L
] o HDL mmol/L
blood sampling for AP-medication measured the parameters Folate nmol/L
Vitamin-D nmol/L

at their next scheduled sampling. Missing parameters were

added in the next requisitioned panel with consultation from  "@Ple 1: 12 blood parameters were
requisitioned for biochemistry

the responsible doctor. assessment. TG; Triglycerides, LDL;
Low Density Lipoprotein, HDL; High
Density Lipoprotein.

3.3.5 Observations and statements from meetings

Important qualitative statements and observations were expected to emerge during patient

meetings, based on the reports from the previous assessment (99). Before patient meetings



began, the master student created a journal to record significant events. This journal contained
anonymous statements about experiences with diet, exercise, and body weight, as well as
reflections and emotions related to the topic. The purpose was to add qualitative detail to the
master thesis, so the observations were divided and quantified into domains based on

emerging themes.

3.4 Dietary counselling
The participants were offered dietary counselling as a recognition for participating in the

project. The offer entailed two meetings with registered dietitian Emma N. Johannesen, who
has experience of working with SMI patients. Participants were able to see the dietitian in the
evening, at two optional locations connected to the mental care facilities in Asker
(Sikta/FACT and Asker DPS main location “Skysstasjonen”). The consultation could also be
carried out by phone if the patient did not wish to meet in person. Dietary counselling was
entirely voluntary, and the participants were informed that they were free to decline or cancel

the consultation meetings if it felt overwhelming or invading.

3.4.1 Journal from dietary consultations

The dietitian also kept journal notes from the patients’ consultations. Each journal note
entailed information about who was present for the consultation, where it took place, and the
occasion and purpose for the meeting. They also comprised information about the patient’s
nutrition literacy, beliefs, and motivation for lifestyle change. Journal notes were apprised by

the master student and included in the exhibition of qualitative statements.

3.5 Data handling and storage
Patient data was stored in Services for Sensitive Data (TSD), operated by the University of

Oslo. The master student was granted access to TSD at the study initiation in august 2022.
Anthropometric, biochemistry and dietary data from Emma N. Johannessen’s assessment in
2021/22 was stored in in the same TSD-server (99). When data collection was finalized in
January 2023, the data from and the current sample was merged with the previous

assessments’ data and analyzed together.



3.5.1 Calculation of DIGIKOST score

Data from DIGIKOST submission were used to determine the participants compliance to

Norwegian FBDG. Table 2 is constituted of the determinants and cut-off values used to

categorize a participant in groups of ‘Low’, ‘Moderate’, or ‘High’ compliance to FBDG.

Table 2: DIGIKOST Diet Score Calculation

Fruit and berries t <125 125-250 >250 0 15
Vegetables <125 125-250 >250 0 1.5
Whole grains (F|M) © <35 <45 35-70 45-90 >75 >90 0 15
Unsalted nuts (OW|NW) & <10 30>, <10 10-20 10-20 >20 20-30 0 0.5
Fish <215 21.5-43 >43 0 0.5

Low fat dairy <50 50-100 >100 0 0.5
Cooking fat y Mainly saturated A combination Mainly unsaturated 0 0.5
Red meat >71 35.5-71 <355 0 0.5
Processed meat >20 10-20 <10 0 0.5
Sugar and fat >20 10-20 <10 0 0.5
Sugary drinks >20 10-20 <10 0 0.5
Supplements >0 units N/A 0 units 0 0.5
Total FBDG score 0to <7 7-13 13-18 <7 7-13

e N e = = T = == SU R SO ot

>13

Table 2: Calculation of DIGIKOST-score, divided into low, intermediate, or high adherence to Norwegian
FBDG according to intake (g/day) of 12 food groups. t: Including 200ml of juice per day. w: Distinction
between intake recommendation for women and men, respectively. F: Female, M: Male. &: Distinction between
intake recommendation for individuals <25kg/m? or <. OW: Overweight, NW: Normal Weight. y: Healthy
choices deemed as soft margarine or plant oil, butter, and hard margarine as unhealthy.

Based on the total adherence to Norwegian FBDG, and guidelines for BMI, exercise, alcohol
intake and tobacco smoking, a ‘Lifestyle Index’-score was generated (table 3). A score of 5

indicates almost perfect adherence to national guidelines for a healthy lifestyle.

Table 3: Lifestyle Index Calculation and -scoring

Diet <7 7-13 >13 0 0.5 1

Body weight <18.5 kg/m? >30 25-29.9 kg/m? 18.5-24.9 kg/m? 0 0.5 1
Physical Activity <75min/week 75-149.5min/week >150min/week 0 0.5 1
Tobacco Smoking - Non-smoking 0 - 1
Alcohol >4.29g/d 0-4.29¢/d Og/d 0 0.5 1

Table 3: Calculation of Lifestyle Index based upon five domains; diet (DIGIKOST-score), body weight within a
healthy BMI, physical activity level within the recommended range, and tobacco- and alcohol consumption.
Total Lifestyle-index range from 0-5.




3.6 Statistical analysis
All statistical analysis was conducted using IBM SPSS Statistics Version 28.0.0.0 (SPSS Inc.

Chicago). Presentation of data and choice of statistical tests was according to data

distribution.

3.6.1 Test of normality

Data distribution was assessed by appraisal of histograms, Q-Q-plots, and boxplots in SPSS.
Shapiro-Wilks test was performed to detect non-normality, as the study sample size was <50
(112). Skewed data was reported as median with 25- and 75-percentiles, and normal data was

reported as mean value with standard deviation (SD).

3.6.2 Descriptive statistics

Characteristics of the study population were analyzed and presented in groups of diagnosis
and/or gender. If the data was normally distributed, Student’s t-test was performed to
determine difference between groups. If data was skewed, Mann-Whitney U-test was

conducted instead. Significance level was set to p<0.005 for both tests.

3.6.3 Determination of MetS and nutritional deviations

Dummy-variables were created in SPSS for each state of metabolic deviation; ‘elevated TG,
‘elevated glucose’, ‘low HDL’, ‘Abdominal obesity’, and ‘hypertension.” This was also done
for ‘MetS’ and ‘Vitamin-D deficiency’. Difference between groups of gender and diagnosis

was appraised with Fishers’ Exact test.

3.6.4 Analysis of dietary intake and exercise

Dietary intake was analyzed as absolute intake, defined as grams per day of 10 food groups
and as compliance to Norwegian FBDG for the given food group (table 2). Intake of fat
sources and taking dietary supplements was defined as compliant with the recommendations
or not. Differences in dietary intake were analyzed with Mann Whitney U-test, and Fishers
exact test to identify distinction between groups of gender and diagnosis in low, moderate,
and high compliance to FBDG. Adherence to FBDG about intake of whole grain was
analyzed separately for men and women, and intake of unsalted nuts separate for individuals

with BMI< or >25 kg/m?, because of distinction in the FBDG for these respective groups.



Total time spent sedentary and active (moderate/high intensity) was analyzed separately, and
groups of gender and diagnosis were tested for differences within categories of low,

intermediate, or high compliance to recommendations for exercise, using Fisher’s Exact test.

3.6.5 Analysis of tobacco and alcohol consumption

Tobacco consumption was analyzed as categories of ‘never used, ‘previously used’ and
‘currently using’ for both snus-tobacco and cigarette smoking. The latter category included

both regular and occasional consumption of tobacco.

Variables of alcohol consumption is generated in DIGIKOST, calculated from intake of
alcoholic beverages (beer, wine, and liquor) into total ethanol per day. To distinguish between
high, moderate, and non-consumers of alcohol, dummy variables were created for alcohol
consumption >4.26 g/day (high), 0-4.29 g/day (moderate) and 0 g/day (low). These cut-offs
yielded 0, 0.5 or 1 point in the lifestyle index, respectively.

Differences in alcohol- and tobacco consumption was tested for in groups of diagnosis and

gender using Fisher’s exact test.



4. Results
42 participants were recruited from Asker DPS between 2021 and 2023. Figure 10 provides a

summary of which department in Asker DPS n participants were recruited from, and how
many participants that had blood samples, anthropometric measures, and DIGIKOST-

submissions available for analysis.

Figure 10: Flow Chart of recruitment in 2021/22 and 2022/23. Description of obtained data from n participants.
*One participant that already was enrolled in 2021, was later identified again in the 2022/23. The latter
participation was deemed the most valid one in terms of completeness of biochemistry, anthropometric measures
and DIGIKOST submission. This participant was thus ruled out from the 2021/22 sample. AP PK;
Allmennpsykiatrisk Poliklinikk, FACT; Flexible Assertive Community Treatment.

AP PK: n= 4 Sikta: n= 6 FACT:n=8

2021/22

v

] DIGIKOST
T Anthropometry n=18
! including WC
| n=18
|
2022/23

4.1 Characteristics and anthropometry
19 women and 23 men were recruited. Half of the participants were diagnosed with SCZ or an

SSD, and the other half with BPD type 1. Statistics is presented in table 4.

Table 4: Characteristics of participants

Total participants n=42

Gender n (%) Diagnosis n (%) Medication n (%)
Female Male SCZ/SSD BPD WGA Not WGA
19 (45.2) 23 (54.8) 21 (50) 21 (50) 27 (64.3) 15 (35.7)

Table 4: Characteristics of 42 participants recruited in Asker from 2021-23. SCZ; Schizophrenia, SSD;
Schizophrenia Spectrum Disorder, BPD; Bipolar Disease.

4.1.1 Prescribed medication

At the time of data collection, 27 (64.3%) participants were prescribed with AP- or mood
stabilizing medication known to have medium to high risk of weight gain. Some patients had
prescriptions of several psychotropic agents in combination. Table 5 provides insight in how
many patients that were prescribed with AP-agents with known high risk of weight gain;
Olanzapine, Clozapine, Paliperidone and Quetiapine (113). Eight (19%) participants were




prescribed with lithium, and 7 (16.7%) with AP medication like aripiprazole, brexpiprazole or
other psychotropic agents with low risk of weight gain (59). One participant did not take any
medication at the time of participation.

Table 5: Psychotropic agents prescribed in study population.

Psychotropic agent n (%)
Olanzapine Q 11 (26.2)
Clozapine Q 5(11.9)

Paliperidone Q 2(4.8)
Quetiapine Q 14 (33.3)
Lithium = 8(19.0)
Lamotrigine A 10 (23.8)
Other QA 10 (23.8)

None 1(2.4)

Table 5: The most frequently prescribed weight gain-associated agents listed with n (%) participants prescribed
with respective drug. o.: First-Generation antipsychotic agent, Q: Second-Generation antipsychotic agent, =:
Mood stabilizing agent, A: Other psychotropic agents; anti-epileptics, anti-depressive- and anxiolytic agents.

4.1.2 Age and anthropometry

All participants had available data for age, weight, height, and BMI. 34 (80.9%) participants
were weighed on site, while 8 (19%) of the participants’ weight was self-reported or obtained
from the patients’ journal. 18 (42.8%) participants had WC measured on site and 34 (80.9%)
patients had BP measured on site or previously. Women had significantly lower height, body
weight and BPD than men (p<0.001, p=0.05, p=0.015). There was no significant difference in
anthropometry between diagnostic groups. Table 6a and 6b provides information of age and
anthropometry as mean with SD in groups of gender and diagnosis.

Table 6a: Age and anthropometry

Mean = SD

Total (n=42) Male (n=23) Female (n=19) p***

Age (years) 41.5+12.1 41.0+12.0 42.1+12.6 0.79
Height (cm) 174+11.0 181+0.9 165+0.7 <0.001

Weight (kg) 90.6+17.6 95.3+16.4 84.8+17.6 0.05

BMI (kg/m?) 29.945.4 29.0+3.9 30.9+6.8 0.25

WC (cm)* 106.2+12.8 108.6+13.6 103.2£11.9 0.39

BPS (mmHg)** 132.0£17.3 135.6+18.0 128.4+16.4 0.23
BPD (mmHg)** 83.749.8 87.7+9.6 79.648.6 0.015

Table 6a: Age and anthropometry of men and women. reported as means with std. deviation. *Participants with
WC measured: n=18 (42.8%). SD; Standard Deviation **Participants with BP measured: n=34 (80.9%). ***P-
value for statistical difference between groups of gender. Independent samples T-test. Significance-level p<0.05



Table 6b: Age and anthropometry in diagnostic groups

Mean = SD
SSD (n=21) BPD (n=21) pr*
Age (years) 40.1+11.7 43.0+£12.7 0.44
Height (cm) 173+1.0 175+1.1 0.44
Weight (kg) 90.5+16.0 90.7+19.4 0.97
BMI (kg/m2) 30.4+5.7 29.315.2 0.53
WC (cm)* 105.4+12.9 107.2+13.5 0.78
BPS (mmHg)** 128.1+15.7 137.0£18.5 0.14
BPD (mmHg)** 82.549.1 85.2+10.8 0.43

Table 6b: Age and anthropometry of diagnostic groups, reported as means with std. deviation. *Participants with
WC measured: n=18 (42.8%), SD; Standard Deviation **Participants with BP measured: n=34 (80.9%), ***P-
value for statistical difference between groups of gender. Independent samples T-test. Significance-level p<0.05

4.1.3 BMI and central obesity
The mean (SD) BMI was 29.0 (3.9) kg/m? for men and 30.9 (6.8) kg/m? for women (p=0.25).
One (2.4%) participant was classified as underweight, while 4 (9.52%) participants were

within the normal range of BMI. Eighteen (42.9%) were overweight, and 19 (45.2%) were
classified as obese (Figure 11). Within the obese participants, 12 (28.5%) had obesity degree
I, 5(11.9%) degree 1l and 2 (4.7%) degree 111 (Figure 11). 24 participants (57%) were deemed
abdominally obese. Out of the participants with abdominal obesity, 10 (41.6%) were in this
category based on having BMI > 30 kg/m?, while 14 (58.3%) exceeded the criteria for
abdominal obesity measured by WC (57).

30-34 ¢

42.5% 28.5%
Overweight

9.5% 25-299
Normal

2.4%
Underweight

<I8.5

BMI (kg/m2)

Figure 11: Distribution of participants (n=42) across BMI categories: underweight (<18.5 kg/m?), normal (18.5-
24.9 kg/m?), overweight (25-29. 9 kg/m?), obese degree | (30-34.9 kg/m?), obese degree Il (35-39.9 kg/m?), and
obese degree 111 (=40 kg/m?). Mean (Standard Deviation) BMI was 29.9 kg/m? (5.4).



4.2 Biochemistry
Seventeen (40.4%) of the participants had new blood samples drawn and analyzed after

meeting the master student. The remaining participants were assessed for blood sample values
deriving from previous testing. These values were, if ever analyzed, found in the medical
journal. The number of participants missing values of each parameter, and the average values

with SD are reported in table 7.

Table 7: Biochemistry values

Mean (x SD) or Median (25%, 75%)

Parameter MV (%)* Men Women p**
Hemoglobin (g/dl) 5(11.9) 15.3+1.8 13.7+1.1 <0.001
Ferritin (ug/L) 12 (28.5) 194.5+117.9 68.0+40.2 <0.001
ASAT (U/L) 15 (35.7) 25.6+10.12 22.6£7.0 0.405
ALAT (U/L) 2(4.7) 32.0 (20.0, 63.0) 22.4+6.7 0.022
HbA1c (mmol/mol) 9 (21.4) 35+3.2 36.0 (34.0, 38.5)* 0.309
f-Glucose (mmol/L) 5(11.9) 5.4+0.7 5.2 (4.8, 5.6)* 0.729
f-TG (mmol/L) 7 (16.6) 1.940.9 1.9+1.3 0.919
Tot-Ch (mmol/L) 4(9.5) 5.0+0.9 5.0+0.9 0.892
LDL-Ch (mmol/L) 6 (14.3) 3.6+0.7 3.5£0.8 0.556
HDL-Ch (mmol/L) 4(9.5) 1.2+0.4 1.240.3 0.433
Non-HDL-Ch (mmol/L) 4 (9.5) 3.81£0.9 3.8+£1.0 0.834
Folate (nmol/L) 17 (40.5) 11.5 (10.2, 26.0)! 17.8 (11.3, 21.3) 0.347
Vitamin D (nmol/ml) 13 (30.9) 79.7+38.3 75.8+17.1 0.731

Table 7: Biochemistry from blood samples, presented as mean value with std. deviation when normally
distributed, and *median with 25- and 75-percentiles when skewed. *Participants (%) missing values (MV) for
the given blood parameter. **Difference between groups were analyzed using Student’s t-test if data were
normally distributed, and Mann-Whitney U-test if data were skewed in one or both groups. Significance level
were set to p<0.05. SD; Standard Deviation, MV; Missing Values, TG; Triglycerides, Ch; Cholesterol, LDL;
Low Density Lipoprotein, HDL; High Density Lipoprotein.

4.3 Prevalence of MetS
Twenty-one (50%) participants, 52.2% of the men and 47.4% of the women met the

diagnostic criteria’s for MetS. Conversely, 57.1% of SSD- and 42.8% of the BPD patients
were deemed afflicted with MetS. The most fulfilled criteria for MetS were abdominal
obesity, whereas 52.2% of the men and 63.2% of the women were abdominally obese
(p=0.542). In both groups of SSD and BPD, 57.1% of the patients had abdominal obesity
(p=1.00). Fulfillment of diagnostic criteria and proportion of participants with MetS are listed

in table 8a and 8b, for groups of gender and diagnosis, respectively.




Table 8a: Metabolic Syndrome in groups of gender

Prevalence of MetS (%) by gender

Men n=23 (%) Women n=19 (%) p* Total n=42(%)
Abdominal obesity 12 (52.2) 12 (63.2) 0.542 24 (57.1)
Low HDL 6 (26.1) 11 (57.9) 0.048 17 (40.5)
Hypertriglyceridemia 11 (47.8) 6 (31.6) 0.315 17 (40.5)
Hyperglycemia 6 (26.0) 5 (26.3) 1.00 11 (26.2)
Hypertension 11 (47.8) 9(47.4) 0.728 20 (47.6)
MetS 12 (52.2) 9 (47.4) 1.00 21 (50.0)

Table 8a: Prevalence of MetS in groups of gender. Availability of data is presented in table 7 *Statistic
significant difference between groups identified with Fishers” Exact test, p<0.005. HDL; High Density
Lipoprotein, MetS; Metabolic Syndrome

Table 8b: Metabolic Syndrome in groups of diagnosis

Prevalence of MetS (%) by diagnostic group
Total n=42(%)

SSD n=21(%) BPD n=21 (%) p*
Abdominal obesity 12 (57.1) 12 (57.1) 1.00 24 (57.1)
Low HDL 9 (42.8) 8(38.0) 1.00 17 (40.5)
Hypertriglyceridemia 9 (42.8) 8 (38.0) 1.00 17 (40.5)
Hyperglycemia 7(33.3) 4 (19.0) 0.495 11 (26.2)
Hypertension 9(42.8) 11 (52.4) 0.171 20 (47.6)
MetS 12 (57.1) 9 (42.8) 0.538 21 (50.0)

Table 8b: Prevalence of MetS in groups of diagnosis. Availability of data is presented in table 7 *Statistic
significant difference between groups identified with Fisher’ Exact test, p<0.005. SSD; Schizophrenia Spectrum
Disorder, BPD; Bipolar Disorder, HDL; High Density Lipoprotein, MetS; Metabolic Syndrome

4.4 Vitamin D
Twenty-nine (69.0%) of the SMI-patients had available analysis of serum Vitamin-D

concentration (table 8). Five (17.3%) of these participants proved to have low serum levels of
vitamin D (<50 nmol/L). Nineteen (65.5%) of the participants had serum concentrations < 80
nmol/L. There was no statistically significant difference between vitamin D insufficiency in
groups of gender, diagnosis, or abdominal obesity. No adverse findings were made on other
micro-nutrients that were measured. Table 9 presents the number of participants within each
category of vitamin D-status.




Table 9: Vitamin-D status

Vitamin D status Concentration n (%)
Deficiency <50 nmol/L 5(17.3)
Suboptimal level 50-79 nmol/L 14 (48.2)
Optimal level >80 nmol/L 10 (34.5)

Table 9: Participants within categories of vitamin D status

4.4.1 Vitamin-D supplementation

Fifteen (36.6%) of the participants reported supplementation with vitamin D in DIGIKOST,
while 2 (4.9%) supplemented multi-vitamin containing vitamin D. Twenty-four (58.5%) of

the participants took no vitamin D supplement.

4.5 Intake of 10 food groups
Intake of every food group was statistically equal in both groups of gender and diagnosis.

Conclusively, the study populations median intake did not meet intake recommendations for
fruit and berries (70.1% of recommended intake), vegetables (63.6%), whole grain (85.1 and
90% for women and men, respectively), unsalted nuts (0%) and low-fat dairy (61.3%). Intake
of fish was sufficient (129.3%), while intake of red meat (199.4%), processed meat (606%),
foods rich in sugar and fat (257%) and sweet beverage (571%) exceeded the recommendation.
Table 10 and figure 12 presents and visualizes the median intake relative to the Norwegian
recommendations for 10 food groups.

Table 10: Intake of 10 food groups

Food Group Median intake (25, 75)-percentile % of recommendation
Fruit and berries © 175.3 (81.0, 274.1) 70.1
Vegetables 159.4 (87.3, 285.5) 63.6

Whole grain (FIM) o 64.1 (42.6, 83.7) 81.0 (38.8, 140.5) 85.1/90.0
Unsalted nuts & 0.0 (0.0,4.2) 0.0

Fish 55.6 (20.6, 91.5) 129.3
Low fat dairy 61.3 (5.0, 298.0) 61.3
Red meat 70.8 (28.8, 110.8) 199.4
Processed meat 60.6 (27.5, 87.4) 606.0
Sugar and fat 25.7 (13.6, 68.2) 257.0
Sugary drinks 57.1 (0.0, 142.8) 571.0

Table 10: Median (25, 75)-intake of 10 food groups in grams/day. t: Including 200ml of juice per day. w:
Distinction between intake recommendation for women vs men. &: Intake of unsalted nuts was similar in both
groups > and <25 kg/m?. F; Female, M; Male.




Figure 12: Median intake (95% Cl-error bars) of 10 food groups compared to Norwegian food based dietary guidelines for respective food groups.

INTAKE VS RECOMMENDATION (G/DAY)

w Intake ® Recommendation




4.6 Lifestyle Index
The following section will conclude the domains that the Lifestyle Index score was based

upon. The conclusive Lifestyle Index for this population is presented in table 12a and 12b.

Figure 13: Diet Score-distribution
4.6.1 Adherence to FBDG (Diet-score)
Diet Score (n=41) Nineteen (46.3%) of the patients had low
compliance to Norwegian FBDG, 17 (41.5%)

were deemed moderately compliant and 5
(12.2%) had high compliance (figure 13). A
comprehensive presentation of scoring within
each FBDG is in table 11.

Figure 13: Distribution of 41 participants within low,
moderate, or high total compliance to FBDG. Low diet

mlow(0) mIntermediate (0.5) mHigh (1) equals score <7, Moderate equals 7-13, and High score
>13.

The median (25, 75%) Diet Score in the population was 7.5 (5.5, 12.5) and median (25, 75%)
Lifestyle Index score for diet was 0.5 (0.0, 0.5). No difference was detected in terms of diet
score or compliance to FBDG in groups of gender (p=0.275, p=0.561) or diagnosis (p=0.781,
p=0.791).

Dietary supplements

Taking dietary supplements gave a score of 0, while restraining from supplements provided 1
point. Twenty-seven (65.9%) of the patients scored 0 points, taking 1 or more supplements
daily, while 14 (34.1%) reported no supplementation and got 1 point in the DIGIKOST Diet-
score. No difference between groups of gender or diagnosis were detected.



Table 11: Compliance to Norwegian FBDG

FBDG

Fruit and berries 41.5 24.4
Vegetables 36.6 36.6
Whole grains 24.4 26.8
Unsalted nuts 82.9 7.3
Fish 29.3 9.8
Low fat dairy 39.0 17.1
Cooking fat 19.5 26.8
Red meat 48.8 22.0
Processed meat 82.9 2.4
Sugar and fat 58.5 17.1

Sugary drinks 56.1 -

34.1 15
26.8 15
48.8 1.5
4.9 0
61.0 1
43.9 0.5
53.7 1
29.3 0.5
14.6 0
244 0
43.9 0

Table 11: Distribution of the participants’ compliance to FBDG within categories of low, moderate, and high
compliance. Table 2 provides the scoring system for each FBDG. 11 FBDG were included. *Median points

yielded for this FBDG. FBDG; Food Based Dietary Guidelines.

4.6.2 Tobacco and alcohol

Eight (19.5%) participants reported to be daily smokers, while 3 (7.3%) smoked occasionally.

11 (26.8%) were previous smokers, while 19 (46.3%) reported to never have smoked daily or

occasionally. Seventeen (41.5%) of the participants were current snus consumers, either daily

or occasionally. Twenty-four (58.5%) had never used snus, while no participants reported to

be previous snusers.

Figure 14: Distribution of alcohol consumption

ALCOHOL CONSUMPTION
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Figure 14: The charts visualize distribution of 23 men and 18 women within categories
of zero (no alcohol), moderate (0-4.29 g ethanol/d) and high (>4.29 g ethanol/d) alcohol
intake, based on their reported alcohol habits in DIGIKOST.

More than half of the
participants (65.8%)
reported to not drink any
alcohol. One woman and 1
man (4.8%) had a moderate
alcohol intake between 0-
4.29 g ethanol /d, while 3
women and 9 men (29.3%)
reported an intake of
alcohol that corresponded
to high consumption, with

more than 4.29 g




ethanol/day. No statistical difference was identified between groups of gender nor diagnosis.

Figure 14 visualizes the distribution of participants within groups of alcohol consumption.

4.6.3 Exercise and sedentary time

The median (25-, 75%) time of physical activity per week was 119.9 (36.5, 226.2) minutes.
Median (25-, 75%) time with moderate intensity exercise was 70.6 (36.5, 189.6)
minutes/week, and 0.0 (0.0, 21.1) minutes/week with high intensity. Median time spent

sedentary per day was 8 (5, 10) hours.
Of all participants, 44% were categorized as highly compliant with Norwegian guidelines for
physical activity (>150 min/week). Intermediate compliance yielded 15% (15-149.5

min/week) of the participants, and 41% of the participants scored low (<75min/week).

4.6.4 Health Index Score

The median health index in the population was 2.5 (2, 3). Median score within each domain
and conclusive health index is found in table 12a. Distribution of participants across the
health index scoring scale (0-5 points) is shown in table 12b: 19.7% scored 1.5 point or lower,
53.6% scored 2-3 points and the remaining 29% scored between 3.5 and 4 points. None of the

participants scored above 4. o
Table 12b: Distribution of Health Index score

Health Index n (%)
Table 12a: Health index scoring 3(7.3)
Lifestyle domain Points (25, 75%) 20(‘(1(')?)
Diet 0.5(0,0.5) 5(12.2
Body weight 0.5(0,0.5) 20 6 (14.6)
Exercise 0.5(0,1) ' i
2.5 10 (24.4)
Tobacco 0(0,1) 3.0 6 (14.6
Alcohol 1(0,1) 35 7 (17.1)
Health Index 2.5 (2, 3) 40 2((4 é))
Table 12a: Median conclusive health index within each 4.5:5.0 0 (6)

lifestyle domain with 25- and 75-percentiles
Table 12b: Distribution of 41 participants across the

health index scoring scale. 0-1.5 points deemed low
o scoring, 2-3 points as intermediate and 3.5 points or more
4.7 Qualitative assessment deemed high.

Twenty-seven statements and observations

emerged during participant meetings. The statements are retold in table 13a-13d, categorized
in five separate domains (n, %): Side effects of AP medication (9, 33.3%), Barriers during
hospitalization (2, 7.4%) Nutrition Literacy (7, 25.9%), Disordered eating behavior (3,
11.1%), Perception of lifestyle and health (6, 22.2%).



Table 13a: Side effects of AP-medication

Side effects of AP medication

“With those medicines I gained 10 kg. I think it is because it makes you hold onto
a lot of water. So, this is not really my body weight. »

"It was almost like the Zyprexa melted on my tounge, and right after | could find
myself devouring an entire loaf of bread.»

"They make us take all kinds of stuff here. | think it is scary because they (mental
care providers) know about the side effects, but we, who are the ones to take
those things (AP-medicine), don't.

".. I lost 14 kg the past months but regained 2 kg the past two weeks. When I'm
depressed, | have the worst appetite and lose weight rapidly. But now! The last
week my appetite has gone through the roof, | can hardly believe how much | find
myself eating. 2 sandwiches and 4 crispbreads for breakfast! » (This patient has
recently been prescribed with Olanzapine)

"Zyprexa (Olanzapine), oh that is the witchcraft-medicine."
"[ gained 20 kg on that medicine (Quetiapine)”

"The worst AP medicine (Olanzapine) makes you incredibly hungry. You can eat
two enormous portions of dinner and be just as hungry shortly after.”

Patient NN talks briefly about gaining a lot of weight after initiation of AP-
agents.

"l used to be a very active person and were in the gym training several times per
week. On medicines (Quetiapine) | have turned way more drowzy and indifferent.
I don’t wake up in the morning like ‘ding!” anymore, awake. That’s the hardest
side effect of the medicines to deal with. | turn indifferent.»

Table 13a: 9 statements emerged regarding experiences patients had with AP medication and nutrition related

side effects and/or weight gain.

Table 13b: Barriers during hospitalization

Barriers during hospitalization

"A big problem in psychiatry is that while we are hospitalized, there’s easy access

to appealing and tasty food, a lot bigger selection of such than | would have in my

kitchen at home. There’s homemade pizza on a regular basis, the same day they
serve fresh waffles for lunch. And there’s no [limitation, like, «You can take two
pieces» no, you can basically gorge. It’s extremely hard to avoid temptations like
that, when you are medicated with appetite-enhancing drugs and being offered a
great selection of tasty food at the same time. »

"At home I hardly eat bread, there | will eat whole grain wraps with avocado and
chicken. Here (24-hour section), | think the bread we are offered are, like, half-
whole grain (Kneipp). I don’t even think they have real whole grain bread here. »

Table 13b: 2 statements were made on barriers patients experienced during hospitalization in the mental

ward.




Table 13c: Nutrition Literacy

Nutrition Literacy

Q

f?

|

Commentary to dietary supplements in the DIGIKOST-FFQ:
“Nope, I don’t take those, not at home or voluntarily. But in here (24-hour
section) they make me take all sorts of stuff. Vitamin C and D and I don’t

know what. Probably a lot of things I don’t know what is.»

"l never eat bananas, because | know they have a lot of carbohydrates. "

" | quit drinking coca cola! Before, | could drink 2 liters each day, and never
less than % liter. Now, | quit entirely and only drink water. This diet soda is
something | avoid completely; it contains a lot of scary things that | believe is
no good.”

“My diet is not that bad, as you can see, | eat a lot of healthy food! But my
problem is that the portions are way too big, and I'm just constantly chewing
something. I can’t help myself!”

"I don’t drink that much semi-skimmed milk at the moment. | used to be good
at drinking one glass of milk each day previously, but nowadays I only drink
water and fruit juice. I think I should start drinking more milk again, it’s not
good to only drink water because then you are not getting all the things
(nutrients) that the body needs.”

Patient talks about remedies NN utilizes to improve health:

“l usually drink a glass of water with apple cider vinegar every morning. [
heard that is supposed to be very good for you. When the spring approaches, |
also take a spoon of honey every day. I'm not sure, but I assume it has a
purpose of avoiding pollen allergy...”

After dietary consultation with ENJ:

“Before I took a couple of spoons with olive oil every day because I thought it
was healthy. ENJ told me it’s better to use healthy fats in cooking, rather than
as a dietary supplement in addition to food.”

**

NN was told by a general practicing doctor that NNs LDL cholesterol was
“sky rocketing,” when it hardly was above the reference value. NN was told
to omit eggs and other foods containing cholesterol.

Table 13c: 7 statements were categorized as a manifestation of patients’ nutrition literacy as well as the
knowledge of nutrition among professionals in the health ward. ENJ; Emma N. Johannessen, registered dietitian.




Table 13d: Eating disordered behavior

"A fat reduced sausage (Go’ og mager) with a little ketchup without sugar

and a potato tortilla equals 200 calories. If I eat two of those, that’s 400 kcal,
which is an appropriate amount for a meal to reduce weight.”
"Lately, I mostly eat sausages. | found out that chicken sausages actually are
no better and contain more calories than those made of pork (Go’ og mager).
That’s why I omitted chicken sausages. »
Eating disordered behavior The patient lost 8 kg from first to second visit (2 months)
"[ got to say, I'm quite happy about that. 8 kg down, not too bad! But I still
have a way to go. »
US asks what NN imagine to be the final goal for weight loss and points out
that NN already seems to be slim and is within the normal range.

"65 kg (currently weighing 72 kg). If I get down to 65 kg, that’s good. »
US expresses that this is a substantial weight loss and asks why NN has
proposed this goal.
= "I would then have a BMI that equals 20 (kg/m?) That’s a good number, I

suppose?"

"l have been to a bunch of different weight loss classes and stuff like that. So,
this is something | know a lot about. My problem is that | tend to eat my
feelings. | do comfort eating, usually my diet is really healthy, and I avoid
sweets and stuff like that, but if [ make a miss, I lose control completely.”

"Before | drank alcohol occasionally, but not anymore. There’s a lot of
calories in alcohol. »

“You know, my diet isn’t the worst! I do eat a lot of healthy food, but I can’t
stop snacking! I constantly feel like eating, and it’s just way too much. That’s
why I look the way I do now, but I didn’t use to be this way.”

Table 13d: 4 single statements were recognized as signs of a troubled relationship with food and/or body image.
US; Undersigned.




Table 13e: Perception of lifestyle and health

"1, like most people, find it important to maintain a wholesome lifestyle
and have good health. I don’t want anything terrible to happen, like
cardiac arrest or stroke. Especially now that | have children to take care
of. »

During dietary consultation with ENJ, NN express desire to continue

Perception of Iifestyle and health guidance with a dietitian, and proposes further nutritional education to
maintain an improved diet.

"1 used to be slim with a nice figure. This is, like, not me... Now my son
doesn’t want to hug me, because I'm so fat and have a big belly... My
mother used to highlight the importance of having a nice appearance. It
was very important to her that we were nicely dressed and looked proper,
and therefore it has always been important to me to have a nice body.”

NN carried through a program with weekly lifestyle changes, like
obtaining sugar, eating fish, eating more vegetables/fruit and so on. This
was performed on NNs own initiative.

NN talks remedies used for weight loss, daily physical exercise, and
dietary changes to achieve weight loss and improved blood lipids.

NN has an active lifestyle and utilizes jogging as a strategy for mental

relief.

Table 13e: Six observations and statements were interpreted as signs of the participants subjective valuation of
lifestyle and diet, and the importance of maintaining good somatic health. ENJ; Emma N. Johannessen, registered
dietitian.




5. Discussion

Summary: Forty-two patients with an SSD or BPD receiving treatment in mental care
facilities in Asker were examined for anthropometry, biochemistry, and dietary habits
between 2021 and 2023. A large prevalence of obesity and MetS was identified, and the SMI-
patients had overall poor dietary quality, low physical activity level and high prevalence of

tobacco usage.

5.1 Methodological considerations
The following section will discuss strengths and limitations of the current study, and compare

it to the methodology of the assessment that took place in 2021/22 (99).

5.1.1 Limitations
Subijects and study flow

The master student in 2021/22 reported difficulties with recruitment due to the psychiatric
ward in Asker being unfamiliar with dietary health professionals (99). Despite the assumed
accustoming from that assessment, the master student faced similar obstacles during
recruitment in the psychiatric ward in Asker also in 2022/23. The recruited participants in
2022/23 were more severely affected by SMI and had lower functioning than those in

2021/22, resulting in a smaller sample than desired.

Selection bias during recruitment

Recruitment relied heavily on mental care providers at the Sikta and FACT-section to identify
eligible participants, potentially leading to selection bias. Mental care providers were hesitant
to recommend patients for the study, citing concerns about the psychological strain of a
dietary assessment. This may have been justified given the severity of the patient groups. As a
result, patients with an interest in lifestyle change may have been unintentionally favored,

leading to possible recruitment bias in the study sample.

DIGIKOST-assessment

A considerable limitation regarding the dietary data obtained in this assessment is that it was

self-reported. Self-reported dietary intake is known to be prone to bias and inaccuracy. This
can be due to social desirability and -approval bias, which might have been the case in this
study, as participants were supervised by the master student while submitting DIGIKOST



(114). People with BMI > 30 kg/m? have proved to be especially liable to underreport their
dietary intake (115). Considering the high rate of obesity, there might have been cases of
underreporting dietary intake in the current sample. Memory is also a limiting factor, which

might be especially relevant for SMI patients (10).

DIGIKOST is an FFQ, which only measures habitual intake of certain foods. Daily energy
intake is not measured, thus subjects with excessive energy intake were not identified in this
assessment. Binge eating disorder and night snacking is known to be frequent in SMI patients
(116), but FFQs neither investigates when eating occasions take place, or how much food that
is consumed at once. Clues of such eating disordered behavior was therefore not detected with
the DIGIKOST-FFQ.

Comparison of dietary data

Currently, the general populations dietary habits have not been assessed using the
DIGIKOST-FFQ. Norkost 3 is the most recent national dietary survey, providing data of
dietary intake in Norwegian adults aged 18-70 years (117). Norkost 3 is thought to be the
most valid way to compare the study populations dietary habits to the general populations.
Validity of comparison between these studies is limited, due to different methods for dietary

assessment.

Biochemistry and clinical measures

The 2021/22 sample had inconsistent measurements of blood samples and BP, with uncertain
validity. Some measurements were likely not conducted in fasting subjects, and most
parameters were collected from medical journals. Additionally, variation may occur when
analysis is performed in different laboratories or with different BP monitors. Ideally, all

participants should have been screened under equal conditions for all proposed parameters.
5.1.2 Strengths
This assessment is an important addition to a scarce scientific body of evidence regarding the

lifestyle of SMI patients in Norway.

Subjects and study flow

This assessment succeeded to recruit 18 patients from the outpatient- , FACT and 24-hour

section in the mental care ward of Asker. 25 patients were recruited from the out-patient



section in 2021/22 (99). Together this constituted a sample of 42 participants, with equal
proportions of patients within groups of both gender and diagnosis. Conclusively, the assessed
sample is now representative for a broad variety of psychiatric patients receiving treatment in
Asker.

DIGIKOST-assessment

Compared to a comprehensive dietary assessment like a 24-hour recall interview, DIGIKOST

determines dietary habits instead of a single days’ intake. Some participants might experience
psychological discomfort when sharing personal details of their dietary intake. With that in
mind, DIGIKOST is a less invading dietary assessment where the participant can describe
their habits in general terms. DIGIKOST and similar validated FFQs might therefore be the
most appropriate tool for measuring dietary habits of the population at hand. Validation of
DIGIKOST found it to provide appropriate data of individuals’ habitual dietary intake (111).
DIGIKOST was also found to be easily interpreted and time efficient in a qualitative study
(110). The master student could motivate patients to participate in the assessment, by arguing
that the dietary assessment only consisted of a simple online questionnaire. This is thought to

have benefited recruitment in 2022/23.

Biochemistry and clinical measures

Assessments were conducted in a standardized manner for all patients recruited in 2022/23,
providing sound data of anthropometry and biochemistry that allowed accurate determination
of MetS. In the most recent sample, all participants except of one had new blood samples
drawn according to the protocol of this thesis. It is thought that the methodology in the current
study truthfully was improved by requisitioning new blood samples and performing

anthropometric measures under standardized preconditions for all participants.

Advantages of study participation

Participating in this study offered SMI-patients a break from their ordinary psychiatric
treatment. Based on the scientific background for this thesis, introducing lifestyle counselling
in an SMI population is much needed, and carries great potential for improving the patients’
somatic health (72). Receiving two consultations with a registered dietitian was indeed a
generous offer, considering the low availability of dietitians in the health ward. Participants
expressed gratitude for the dietary consultations, and even proposed more long-lasting dietary

coaching (table 13e).



5.2 Discussion of results
This section will consider the implications of the results and discuss how they should be

interpreted.

5.2.1 Characteristics of the SMI population

Based on an average BMI of 29 kg/m? in men and 30.9 kg/m? in women, the average
participant in this sample was (borderline) obese. Abdominal obesity was prevalent in 57% of
the patients. Contrary to what one would expect, there was no difference in WC between men
and women. This indicates that female participants were more severely obese than the men.
AP-medication might be a driver for obesity and weight gain in the current population (59).
Especially olanzapine is highlighted as a drug that causes massive weight gain shortly after
medication has started (118). In the current study, 64.5% of the participants were prescribed

to AP-medication with high risk of weight gain, and 26.3% of these with olanzapine.

5.2.2 Metabolic syndrome

In Norway, the prevalence of MetS has been estimated to be 25.9% (119). Comparably,
participants in this study were twice as likely to be afflicted with MetS. This poses the
assessed SMI patients at a much higher risk for developing ACVD relative to mentally
healthy Norwegians (47). In this study, 50% of the SMI patients fulfilled at least 3 diagnosis
criterions for MetS. The most frequently fulfilled criteria was abdominal obesity and

hypertension, which both are modifiable with dietary intervention (104).

Assumption of abdominal obesity might however be underestimated in the sample from
2021/22, as several participants in the most recent sample had a BMI < 30 kg/m? but were
deemed abdominally obese when measuring WC. Monitoring WC might be a useful tool to
assess abdominal obesity and risk of ACVD in psychiatric patients, rather than solely relying
on BMI. This is supported in previous trials that found WC to be a better predicator of
metabolic morbidity than BMI alone (120).

5.2.3 Serum lipids compared to treatment goals

The treatment goals for serum levels of blood lipids determined by ESC/EAS for persons at
high risk for ACVD are lower than the cut off limits recommended for the average population
(55, 56). SMI patients in Asker were rarely screened for serum lipids in the psychiatric ward,

and physicians were reluctant to do so (appendix 1). The treatment goals for high-risk



individuals might be more appropriate cut off limits for the patients at topic, considering the
prevalence of metabolic risk factors we identified. Relative to these treatment goals, total
cholesterol in the current sample was too high (5.0 mmol/L £SD 0.9, recommended <4
mmol/L). The same was true for LDL- (3.6+SD 0.7 mmol/L for men and 3.7+SD 0.8 for
women, recommended <1.8 mmol/L) and non-HDL Cholesterol (3.8£SD 0.9/+1.0 mmol/L
for men/women, recommended <2.6 mmol/L) (56). The number of participants prescribed
with statins have not been assessed thoroughly in this thesis, but Emma N. Johannessen
reported a low percentage of patients prescribed with lipid lowering drugs (99). To the best of

knowledge, the same was true for patients recruited in 2022/23 (appendix 1).

5.2.3 Vitamin D insufficiency and -supplementation

Low levels of vitamin D can be due to insufficient dietary intake or low exposure to sunlight
(98). Observations made by mental care providers indicate that the SMI patients in Asker
engage little in outdoor activities, and the current assessment found the dietary quality to be
low. Obesity, which was highly prevalent among SMI-patients in this study, is also coupled to

low levels of vitamin D (121).

In Norway, a cross-sectional study found the prevalence of vitamin D deficiency to be 40% in
a sample of 2.460 adults (122). In the study at hand, 17.3% had a clinical deficiency of
vitamin D (serum level < 50 nmol/L), while as much as 65.5% had suboptimal serum levels
(< 80 nmol/L). However, the true prevalence of vitamin D deficiency might be higher than
17.3%, since screening of vitamin D only were sporadic in the sample from 2021/22. The
median serum value was < 80 nmol/L in both men and women, which indicates that low

serum levels of vitamin D was highly prevalent in the assessed subjects.

Knowing that vitamin D deficiency is common in the general Norwegian population, the
DIGIKOST scoring of ‘0’ for taking any dietary supplements might be worth reconsideration.
This is especially true regarding the patient group at hand; individuals that engage in little
outdoor activities and are likely to be obese. Scientific consensus agrees that vitamin D
fortification and -supplementation is a safe strategy to ensure adequate serum levels of
vitamin D (123). Screening for serum vitamin D with eventual supplementation can be an

appropriate strategy to prevent deficiency in SMI patients.



5.2.4 Lifestyle index
Currently, no comparison to the general Norwegian population can be made with scoring of

lifestyle index generated with the DIGIKOST questionnaire. The median lifestyle index of 2.5
in the study at hand indicates moderate to low compliance to recommendations for a healthy
lifestyle. A small proportion of the participants scored within the health index area deemed
‘high’ in DIGIKOST. Diet, healthy body weight and exercise level had a similar score of 0.5
or ‘moderate’. Tobacco usage was highly prevalent, corresponding to a overall score of 0.
Reported alcohol consumption in the sample was low enough to yield 1 point, contrary to

what previous studies in SMI populations have found (124).

5.2.5 Diet Score

Almost half of the participants (46.5%) had an overall Diet score corresponding to low

compliance to Norwegian FBDG. The median Diet Score was 7.5, which indicates moderate
to low compliance. The Lifestyle Index regarding diet was 0.5, with the lower percentile
being 0 and the higher 0.5. This distribution indicates that most participants had a score in the

lower range of the median “moderate” dietary quality.

5.2.6 Adherence to single Norwegian FBDG

Current dietary recommendations concludes that 1 out of 5 daily portions of fruit, berries and
vegetables can be constituted of juice (107). An important notice regarding this FBDG, is that
a greater proportion of juice is included into the intake variable in DIGIKOST, compared to in
Norkost 3 (117). Thus, the compliance to the FBDG about fruit, vegetables, and berries might
be overestimated when using DIGIKOST. The population at hand can be thought to have a
health benefit of substituting juice with whole produce fruit and vegetables, as this can help
with increased satiety and prevent overeating (125). Taken together, the compliance to FBDG
regarding fruit, berries and vegetables might be overestimated in this study, due to daily
intake of fruit juice in certain participants. Intake of fruit, vegetables and berries was
nonetheless lower than recommended in the examined population, which is similar to what

was found in Norkost 3.

Norkost 3 found that Norwegians eat to little whole grains and fish (117). Contrary to this,
several participants in the current study reported intakes compliant with the Norwegian FBDG
for fish and whole grain products. However, the reported intake of red and processed meat

was much higher than recommended, and exceeded the general populations intake in Norkost



3, which also was too high (117). Norkost 3 found Norwegians to eat too much added sugar
and saturated fat (117). The intake of foods rich in sugar and fat, as well as beverages with
added sugar was much higher than recommended in the current study. Taken together, the
dietary pattern of SMI patients is quite similar to that of the regular Norwegian population. A
high intake of energy dense food might partly explain the high prevalence of obesity as well

as reported weight gain coupled to initiation of AP medication in the current subjects.

5.2.7 Exercise and sedentary time

Norwegian health authorities recommend adults to be physically active at least 150 min/week
(107). Throughout the recommendations for exercise, it is underscored that more physical
activity is coupled to better health, and that any exercise is better than none. It is also
communicated that high intensity exercise has great health benefits (126). A controlled trial
using accelerometers found only 36% of Norwegian women and 30% of Norwegian men to

be compliant with national recommendations for physical activity (127).

Contrary, and quite surprisingly, 44% of the participants in this study reported physical
activity corresponding to high compliance to national recommendations, 40% had low
compliance, and only 16% were categorized as an intermediate of the two. The high
proportion of highly compliant SMI-patients was due to frequent reports of sufficient time
spent moderately active, as almost none reported habitual vigorous activity or exercise. It is
also not possible to determine each participants’ interpretation of “moderately intense”
exercise. Some might have understood this as any physical activity like walking or doing
basic chores like shopping. Self-reported exercise is also prone to social desirability and -

approval bias, resulting in overreporting (128, 129).

Median time (25-, 75%) spent moderately active was 119.9 min/week (36.5, 226.2), which is
quite far from the recommended minimum of moderately intense activity (126). The
distribution of the median indicates that there was a distinct discrepancy between the
participants’ reported exercise. Furthermore, the median lifestyle index regarding exercise
was 0.5, corresponding to intermediate compliance. The apparent high compliance to exercise

recommendations in the current sample should therefore be interpreted critically.



Sedentary time

Using objective measures, the average Norwegian was found to spend 9 hours daily sedentary
(127). In the current study, participants reported less inactive time, with a median of 8 hours.
This is contrary to what was hypothesized, but there are some important notions that must be
made. Studies have shown that individuals with low education, which was true for most
participants in the population at hand, are more likely to overreport exercise (130). Recall bias
is another possible explanation, leading to inability to accurately estimate regular sedentary
time. Time spent inactive is not something a regular person usually keeps track of and might
be hard to estimate accurately. Conclusively, sedentary time might be underestimated, and
time spent active overestimated in the current study. To make precise estimates of the

physical activity level in SMI patients living in Norway, objective measures must be used.

5.2.8 Tobacco and Alcohol
Only 5% of Norwegians aged 25-49 reported to be daily smokers in 2022 (131). Meanwhile,

19% of Norwegians aged 16-74 used snus-tobacco either daily or occasionally (132). Taken
together, the trend of tobacco usage in Norway seems to be coinciding with what we
discovered in the current study. We found that 26.8% of the participants smoke cigarettes
daily or occasionally, and an equal proportion were previous smokers. Interestingly, none of
the participants reported to have stopped using snus, while 41.5% used snus either
occasionally or daily. The absolute rate of tobacco usage is higher in SMI patients compared
to the overall population, but similar to mentally healthy Norwegians, it seems that tobacco

smoking is on a decline while snus tobacco is gaining more popularity (131, 132).

Alcohol intake in the current study was estimated based on a question in DIGIKOST: “Do
you drink alcohol habitually?” with following specifications about how often, and how many
units of diverse alcoholic beverages the participant drank. No assumption can be made of
whether this was understood as total abundance, or something they rarely indulge in.
Participants reporting no habitual intake could also be previous drinkers, which was not
assessed in the DIGIKOST-FFQ. Binge drinking, which is a typical Norwegian phenomenon

(133), might also be interpreted as not having a habitual intake of alcohol.

In Norkost 3, the mean alcohol intake in both men and women were below the recommended
5 E% per day (117). This limit equals approximately 16 grams of ethanol per day for an

individual consuming 2000 kilocalories per day. There is a substantial discrepancy between



the determination in DIGIKOST of a high alcohol consumption being anything above 4.29
g/d, whereas the general recommendation is <10 g/d for women and <20g/d for men (134).

In this study, 65.8% of the participants reported to not have a habitual alcohol intake, while
29.3% reported an intake that was deemed high (>4.29 g/day) according to DIGIKOST.
Compared to this, the average Norwegian would be deemed a high-consumer of alcohol when

submitting DIGIKOST, considering what was reported in Norkost 3 (117)

SMI patients should be modest in their alcohol consumption, as drinking is coupled to more
distress when mentally ill (135, 136). This has likely been communicated by mental care
providers, thus it makes sense that many SMI-patients truthfully abstained from alcohol at the
time of DIGIKOST-submission.

5.2.9 Qualitative findings

The qualitative statements that emerged provided valuable nuancing to the data from this

assessment. Many patients told personal stories about weight gain after AP-medication was
initiated (table 13a). They also shared experiences on how these metabolic repercussions

affected their quality of life.

One participant expressed concern related to the fact that mental care providers were aware of
the side effects that comes with AP-medication, while the patients were not. This matter is
worth reflecting on. Medication with AP-agents is not something SMI patients choose by
themselves, and it can be discussed whether it is ethically defendable to prescribe patients
with obesogenic medication, without informing thoroughly about these side effects and
provide preventive lifestyle counselling. This can be interpreted as contrary to a central

principle in health care that is “to not cause harm”(137).

Interestingly, some participants shared stories about how hospitalization contributed to a
higher, and more calorie dense, food intake than usual (table 13b). This too can be questioned
ethically; patients are enrolled to psychiatric treatment to improve their health and quality of
life. However, they are placed in a food environment that offers energy dense treats and high-
palatable meals. Simultaneously, most patients are medicated with appetite-increasing
medication. This exposure to obesogenic factors probably promotes the experienced weight

gain and subsequent high rate of obesity.



Patient statements also gave useful insight in the level of knowledge about diet and lifestyle
that they presented with (table 13c). The participant’s lack of knowledge about diet and health
highlights the value that dietary education could offer this patient group. Some of the
statements also indicated that patients already made independent efforts to gain knowledge
about diet and lifestyle. The health ward should ensure that nutrition information delivered to
psychiatric patients is in line with scientific consensus. This can be achieved with more

frequent employment of dietary health professionals in the mental care ward.

Additionally, statements interpreted as signs of eating disordered behavior underscores the
importance of having caution when recommending weight loss or dietary changes in this
population (table 13d). It has been shown previously that lifestyle-based interventions in SMI-
patients are more successful when they are supervised by a registered dietitian (138). Dietary
counselling with a health professional like a registered dietitian is also a safer delivery method

since weight loss and diet can be sensitive topics.

Lastly, statements that emerged from patient meetings carried a voice of their own valuation
of somatic health (table 13e). Many patients expressed desire for weight loss and wanted to
improve their lifestyle. This is an important argument for why lifestyle-based interventions
are both necessary and expedient in an SMI patient group. An additional patient story from

the assessment is presented in appendix 1.

5.3 Ethical considerations
The fact that SMI patients lead unwholesome lifestyles have been confirmed many times.

Considering the shortage of lifetime this represents, measures should be implemented to
improve lifestyle and lower the risk of ACVD in this population. It is questionable that
screening of somatic health and measures to prevent adverse weight gain is not an established
part of the standard procedure when AP-medication is initiated. The time is well due to make

a change in the psychiatric ward to ensure wholesome care of SMI patients’ health.

5.4 Further research
More detailed appraisal of SMI patients’ dietary intake can provide valuable insights in

macro- and micronutrient intake as well as total energy intake. This can be managed if
validated and feasible assessment methods are applied. Promising results are emerging from

new web-based food record tools, which could be a low-invasive option of dietary assessment



(139). Alternatively, gold standard methods like weighed dietary registration and double
labeled water could be utilized to yield high-quality data (140). Self-report of exercise is
probably not sufficient to determine valid data of SMI-patients physical activity level. Future
assessments should prosper to objectively measure the amount and intensity of habitual

exercise in SMI patients.

Metabolic morbidity is reversible with lifestyle intervention (104), thus prevention of somatic
morbidity in SMI-patients is possible. Lifestyle-based interventions have been successfully
implemented in SMI populations, with beneficial outcome on somatic and mental health (72,
141). 1t seems that applying an intervention including exercise is the most effective method,
and that registered dietitians should lead the dietary counselling (138). Lifestyle interventions
for improved diet and increased exercise may be successful in lowering the risk for ACVD,

even when weight loss is not achieved (46).

Qualitative statements that emerged in meetings with SMI patients receiving treatment in
Asker implied that they were interested in their current somatic health, and motivated to
achieve a healthier lifestyle with dietary counselling (table 13d). Lifestyle-based intervention
trials led by dietary health professionals can be an important next step to determine whether
dietary counselling is effective, and to battle AP-medication related weight gain and

metabolic abnormalities in this patient group.

6. Conclusion
Most SMI-patients were obese, and the prevalence of MetS was twice that of the general

Norwegian population, with abdominal obesity being the most profound metabolic risk factor
for ACVD. Serum lipids were high relative to the treatment goals for high risk-individuals.
Adherence to Norwegian FBDG were low/moderate and compliance to exercise
recommendations was low. Smoking was more common than in the regular Norwegian
population, but most SMI-patients reported to abstain from alcohol. Low serum levels of
vitamin D were highly prevalent, while no other micronutrient deviations were identified.
Vitamin D supplementation can be necessary to obtain adequate serum levels in SMI patients
in Norway. Interventions to improve diet and increase exercise is thought to benefit the
patient’s receiving treatment for SMI in Norway. Alongside smoking cessation, these are

important steps to prevent morbidity and promote longevity in this patient group.
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Appendix 1: patient case: Controversy of somatic screening in the mental care ward

At study initiation, the master student experienced some reluctance among the physicians
working in the mental care ward. This was specifically coupled to requisitioning of blood
samples in accordance with the study protocol. Some physicians thought it was unnecessary
and stressful for the patients to include somatic screening without having a direct medical
indication to do so. There were also some physicians who thought that the SMI-patients
would not be able to maintain the appointments for blood sampling, especially since they had
to be drawn in a fasting state. However, already in the first subject who enthusiastically
consented to participate with DIGIKOST-submission and somatic screening, severely
elevated blood cholesterol was discovered. The subject at hand was subsequently prescribed

with lipid-lowering medicines and enrolled to monitoring of blood cholesterol routinely.

Figure 15: Physicians in the psychiatric ward expected patients to be unwilling of somatic
screening. The master student experienced however the participants to be interested in gaining
more knowledge about their current health status. All participants invited in 2022, except one,

were willing to draw new blood samples in accordance with the study protocol.



Appendix 2: Study description (mental care facilities in Asker DPS)

Hvordan er kostholdet til pasienter med en
alvorlig psykisk lidelse?

Rekruttering
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Appendix 3: Consent form and information about the study (participants)

VIL DU DELTA | FORSKNINGSPROSJEKTET
«HVORDAN ER KOSTHOLDET HOS PASIENTER
MED DIAGNOSE SCHIZOFRENI /PSYKOSE- ELLER
BIPOLAR AFFEKTIV LIDELSE SOM BEHANDLES PA
EN ORDINZAR POLIKLINIKK (ASKER DPS)»?

FORMALET MED PROSJEKTET OG HVORFOR DU BLIR SPURT

Dette er et spgrsmal til deg om a delta i et forskningsprosjekt for & studere kostholdet til personer med en
alvorlig psykisk lidelse (schizofreni/-psykose eller bipolar affektiv lidelse.)

Din deltakelse vil kunne vaere med pa a bedre navaerende behandlingstilbud, og redusere forekomsten av
hjerte- og karsykdom hos personer i denne gruppen, gjennom belysning av behov for ernzaeringsbehandling.

Vi spgr deg om a delta i studien fordi din behandler har definert deg som egnet deltager for prosjektet

HVA INNEBZRER PROSJEKTET FOR DEG?
Deltagelsen i prosjektet er todelt:

1) Ensamtale med masterstudent i ernaering for samtale om kostholdet ditt. Samtalen foregar i form av
et intervju, varighet pa 45min-1time. Pause kan tas nar du far behov for det. Intervjuet giennomfgres
pa Asker DPS, men kan ogsa gjennomfgres som videosamtale hvis du heller gnsker det. Halvparten av
deltakerne far kostveiledninger av en klinisk ernaeringsfysiolog ved studiens start og den andre
halvparten far kostveiledning ved studiens slutt etter 2 maneder

2) En maned etter intervjuet vil du bli bedt om & fylle ut et digitalt spgrreskjema. Her er det ogsa
spgrsmal om ditt kosthold, og noen spgrsmal om din helse, (f.eks.: vaner knyttet til fysisk aktivitet.)
Hvordan utfylling av digitalt spgrreskjema gjgres, viser jeg deg i det fgrste intervjuet. Samtidig far du
et skriv med informasjon om gjennomfgring av det digitale spgrreskjemaet. Jeg kan ogsa bista deg
over telefon/video dersom du gnsker veiledning nar du fyller ut spgrreskjemaet.

| prosjektet vil vi innhente og registrere opplysninger om deg fra din pasientjournal. Kun informasjon relevant
til prosjektet hentes ut, eksempelvis din vekt, hgyde og andre prgver som er tatt relatert til kosthold/helse
(f.eks. vitamin-status, kolesterol, blodsukker og blodtrykk).

MULIGE FORDELER OG ULEMPER

Deltagelse i dette prosjektet gir deg en mulighet til a pavirke og optimalisere fremtidig behandling av
pasienter. Du vil medvirke til gkt fokus pa riktig kosthold og pa den maten ogsa bidra til at pasienter med
alvorlig psykisk lidelse far lavere forekomst av hjerte- og karsykdommer.

Nar du deltar i prosjektet, vil du samtidig fa en samtale med en masterstudent med kunnskap om ernaering og
hvordan kostholdet pavirker kroppen. Det vil vaere mulig & stille spgrsmal om kosthold og ernaering, og om du
gnsker det kan du fa tilbakemelding og rad knyttet til ditt kosthold.



Deltagelse i datte prosjektet vil kreve at du meter opp til intervjuat, enten ved Asker DPS eller pa video, i
tillege til utfylling av det digitale spdrreskjemaet en maned etter intervjuet. A snakie om eget kosthold kan
oppleves som ubehageliz for enkelte, og dette kan derfor fior noen vare en uempa ved 3 delita.

Intery juformen som skal benyttes, brukes derimot ofte | emaeringsforskning fordi det er en enkel og lite
belastande metode for deltageren. Samtalen vil ogsa vaere et unikt tilbud for deg som pasient ved Asker DPS,
som normialt ikke inngar i forlapet, hvor vi kun vil snakle om emring og helse.

FRIVILLIG DELTAKELSE OG MULIGHET FOR & TREKKE DITT SAMTYKKE

et er frivillig @ delta i prosjektet. Dersom du gnsker 3 delta, undertegner du samtykkeerklzringen pa siste
side. Du kan nar som helst, og uten & oppgi noen grunn, trekke ditt samtykke. Det vil ikke ha noen negative
konsekvensar for deg eller din behandling hvis du ikke vil delta aller hvis du senere velger 3 trekke deg.

Dersom du trekker tilbalke samtykket, vil det ikke forskes videre pa dine helseopplysninger. Du ogsa kan kreve
innsyn i opplysningene som er lagret om deg, og opplysningene vil da utleveres innen 30 dager. Du kan ogsa
kreve at dine helseopplysninger i prosjekiet slettes.

Adgangen til 3 kreve destruksjon, sletting eller utievering gjelder ikke dersom materialet eller opplysningene er
anonymisert eller publisert. Denne adgangen kan ogsa begrenses dersom opplysningena er inngatt i utférte
intervjuer.

Dersom du senere gnsker 3 trekke deg eller har spersmal til prosjektet, kan du kontakte prosjektieder (se
kontaktinformasjon pa neste sida).

HVA SKJER MED OPPLYSMNINGENE OM DEG?
Alle involeerte i informasjonsinnsamlingen er underlazgt tausheteplilt.

Opplysningene som registreras om deg skal kun brukes siik som beskrevet under formalet med prosjektet, of
planiegges brukt til 2023. Eventuelle utvidelser i bruk og oppbevaringstid kan kun skje etter podkjenning fra
REK og andre relevante myndigheter.

Du har rett til innsyn i hvilke opplysninger som er registrert om deg o rett til 3 f3 komigert eventuelle fail | da
opplysningene som er registrert. Du har ogs3 rett til 4 2 innsyn i sikkerhetstiltakene ved behandling av
opplysningene. Du kan kage pd behandlingen av dine opplysninger til Datatilsynet og institusjonen sitt
persomvernombud.

Alle opplysningene vil bli behandlet uvten navn og fedselsnummer eller andre direkte gjenkjennende
opplysninger (<kodede opplysninger). En kode knytter deg til dine opplysninger gjennom en navneliste. Det er
kun prosjektieder Dawn E. Peleikis 53 vel som prosjektmedarbeider/mastergradsstudent Madeleine Angelsan
=oim har tilgang til disse. Prosjektleder og mastergradsstudentzn er kjent med at de har et selvstendiz ansvar
vedrgrende alle forhold som omtales | Prosedyre for lagring av forskningsdata. Da mastergradsstudenten ikke
har et ansettelsesforhold til vestre Viken, sgrger prosjektieder for at ngdvendige taushetserklzringer blir
underskrevet, o at avialer som sikrer at Vestre Vikens prosedyrer blir fulgt.

Publisering av resultater er en ngdvendig del av forskningsprosessen. All publisering skal gjgres slik at
enkeltdeltakers ikie skal lunne gjenkjennas, men vi plikter 3 informera deg om at vi ikke kan utelukke at det
kan skje.

Oppiysningene om deg vil bii oppbevart | fam & etter prosjektsiutt av kontrollhensyn. Disse lagres i Tjenester
for sensitive data (TSD) ved Universitetet i Oslo.



KONTAKTOPPLYSNINGER

Dersom du har spersmal til prosjektet eller gnsker a trekke deg fra deltakelse, kan du kontakte
mastergradsstudenten, Madeleine Angelsen:

e-post: magneelsen@audmed uio.ng

tif:- 47234008

persom du har spersmal om personvernet i prosjektat, kan du kontakte personvernombudet ved
institusjonen: personvern@vestreviken.no.

JEG SAMTYKKER TIL A DELTA | PROSIEKTET OG TIL AT MINE PERSONOPPLYSMINGER

BRUKES SLIK DET ER BESKREVET

Sted og dato Deltakers signatur

Deltakers navn med trykte bokstaver



Appendix 4: List of blood parameters to be tested (physicians in the mental

care ward)

Blodprgver til deltakelse i kostholdsprosjekt

Rekvireres etter farste og andre mgte. Ma tas fastende

1 Hemoglobin (Hb)

[ Ferritin

[ ASAT

(1 ALAT

(1 Fastende Glukose (f-Glu)

1 Langtidsblodsukker (HbA1c)
) Fastende triglyserider (f-TG)
] Totalt kolesterol

) LDL-kolesterol

) HDL-kolesterol

1 Vitamin D

] Folat



Appendix 5: DIGIKOST FFQ

DIGIKOST

Ditt fedselsnummer *

| denne undersekalsen spar vi om dine livsstilsvaner, slik som
kosthold, fysisk aktivitet og tobakksvaner.

Ha den siste 1 maneden | tankene nar du fyller ut sporreskjemast

« Wi er Klar over at livsstil vaniarar fra dag til dag, prev derfor s8 godt du
kan a gi et gjennomsnitt av dine livestilsvaner.
= \ieruae etter ditt vanlige inntak av mat og drikke og din aktivitet par uke i lepel av den sista 1 manadan.

Til & hjelpe deg med & bestemme mengder of personer har vi noen stader lagt inn bilder av porsjoner av

ulike typer mat.
Bildana ar kke alltld samme matvang som i Spar am, meh en Som Ilgr"ll;lr' | SlErralss 04 [y:mﬁ

Det vil ta ca. 15 minutter & fylle ut skjemast

Samtykke om deliakelse 1l a fylle ut DIGIKOST sparreskjema *

() Jeq har lest gjennom informasjonen om spameskjemaet, og er villig tl & delta



1. Frukt og baer

1.1 Epler, perer eller tilsvarende

Hvor mange ganger pr. uke spiser du epler. paerer eller tilsvarende? *
e WA CU 0PPGI 81 AU Spisar ra, | matlaging ool som palegy

O Narisjeisen O O 2 Qa2
O & 06 O &7 QO za

Hvor mange epler, paerer efar lisvarende spisar du hver gang? *

Dette eemantot vises kun dernsom atemaivet s e a4 «3a o2 <2 82 «f.T»
© cior 15 e valgll sparsmalet «Fhor mange ganger pr. Uke spissr du epler. pos
1O edber sV arenc e

Et vaniig egie eler pare veisr ¢a 135 gram
O 1m2m; O 18 O s O 3k O zégx

1.2 Appelsin

BNt avnr vl @n varliy apodsin (105 oram) som lisvarar e 3 smd asantioe:

Hvor mange ganger pr. uke spiser du appealsiner? *
O AaxiSicen O 1 O 2 O3

O« O s O &7 QO es

Hvor mange vanlige appelsiner spiser du hver gang? *

Defiz demeniet vses bun cersom aismativet + 2 Ba, «f.Te, slis, als »30 0l

@ otor ats @ valgli spanevAen shar MANDE GRNGAT Pr, Uk KSR C
ApDEENe T

O vzsm O 18k O 2 Q Jux O 243



1.3 Banan

Hvor mange ganger pr. uke spiser du banan? *

Hel k3o Qu apegl Ost u Spise (5, | malisiing ograle som pavog

QO AdriSjeden @ Q2 03
O 4 0O s O &1 O 24

Hvor mange bananer spiser du hver gang? *

@ Detie slementst 565 Kun dersom altomativat a3, 2o, a1, a2 8s, a6-T#, KB
ollar «4x er valgt | SpOTSMAeT «HYOr mange ganger pr uke spisar du banan?s

En vanlg banan vaier ca 120 gram

O 2k O 1ax Q 2ex Q = O z4stk

1.4 Liten frukt (f.eks. plommer, druer, kiwi, klementiner)

S

RSO oy o 00t W8 v )00 OV (08 B SICL DOATINe [T 3300106 W | 177 5500 G SO TRsvered (. 20 gree

Hyvor mange ganger pr uke spset du ien fnki? *

ther kam 23 oppag St ou a1 | Telag g of wind s piegn
Q) Nerpece O Qi O
O Qs (ol 24 Q =

Hyor mange Hen Ikt spser du bve: garg? *

o Delie morsetnd oo b chrsor sbemabont «le o 1s s o2n ole S 0b
1 o3 B 0 VIJE | 500 oniiet «Hvid (Tang0 DO P e spser 0 Ber) AT .

1A P o 3 pamrss s k! D teends

O mm O Ve O I O im O résx

1.5 Baer (f.eks. jordbzer, blabaer, bringebzer, tyttebaer, kirsebaer)
:%
' fe "

SMooEie Fogar ogss | cells spansmael.
Her ki du supportions lresns o9 e sk D, og Daer som e 1er! Ul E I sukke

Hvar manga gangar pr. uke spiser du baer? *
O AaiSeden o1 Oz Q>
O« Q65 O &7 O x8



Hvor mye beer spiser du hver gang? *

o Do demranii vioes Kun cunce) slmrsthedt < 1x 255 ods, ola, a2e o2 B 0
lof 26-Te o vaigl i sparsmidlal v Mange GaNaer pr. ube Spisor B b

B ene | DIOSNE Neadenfor g1 Saren | en suppedadhedun (17c)
Dwt ligose se sposssion | hver talsrenn

<SS

O A=o3 5 gram O B =ea. 200 gram

& &
Q C=ca.150 gam QO P=ca. 260 gam
2. Notter
Inngdr nedter som e daf av dit uhenfipe sosthald? *
o T
O

DOt shersmr ot wans £an Ouocrs 20eradvel « 20 oF g peruniel gl
o
PR S0m a0 00 37 B R Ige Moad o

. Dwite shernarste! viees bas tpocors alerodved sJus of sagl | iererdel cirrgle
P Ao a0 cel v BT Lt ioe Moo

Pt % woevmre v o8 M IR noti 171 rees |
Themt % boprn vent 2o HT grew nether (=T reesy

Dwlagger o1 Soalye pa b felaroon

W A e € dog r Lne ks aefar 05 et iitede sefiee

(2] CUme cbonvantirt snes a0 (B0G00Y ABeTOLWE » J0e 01 WB MpOINTAS! VTGN
PONET SOM &0 081 IV O W tige hOOT O



2.1 Usaltede notter (f.eks. mandler, valnetter, cashewnotter, ferdige
notteblandinger, peanotter)

Hvar mange ganger pr. uke spiser du usahade netier? =

o Dl g prvoiarin] atiay B Siriais Slasaliasl o birs of vk | Eparareiie] «iin g
rarier som en oed O uleenillge knshold 7

[} AKKNS Wil (i 2 3

i1 4 O on O & i} =n

Huwar e isalieds naiter spksar du hvar gang? *
Dt slrrmnrie] e lun Sersom pimmatheel 43s, s, 61s, ok e, affE, is
'I =BT wde 2 WGl | Sparsmdel « Hvgd Mangs Ganger BF. U Spieer Ju isalede
P

() 1-2 neser () 34 never 3 B3 rever ) =7 nesa

.. Drwttes slermenisl s ke Sermom almatrel 4l arvaigl | spemmaint cingar
e S en ol o O ukenillge kesihold 7

1Y Ditie plemmaniot viees kun dersom aiooratisof « Jas of vaighi sparsmdial «inngar
A G 08 G Gl Lhen ligE Kihoka

2.2 Saltede notter (f.eks. peanetier, chilinetter, ferdige netteblandinger,
pekannotter, cashewnotter)

Hwor manga ganger pr. uke spiser du sakade netiar? *

‘ Detie semeniet vimss Eun dersem alferothest & s o vaigh il sporsma e < inngar
il Snh dhn il e dill ukewlge koo

() AdiiSjeaen 01 0 2 ) a
04 0 s 2 BF 1 oza

Hwior mriye saliede natter spiser du nser gang? *

Dt semeniet vines Eun dersom airrathet oF Bs, ab-Te, ols, adn, ala s

M wher <t o Vgl | aponeTUin] SHV mANGgE GANGEr [r. ki spE du Eike
noterts

) 12 never 1 24 rever T Bl never [0 &7 nevar



3. Gronnsaker
Vi vil na sporre deg om de gronnsakene du vanligvis spiser.

Dt kan winre ! dy spdeer en banding s« Jet v spar deg om TF 8 or iy 4 weipge Bt v hver hpo granmak, &3 del
1HS3MITEn MeTwver med 02t U spiser.

3.1 Gulrot

Bt vsdr n vt guired OF rewil Quinat Som T8 S0 gran | TN
Guirgias e servert 0é on meddngsialarken (15 am|
D8 Bopw on Sochtanss P8 Lol hon

Hvar mange ganpar pr. uke spiser du gulrol? *
Q NovSpiden Q (ol O3

O+ (ol Q &r O =2

Hver mange vanlige gulretter spiser du hver gang? *

. Detta elementet vises kun dersom alternativet o3e, e 2o, a1, 2 84, «6.70, «5»
eller a4 er vaigli spersmdlel aHyor mange ganger pr. Uke Spiser du guirol?s

O tz2sk Q 1sk QO 2sk% O 23sk
3.2 Brokkoli og'eller blomkal
HV/O!I Mange ganger pr. uke Spser du Deakkol og'eliar Dlomial? *

O Avipssen o 032 O

O Qs Q &7 O =%

Fivor myw brokioli ogieler biorskdl spiser du teer gang? *

Outis chomernad viams kan detsom shematval «3s, «2n, 1o o2 Be 27y, s
© 501 whe o vyl | SPONTURE ety TAIGE QUG (1, A8 ST 1) DECRRON
ek bomb e

Boskoden a0 Dhrrhiion | DA PO & SA0s0T 4 00 N agstE o (19 oo

#

Q Asea S0y Q Bnen 00 3ram

QO = Wgas O D=ca. 200 pam



Bildet aver visar fismke tomiter dar an vanlig iemal (95 gram) tliavanar -7 ami charrytamater

Fhwar mange ganger pro uke spiser du omater? *
) AriEjekien 0 0z O3
04 s O ey O xa

Hvar manga wanliges amear spser du heer garg?

. Dt sberrmyrind viesas kun demom alematbe) <ds, s2s, &ls, e, ohTs, <l
efer wds o7 vaigh | Sporsm bt sHVDr mangs ganger B uss Spiser ou omalerTs

0 Az stk 0 1slk 0 Zslik O =3 sk

34 Tomatprodukter (f.eks. tomatsaus, hermetiske tomater, ketchup)
Hvor mange ganger pruka spiser du lomatprodidder *

2 Alariielden o1 Qi o3

4 048 O 6T ]

Dbl EEmemiel WsEs Kun 0T alEmathiel oF Bs, a7, 25, adi, 435, 2
. eller <1 o vaiyl | sporsmalet «Hwor mange ganger proule spiser du
Rmakprosduidens

‘®

Cwalle abaivaiel vises in Gersom alamaltes) a2 B, af.Ts =5, sds, 23, cis
@ alinr < er valgl | apoesmilel cHOr MArGE GRRGR [ Lk SpISEr du
ey F b T

Bildat cver wisar mangde bomatprodukl (17 gram} som lilsuarar on spisask]n (55)
TomamnaURIE! | bt e Serest pb en mitdsgriabeses (19 o)

Hvor mye tomatprodukier splser du hver gang? *

Dette elermantat vises kun cersom altermativet «& Bx, 2675 «hs_ a4z, €32 22
© eleraisar valgt| sparsmalet «Hvor manga ganger pr.uke spiser du
tamatproduker
55 = splsaskje

) DEss ) 138 ) 238 Q) z3ss



3.5 Lok, variek og purrelok

1000Ar k. pumaiek DpRAGT VIRTok SO o dol Oy OFF LKSNTR00 kostnoda? “
Oa
O ™

Hooe mange gorger pr 1ke spiser ou ok vitok op elier pureiok? *

o Cutta vlerwrict wius b oo oherediat « Aos @ Vog! | spoamuiiol « regar
1o, purnlob oppaier Vi sk 2oy e del ay O Genciige kowthod T

) AstiSetes (o 0] 0z Cs
(o }) Qs 0 er O 2
CeSe cloresiel wies bl 0001 dRRIlve! o Ba 00s ole, ale 16e o2

@ ur G I P < HhCr e DEngR: 37, b ST 31 ek, vikken
U PUTREN T

Date glamentst waes hun Cerscm SRumarivet <2 Ss o0.Ts, «1a, «5p ols, 230
© cher <ln e VI | ApOramdlel « VT MANGE GINGHT N L Rpkar L lek, Wiriak
o ier pUTelR T
Enchat visur an mankyg lok og v lok sorn thoverer 150 geare | margcs
Lokan & server pd on madagstabenon (10 cn |
Dat lpger an spesenkon Jex| pa rkan

Hvor mye twer gang spsar ou lek, varlak cg'aler purrakek? ©

Dot shermanist wees b somsom slhomaivet < 8o o 7s <l ofo ole o2
@ cher «2v or VAl apOmmAiat « HVOr Mange GINQeT A Lk Gpisar du ek, varkek
ORI pUTEIR TS
t o b = 10 g

Qs 0 23 O ass O eds

3.6 Blandet saiat

Hvor menge ganger pr- uke spiser du bandet salat? *
Q Aoispsen (o 1) O1? o
O (o} oW O

Hvir e Dlanced Sala spiser ou hoe gang? ©

Dot clomesiet wees hun Gorsom Sternativel « ta s s, «do, o2v ar fo o
. b o8 Tn o vaict | apermrried 4 Mver TONGR GIN0ET (Y. LR SDRAC 36 Sorxie|
T

DR ranndrs | WJans nacevin o serws i ol o0 ITIag wate e (1 (1)

e &

O Ara Bygam O 8= Sgam

@y 8,

O Czm 0 gan O Oz 10 pam




3.7 Rotgronnsaker (f.eks, kilrot, sellerirot, persillerot, reddik)
Hvor manga gangar pr. Lke spisar du rotgronnsakar? *

O ArSpare QO Q2 03

0O Os O &1 O 8

Hvor mye rotgronnssker spiser du hver gang? *

Dette demnermet vises kun Gorsom ofematnet « (e, e, ade, sds, 425 ok Ba oh
O or B-Tw or vaig | SPATIERT AHE MANGE GENger Br. Lo Spkser s
-

Gesrme 1 Bédmne or rexvart A on mesdapdadiareen (15 o)

O A=ca Wgam

O ¢ =0 160 gam 0O 0=, 260 gam

3.8 Belgfrukter (f.eks. bonner, erter, linser, kikerter)
Hvor mange ganger pr. uke spser du belgfruktar? *
O ~ot@gon (1 (o 1] O3
(O] Os O &7 O »8

Hvor e belglrukler spses du hwer gang? *

Dietts alamenat ises hun dersom abermatihvel «le, ade, «Bu, «2v, oh Be, ofTs
O car ots orunigt sparamblal <HWe MECGE JINGRE O Lke S8ERer 2U
DesHAleC e

Q osa O 1o Q 2o Q =32

3.9 Andre grennsaker (f.eks. avokado, aubergin, squash)

Hvor mange ganger pr. uke spiser du andre gronnsaker 7 *
O wdriSjeiden Q1 Q2 Q3
O ¢ O 6 O er O 28

Hvor mye andre grennsaker spiser du hver gang? *
Dette elementet vises kun dersom atsmativet x2 Be, o6 T», sl «5x, o4, 238

© ciler 20 or valgti sparsmalel sHOr MAngs Ganger pr. Lke spiser oU ancre
groansaker 7s

En sof avokado, en vanllg aubergin og & vanlly squash vers bves seq omirent 250 gram.
O %ogram O 100gram O 15¢gram O =250 gram



4. Brod, knekkebred og palegg
B ciadcal 3 s fine keawsgorker nar o1 Sabl inn dor 3 hpedpe oeg & aaroess grovheien po bracdpeodubiens b spieer.

-25% anmimal melbske kbom 2550 el kTl kom

S0-T5%, asriid] makak i TE=100% farraiall iiesd Feabs kodm

4.1 Brad og knekkebrod
Hvor mye brod og knekkebrad spiser du?

| dette sparsmalet skal du oppagi antall skiver pr. dag

Meangden oppgis | anlall skiver:
112 rundsiyvkks = 1 skiva; 1 baguedl = 4 skiver; 1 ciabaila = 2 skiver; 1 knakkabrad= 1 skiva

Fin oded, 3-25% sanmal

med (Teies IoF, P nndeske AC) 0 O ] 0 L] O ] 2 o

L me i b ]

Hawgost Dran, 2550 sai-

T med ek, el b ] ] O O ] i) O O l:l o

I, O LTS TR

e m— @ @0 0 O O O O O O

Ebsira provoed, 75-100%

narmersl mml ek rerki D G D D D G’ D D G D

nugeed)

e Q00 0 0O O ©C O O O

pmelmmil 0 0 O O O O O O O O



@ i har regnat ut at du bruker O bredskiver og knakkabred par uke

4.2 Palegg
Man kan bruke flare palegg pr. bredskive elar knekkabrad

Hwar mya palegg har du vankgyes pd de 0 brodskivena og eller knakkabradane (viser til arial bradeki-
var of kretkebrod per uka baregnet | spersmalet ovenior)?

[ 1-5 gl 47 shivar E1d phireldt 0313 shiwir 1025 Bk D6 chiwer

Fete caler sarm pdlsgy (Teiks el

PaRaEiE, M it JarsDasy, ke, ] O o O i Q (]

i, brie)

Wage osier sam pliegg [ ecs e

mn.:gq__ ke Jurbsbem cobage {:I C" '-':' D ':!' "‘:' C}

cracas)
g . OO0 0O O O O ©
oo iba N & o © ©o © QO o
i e O o ") 0 o] O o’
e ™0 o) O O O O O

Eqg (bt ik, egpaiens| * O ) O 0 o O O

4.3 Greot og kornblandinger

Inngér gret ogleller kemblandinger som en del av ditt ukentlige kosthold™ *
) Ja
Q) mai

Dette elernentet vises kin dersom altemativel el & valgl | sparsmale! almglr
L]
grat ag'eler karmblandingsr som & del v ditt ukentlige Kosthid s



o Oeths ehurmirrin! viaes hur derion alamutit «lis o Vg | spanmulel »lrngde
Gt ogleder komEtyndinger aoem e cie 3v G Uerriins Roethol T

4.3.1 Havregrot/ byggrynsgrot

Hvor manga gangar or, uke spser du hawegrot/ byggrynsgres? *

o Cotte elarmenin! visex bin derzom ytemativet by viige | spanmaiet s iongde
ot ogfster Romblandirgar o e del ax Ot ukernline kosthaid?s

O wsuspion Q1 Q2 (o F]
04 Qs Q &7 O 28

Hvor mrye havregrat! byggryrsgrat splsar du hwer gang? *

Dethe slormentst vises ki dersom slemathet < 8o, o070 o0s wda e, 420
O e v 1s oraigt | spoosmaiet «HVE MANQE GINDAT Pr UKS ST Ou hTmegr ot
by yragcts

Grtan i bidene nadenion e servert i an suppetalecken {17 em).

C A=ca. 20 gram O 8=ca, 18 gram

QO Cr=oa2tigmm O O =< 360 gram

@ Deme tlemenmel Wses kun dersom alleenalvel «. 5w of Vaky | sporsmiel snngar
grot og'slier karnblandnger zom en ded av ditt ukertige koshold™

4.3.2 Risengrynsgrot
Hvor mange ganger pr. uke spiser du risengrynsgrot? *

© Deltte slamental vises kun dergom allermativet sJse er valgt | epacsmélet alnngér
grot ogieler komblancinger som en del av ditt ukentiige kosthold 7

O AaniSicen O Q2 O3
O 4 O s Q 67 O =8

Hvor mye risengrynsgrot spiser du hver garg? *

Dette elementat vises kun dersom aliernativet 36, a2¢ a1s, €2 8a eB.7s, 250
@ eller a4s er vaigt i spersmalel xHVOr mange ganger pr. uke spisar du
rsengryregrette



0o Cuthe shernenied vises Sun cersom atersivet sbio of vaigl | specsmdit oliegls
oret ogied o AmOISNSnger SOm en G oy ain ukentioe kasmald?e

4.3.4 Sotede kornblandinger {f.eks. Corn flakes, Chocofrokost)
Huoe mange ganger pr. tke spser du splede kermblandinger? *

o Loty slemenist vises kun dersom atsorativet <.t or valgt | spacsmdint « g
GrOt oG e Ao NG r S0 en 08 iy I ubentign AaERG K Y

O addspien O 1 Q2 O3
o4 Os QO &7 O =8

Hvor mys setet kornblanding spiser du hver gang? *

Cutn dlomenist vises kun dersom aleratvet e «2x s ls, « s o070, 5o
© oher v wr vl | spersenlint aHr MENDE GINGST ¥, WNe Skt OU Slo
Komb anainger?s

Den spteds kornblanangen | bikdene nedandor ar servert | en suppetalarkan (17 om)

O Aw®ca 14 gam O 8=ca.28gram

O C=ca 42 gram O D=ca 56 gram

5. Margarin, smer og olje
5.1 Bruker du vanligvis margarin, smar eller olje pa bred, baguette ogleller rundstykker? *

QO

O Nel, vanligvs Ikke

Hva bruker du ofiest pa bred, baguette eller rundstykker? *

Detie slemeniet wses kun dersom all=mattves «Xas o1 vaigt | specsmalet 5.1
© Bruver du vartiguis marcann, smor ebe ole pd brad, baguetle ogielier
rungstysker ?x

O Margann (f.oks. Soft Flora. Vits, Soft Oliven)

@)

Smar (f.eks Bremykl, meerisne)

(O Oljer (Leks. divendlje, soyacije rapsalje, Vita hjsit=go)



5.2 Bruker du vanligvis mangarin, smar og olje i matlaging? *
O Je

O Med, vardiguis lkke

Hya bruker du oftest til matlaging? *

a Datie edemenial vises kun cersem aiemativel <= ar vaigl | sparsmalal a 5.2
Eruker du vaniguiz margarin, smer og ofj@ Hil matlaging 7=

() Margarin {Leks. Sal Flora, Viea, Soft Olven]

3 Smev (.eks, Bremykl, mekerismar]

3 ijer (ke alverale, soyaale, mpsale, Ve hjenega)

6. Fisk

Inrgdr isk som an dal av ditl ukenllige kasthald? *
Oy Ja

) Mel

._ Dhatn el errsaiin] vigsgs Kur cersorm aiemaiisl «dae or walgl i aparamalel «irngar
fisk sam =n del av ditt ukendige kosthold s

Wi wil ferst sperre om el fisk, deretter mager fisk og bearbeidet fisk.

0 Detie elamamntet vizas kun dersom albarnativet «las ervalgt | spersmdled sinngae
fisk som en cel @ ditt ukentige kosthald s

6.1 Fet fisk (f.eks. laks, erret, sild, kveite)
Hvar mange ganger pr, uke spiser du fet fisk? *

0 Detie glemantet vises kun dersom albernativet «Jae ervalgt | sperpmadied <inngar
fisk zom an dal ¢ ditt ukentige kpathold s

O AdriSjelden O i Oz O3
Q 4 0 O &7 O =8



Hvar e dat ek spicar cu hoar gang? *

) Oetta waos bun wle, aZe, atn, sxDe, s0-Ts, o0
oot sds o veigs | apomandict «Hvor trange panger pe ok sgracr o fet Sk Te

) A 0.8 porgen (ta. 63 gram) O &1 porson joa 125 gram)

O G L0 pasiO 1 187 O 02 perspnes (0. 20
Gten| D) oheY ey

o Oette glormentst waew bin doroor ol fermuitent «lae wr vwigh | sporamdint «lmpde
T SOn1) 9 O ary O] L B SLedTOnIT &

. Dette voeen kun *2e of v | sperersabet dirngde
Bk nrem an del 37 AN vhnlige koathola T

6.2 Mager fisk {f.eks. torsk, sei, hyse, redspette, breiflabb)
Hyeor mange ganger pr. uke spiser du mager fsk? *

o Oette wiaes un st net « e of Vol | spamrabet inngde
sk =om o del av af ueniip: koshokd T

O Aoisecn O Q2 (o
(o 0} (e O &7 Q 28

Hvor mya mager fisk spiser